L))

Check for
updates

Original Article

Retrospective study of risk factors for colorectal adenomas and
non-adenomatous polyps

Guanqun Chao’, Yue Zhu*, Lizheng Fang

Department of General Practice, Sir Run Run Shaw Hospital, Hangzhou 310016, China

Contributions: (I) Conception and design: G Chao; (II) Administrative support: L Fang; (III) Provision of study materials or patients: G Chao; (IV)
Collection and assembly of data: ¢; (V) Data analysis and interpretation: Yue Zhu; (VI) Manuscript writing: All authors; (VII) Final approval of
manuscript: All authors.

*These authors contributed equally to this work.

Correspondence to: Dr. Lizheng Fang. Department of General Practice, Sir Run Run Shaw Hospital, Hangzhou 310016, China.

Email: 3197056@zju.edu.cn.

Background: To clarify the risk factors of colorectal adenomas and non-adenomatous polyps by
retrospective analysis.

Methods: Data were obtained from subjects who underwent health examination in the Health Promotion
Centre of Sir Run Run Shaw Hospital of Zhejiang University from January 2016 to December 2018, and all
of them completed colonoscopies. Statistical analysis was performed using R software.

Results: A total of 721 subjects were included in the analysis, of whom 58 (8.0%) were diagnosed as non-
adenomatous polyps, 115 (16.0%) as adenomas, 3 (0.4%) as neuroendocrine neoplasms or adenocarcinomas.
The gender ratio and prevalence of fatty liver in the non-adenomatous polyp group were different from
that in the control group, and age, body mass index (BMI), waist circumference, blood glucose, serum uric
acid, triglyceride, alanine transaminase and creatinine levels were higher, while the level of high-density
lipoprotein was lower than control group (P<0.05). The sex ratio in the adenoma group was different
from that in the control group, age, BMI, waist circumference, glycosylated hemoglobin, serum uric acid,
triglyceride and creatinine levels were higher (P<0.05). Age was a risk factor for non-adenomatous polyps.
Male and age were risk factors for adenomas.

Conclusions: Age, body weight, waist circumference, blood lipid and blood glucose are related to the high
incidence of colorectal adenomas and non-adenomatous polyps; fatty liver is related to the high incidence of
colorectal non-adenomatous polyps; age is a risk factor for non-adenomatous polyps; age and male are risk

factors for colorectal adenomas.
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Introduction develop into malignant tumors after more than 10 years (4).

_ Colorectal adenomas and other types of proliferative polyps
Colorectal cancer (CRC) is the second most common are considered precancerous lesions in CRC (5). In recent
decades, the incidence of CRC is on the rise worldwide (6).

Therefore, how to detect and treat the precancerous lesions

malignancy in the world with a high mortality rate (1).
Multiple guidelines indicate that people over age 50 with

no symptoms should be screened for colon cancer (2,3).
Due to mutations in oncogenes and tumor suppressor

genes, most CRCs originate from benign adenomas and
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of CRC early is an important clinical problem that needs to
be solved.
The study found that age, family history, gender, race,
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(IV) Neuroendocrine tumor or
adenocarcinoma: n=3

Figure 1 Subjects’ inclusion process.

smoking and other factors were associated with CRC (7).
The risk of CRC was significantly higher in diabetics than
in other cancers (8). The increased concentration of serum
insulin and insulin-like growth factor in patients with
insulin resistance may promote the growth of precancerous
lesions in CRC, thus increasing the possibility of malignant
tumor (9). Insulin can stimulate colorectal cell proliferation
and increase the biological activity of insulin-like growth
factor-1 (IGF-1), thereby promoting cell mitosis and anti-
apoptosis (10). Recent studies suggest that the presence and
severity of nonalcoholic fatty liver disease may be associated
with the risk of CRC or adenoma (11). Nonalcoholic fatty
liver disease with advanced fibrosis may be a risk factor
for colorectal adenomas compared with nonalcoholic fatty
liver disease without fibrosis (12). Adenoma and advanced
neoplasia are associated with age, with twice as many cases
occurring over age 45 (13). We will further clarify the risk
factors of colorectal adenomas and hyperplastic polyps by
retrospective analysis of the data of physical examination
population, and verify the relationship between non-
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Lack of pathological results: n=142

alcoholic fatty liver disease (NAFLD) and colorectal lesions.

