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ABSTRACT

Background & Aims: Colorectal polyps, including adenomas and serrated adenomas, are recognized as
premalignant lesions responsible of a significant proportion of colorectal cancer, via the traditional adenoma-
carcinoma sequence and the serrated neoplasia pathway. This study aimed to search for potential risk factors
of these lesions.

Methods: Demographic and clinical characteristics of consecutive subjects with positive fecal immunological
test who underwent colonoscopy, as a part of regional screening program (first round), were collected. In detail,
age, gender, current smoking habit, presence of blood hypertension, diabetes, hyperlipaemia, and diverticulosis
were considered as potential risk factors. Data were analysed at both univariate and multivariate analysis.
Results: Data of 1,499 (707 males; mean age: 62.2 + 7.1 years) subjects were collected. At least an adenomas
or serrated polyp were detected in 533 (35.5%) and 47 (3.1%) subjects, respectively. At multivariable logistic
regression analysis, smoking habit (OR=1.6, 95%CI: 1.3-2.1), diverticulosis (OR=1.5, 95%CI: 1.01-1.6), male
gender (OR=1.4, 95%CI: 1.1-1.9), and age (OR=1.02, 95%CI: 1.01-1.04) were significant risk factors for
adenomas, whilst smoking was the lone independent risk factor for serrated lesions (OR=2.3; 95%CI: 1.2-4.5).
Conclusions: In our study population, adenomas were associated with male gender, age, smoking and
diverticula, whilst serrated polyp only with smoking habit. Other considered factors were not associated.

Smoking avoiding or cessation could impact colon polyp development.

Key words: adenomas — serrated polyps — colonoscopy — risk factors — screening.

Abbreviations: BMI: body mass index; CCR: colorectal cancer; CI: confidence interval; FAP: familial

adenomatous polyposis; OR: odds ratio; SSL: sessile serrated lesions; TSA: traditional serrated adenomas.

INTRODUCTION

Colorectal cancer (CRCQC)
is the third most prevalent
cancer in the world, developing
mostly sporadic or in rare
genetic syndromes, like familial
adenomatous polyposis (FAP)
or Lynch syndrome [1]. The
main pathway, traditionally
considered responsible for
sporadic CRC, is the adenoma-
carcinoma sequence [2]. More
recently, another tumorigenesis
has emerged, namely the serrated
neoplasia pathway, responsible
for approximately 20-35% of all
CRC cases [3-6]. Both pathways

are based on the development of polyps, which are adenomas
and sessile serrated lesions (SSL) / traditional serrated
adenomas (TSA), respectively [7]. Serrated polyps are more
difficult to recognize due to their flat morphology, their cloudy
aspects and their indistinct borders, accounting for only 4-9%
of polyps detected during colonoscopies [8, 9]. Some studies
have demonstrated that adenomas and SSL share similar
modifiable and non-modifiable risk factors, but certain risk
factors differ or have a stronger or weaker association with
one group than the other [10, 11]. Adenomas seem to be more
frequent in men than in woman, and their prevalence increases
in general with age [12, 13]. Conversely, the association for
serrated polyps with age and gender was reported to be weaker
[14, 15]. Studies on the others potential risks factors, such as
smoking, diabetes, diverticulosis, and body mass index (BMI)
provided quite conflicting results [16-20]. Moreover, in some
studies, SSL/TSA (pre-malignant lesions) and hyperplastic
polyps (benign lesions) were collectively considered [21,
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22], whilst these lesions are now considered as separated
entities according to updated WHO classification of digestive
malignancies [23]. In addition, risk factors for SSL-TSA
lesions were scantly investigated [24]. Since the identification
of risk factors could have an impact on the incidence [25],
we performed this study to search for modifiable and non-
modifiable factors associated to these two types of polyps
in subjects who underwent high-quality colonoscopy in an
organized colorectal screening program.

METHODS

Data of consecutive 50—74 aged subjects with positive
fecal immunological test (cut-off: 100 ng/ml) who underwent
colonoscopy a single endoscopic unit, as a part of regional
screening program