Methods
Data and methods

Data were obtained from subjects who underwent health
examination in the Health Promotion Centre of Sir Run
Run Shaw Hospital of Zhejiang University from January
2016 to December 2018, and all of them completed
colonoscopies (Figure 1). Exclusion criteria: (I) failed to
complete the liver B-ultrasound examination; (II) lack of
baseline information (incomplete history or partial test
data); (III) patients after intestinal surgery; (IV) polyps and
masses found in colonoscopy need pathological biopsy clear,
but the patient refused or pathological biopsy data missing.

Colonoscopy and biopsy

All selected subjects were examined by an experienced
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colonoscopist using a video colonoscopy. Participants
with colonic polyps were recommended for endoscopic
polypectomy and biopsy. Biopsy specimens were examined
by an experienced pathologist.

Physical examination data acquisition

When height and weight were measured, the subjects
wore light clothes and no shoes. body mass index (BMI)
is obtained by dividing weight (kg) by height (m) squared.
Waist circumference is the length of one circle around the
umbilical level. During the blood pressure measurement,
the patient sat quietly for 10 minutes before the blood
pressure measurement, and the systolic and diastolic blood
pressure of the right upper limb were measured. Blood
biochemical indicators, such as total cholesterol (T'C),
triglyceride (TG), low-density lipoprotein cholesterol
(LDL-c), high-density lipoprotein cholesterol (HDL-c),
glycosylated hemoglobin (HbAlc), alanine aminotransferase
(ALT), cereal straw aminotransferase (AST), and glutamyl
transpeptidase (GGT), were all completed by the hospital
laboratory.

Diagnosis and criteria of faity liver

Abdominal ultrasound was performed on all selected
subjects. Abdominal ultrasonography was performed by
experienced doctors, and the diagnosis of fatty liver was
based on the guidelines for the prevention and treatment of
fatty liver disease (2018 edition): B-ultrasonography was the
first choice for the imaging diagnosis of fatty liver.

Data analysis

The data were analyzed by R software (version 3.5.1).
Measurement data of normal distribution were described in
the form of mean standard deviation (5 +s), measurement
data of non-normal distribution were described in the form
of median (quartile), and counting data were described in
the form of percentage .Student t-test was used for the mean
value comparison of measurement data between the two
groups of normal distribution, Wilcoxon symbolic rank test
was used for the mean value comparison of measurement
data between the two groups of normal distribution, and
chi-square test was used for the comparison of counting
data. Multivariate logistic regression analysis was performed
to calculate the ratio (OR value) of age, gender, blood
pressure, blood lipid and other factors. The statistical
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analysis was performed on both sides. When the P value
was less than 0.05, it was considered statistically significant.

Results

Demograpbic and laboratory variables of the studied
subjects

Finally, 721 subjects were included in the analysis, of whom
58 (8.0%) were diagnosed as non-adenomatous polyps,
115 (16.0%) as adenomas, 3 (0.4%) as neuroendocrine
neoplasms or adenocarcinomas, and the remaining 545
(75.6%) were classified as controls. The gender ratio and
prevalence of fatty liver in the non-adenomatous polyp
group were different from that in the control group, and
the age, BMI, waist circumference, blood glucose, serum
uric acid, triglyceride, alanine transaminase and creatinine
levels were higher than those in the control group, while
the levels of high-density lipoprotein were lower than those
in the control group, with statistically significant differences
(P<0.05). The sex ratio in the adenoma group was different
from that in the control group, with statistically significant
differences in age, BMI, waist circumference, glycosylated
hemoglobin, serum uric acid, triglyceride and creatinine
levels (P<0.05). Waist in the group of adenoma and the
adenomatous polyp have differences, the age, BMI, blood
pressure, fasting glucose, glycosylated hemoglobin, serum
uric acid, triglyceride, total cholesterol, low density
lipoprotein cholesterol, high-density lipoprotein cholesterol,
alanine aminotransferase, aspartate aminotransferase, urea
nitrogen, creatinine and so on had no statistically significant

differences (Tuble 1).

Logistic regression analysis of risk factors

In the logistic regression model, male gender, age, BMI,
systolic blood pressure, diastolic blood pressure, waist
circumference, blood glucose, serum uric acid, triglyceride,
total cholesterol, high-density lipoprotein, low-density
lipoprotein and liver and kidney function were included
in the analysis. Univariate regression analysis showed that
gender, age, BMI, abdominal circumference, fasting blood
glucose, uric acid, triglyceride level, high-density lipoprotein
cholesterol level and fatty liver were risk factors for non-
adenomatous polyps. After adjustment of the multivariate
model, only age was a risk factor for non-adenomatous
polyps. Similarly, univariate regression analysis showed
that gender, age, BMI, abdominal circumference, blood
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Table 1 Demographic and laboratory analysis of adenoma and non-adenomatous polyp groups
Factor Control group (n=545)  Non-adenomatous polyp (n=58) Adenoma (n=115) P °p P
Male gender 330 (60.6%) 49 (84.5%) 90 (78.3%) <0.001 <0.001 0.442
Age, years 48.8+8.45 52.0+5.87 51.1+7.66 <0.001 0.032 0.395
BMI, kg/m’ 24.4+3.15 26.1+3.37 25.2+2.97 <0.001 0.006 0.096
BP, mmHg

SBP 122+£14.8 123+11.9 122+13.7 0.347 0.593 0.681

DBP 73.5+£11.0 75.6+8.93 75.1£10.2 0.105 0.143 0.733
WC, cm 85.8+9.80 92.3+10.3 88.4+9.41 <0.001 0.009 0.0157
FBG*, mmol/L 5.12 (3.60, 15.8) 5.37 (4.20, 13.8) 5.32 (4.00, 11.1) 0.013 <0.001 0.879
UA, mg/dL 352+90.7 381+90.1 383+88.0 0.020 <0.001 0.882
TG*, mg/dL 1.41(0.380, 17.2) 1.64 (0.560, 9.68) 1.60 (0.540, 37.7) 0.002 0.003 0.384
TC, mg/dL 4.98+0.937 4.95+0.852 5.13+0.978 0.839 0.135 0.230
HDL, mg/dL 1.16+£0.294 1.02+0.262 1.10+0.290 <0.001 0.070 0.069
LDL, mg/dL 2.82+0.762 2.66+0.749 2.80+0.728 0.125 0.772 0.247
ALT*, IU/L 21.0(5.00, 181) 27.5(7.00, 86.0) 23.0 (9.00, 79.0) 0.005 0.133 0.113
AST, IU/L 20.0 (9.00, 264) 23.0 (12.0, 52.0) 21.0(11.0, 82.0) 0.011 0.090 0.294
Fatty liver disease 212 (38.9%) 33 (56.9%) 48 (41.7%) 0.001 0.645 0.085

*, it makes sense between the groups. °P, two-sided P values for the difference between the non-adenomatous polyp group and control
group; °P, two-sided P values for the difference between the adenoma group and control group; °P, two-sided P values for the difference
between the adenoma group and non-adenomatous polyp group. BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood
pressure; WC, Waist circumference; FBG, fast blood glucose; SUA, serum Uric acid; TC, total cholesterol; TG, triglycerides; LDL, low
density lipoprotein; HDL, high density lipoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea

nitrogen.

glucose, uric acid, triglyceride level, creatinine, and urea
nitrogen were risk factors for adenomas. After adjustment
of the multivariate model, male and age were risk factors for
adenomas (Table 2).

Discussion

CRC is considered a major public health problem due to
its high morbidity and mortality. Recent studies have found
that CRC is also increasing in morbidity and mortality
among adolescents (14). Because CRC screening rate
increased, adenoma early resection, in recent years, adult
CRC mortality has been reduced (15). Molecular evidence
suggests that CRC may be caused by mixed polyps, in
addition to cytologic dysplasia (16). A prospective study
found that none of the carriers of polypos-related mutations
developed colorectal polyps (17). This shows, although
the happening of CRC thinks to be concerned with
heredity, but gene is not the main reason that appears CRC
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pathological change.

Our study analyzed patients who completed
colonoscopies between 2016 and 2018. In the 721 subjects,
58 (8.0%) were diagnosed as non-adenomatous polyps,
115 (16.0%) as adenomas, 3 (0.4%) as neuroendocrine
neoplasms or adenocarcinomas. Compared with the control
group, age, BMI, waist circumference, blood glucose, serum
uric acid, triglyceride of non-adenomatous polyps group
and adenoma group were higher, and HDL was lower in
non-adenomatous polyps group, AST was higher in non-
adenomatous polyps group as well. Previous studies have
shown that metabolic syndrome is associated with CRC and
colorectal polyps (18). Studies on colorectal hyperplastic
polyps suggest that metabolic syndrome is a high-risk
factor (19). Our study showed that blood glucose, serum
uric acid and triglyceride levels increased significantly in
patients with colonic adenoma and other polyps, this is
consistent with the research of other scholars. Current
studies suggest that the mechanism may be related to
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Table 2 Risk factors analysis of adenoma group and non-adenomatous polyp group

Crude Adjusted*
Factor
OR 95%Cl P OR 95%Cl P

Non-adenomatous polyp
Male gender 3.548 1.790-7.858 <0.001* 2.416 1.022-6.123 0.051
Age 1.047 1.013-1.082 0.006* 1.045 1.009-1.083 0.015*
BMI 1.436 1.427-1.445 <0.001* 1.086 1.267-1.286 0.107
SBP 1.008 0.989-1.026 0.426 - - -
DBP 1.017 0.993-1.043 0.166 - - -
WC 1.070 1.040-1.103 <0.001* 1.026 1.539-1.668 0.262
FBG 1.287 1.096-1.504 0.001* 1.133 1.645-1.769 0.174
SUA 1.003 1.000-1.006 0.019* 0.999 0.099-1.003 0.520
TG 1.212 1..058-1.395 0.005* 1.102 0.924-1.285 0.230
TC 0.972 0.722-1.298 0.850 - - -
HDL 0.142 0.043-0.430 <0.001* 0.354 0.908-1.258 0.121
LDL 0.751 0.517-1.079 0.127 - - -
ALT 1.011 0.998-1.023 0.076 - - -
AST 1.006 0.985-1.022 0.447 - - -
FLD 2.073 1.203-3.615 0.009* 0.824 0.401-1.686 0.595

Adenoma
Male gender 2.345 1.479-3.840 <0.001* 2.042 1.018-4.179 0.047*
Age 1.033 1.008-1.058 0.009* 1.036 1.010-1.063 0.007*
BMI 1.080 1.014-1.151 0.017* 1.062 0.984-1.146 0.120
SBP 1.004 0.990-1.017 0.609 - - -
DBP 1.013 0.995-1.032 0.163 - - -
WC 1.021 1.007-1.050 0.010* 0.983 0.954-1.013 0.257
FBG 1.207 1.035-1.405 0.014* 1.114 0.937-1.311 0.198
SUA 1.004 1.002-1.006 <0.001* 1.002 0.999-1.005 0.197
TG 1.135 1.031-1.278 0.023* 1.085 0.986-1.222 0.131
TC 1.179 0.955-1.453 0.123 - - -
HDL 0.507 0.237-1.040 0.717 - - -
LDL 0.962 0.735-1.255 0.777 - - -
ALT 1.003 0.991-1.013 0.651 - - -
AST 1.007 0.992-1.022 0.299 - - -
CR 1.015 1.002-1.029 0.027* 0.999 0.979-1.019 0.908
BUN 1.124 0.918-1.372 <0.001* 0.940 0.746-1.178 0.593
FLD 1.125 0.745-1.690 0.571 - - -

Crude means only single factor regression analysis without adjusting age, gender and other factors. *, it makes sense between the groups.
Gender, age, BMI, central obesity, diabetes, different levels of uric acid, high TC, high TG, high LDL-c, low HDL-c, and abnormal liver
function were Adjusted. OR, odds ratio; BMI, body mass index; SUA, serum uric acid; TC, total cholesterol; HDL, high-density lipoproteins;
LDL, low-density lipoproteins; LF, liver function.
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insulin resistance in patients with metabolic syndrome (20).
The research showed that older age (260), male sex, and
higher BMI (=25) were associated with the development of
colorectal adenoma (21). Previous studies have suggested
that the presence of metabolic syndrome, or an increase
in BMI, is associated with the risk of colorectal adenoma
and CRC (22). Our research showed that the higher BMI
and higher waist circumference in non-adenomatous
polyps group and adenoma group was similar. We further
performed a regression analysis of risk factors for colorectal
adenomas and non-adenomatous polyps. Age and male
gender were the risk factors of colorectal adenomas, and
only age was the risk factor of non-adenomatous polyps.
There are currently several guidelines on CRC screening
published in many countries or organizations, and the
guidelines clearly indicate the correlation between age and
colon cancer screening, which is consistent with our study
that age is an important risk factor.

NAFLD is a kind of liver disease without viral hepatitis,
drug-induced liver injury, excessive alcohol consumption,
hereditary disorders and so on, as a result of its high
prevalence it becomes an important public health issue (23).
A large Korean population study found a direct association
between nonalcoholic fatty liver disease and colorectal
adenomas (24). Scholars have pointed out that the formation
of colon tumors is related to the severity of fatty liver, but
the correlation is not significant under the interference of
other factors (25). Non-alcoholic steatohepatitis has also
been shown to be associated with a higher incidence of
CRC and CRC progression (26). Although it is currently
believed that non-alcoholic fatty liver may be related to
the occurrence of CRC and colorectal adenoma, there are
conflicting opinions, and the causes and mechanisms of its
high incidence are still unclear. In this study, it was found
that the incidence of fatty liver was significantly increased in
the colorectal non-adenomatous polyp group, while there
was no significant difference in the adenoma group. At the
same time, fatty liver was not considered as a risk factor for
colorectal adenomas and non-adenomatous polyps after
multivariate regression analysis. The increased incidence
of fatty liver indicates that fatty liver is related to the
occurrence of colorectal non-adenomatous polyps, which is
consistent with the studies of some scholars. However, our
analysis failed to prove that fatty liver could be a risk factor
for colorectal adenomas and non-adenomatous polyps, for
the following reasons: (I) the sample size was limited and
there was a large gap between the groups; (II) the selected
subjects were located in southeast China, and their living
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habits, genetic factors, diet, soil and water were different
from other countries; (III) similar to previous studies, there
were other factors that interfered.

Insulin resistance is believed to be an important
reason for the increased incidence of CRC in patients
with metabolic syndrome (27). In addition, high NLR
was associated with increased colorectal adenomatous
polyps (28). Thus, inflammatory cytokines such as
tumor necrosis factor-o and interleukin-6 and other pro-
inflammatory cytokines play a role in colorectal adenomas
and carcinomas (29). In addition, nonalcoholic fatty liver
disease is thought to be mostly insulin resistant (30). As a
result, patients with nonalcoholic fatty liver disease have
a higher incidence of colorectal adenomas and cancers.
Our study failed to find a correlation between fatty liver
and colorectal adenoma, which may be related to the
presence of insulin resistance and chronic inflammation
in the patients. Our study found that age, weight, waist
circumference, blood lipids, blood glucose and other factors
were related to colorectal adenomas and non-adenomatous
polyps. The incidence of fatty liver in patients with non-
adenomatous polyps was significantly increased, while age
was a risk factor for non-adenomatous polyps, and age and
male were risk factors for colorectal adenomas. To sum up,
we suggest that the patients with overweight, abnormal
metabolic indicators and fatty liver should pay attention to
colonoscopy examination, especially older men, and should
have colonoscopy screening regularly.

Conclusions

Age, body weight, waist circumference, blood lipid and
blood glucose are related to the high incidence of colorectal
adenomas and non-adenomatous polyps; fatty liver is related
to the high incidence of colorectal non-adenomatous
polyps; age is a risk factor for non-adenomatous polyps; age
and male are risk factors for colorectal adenomas.
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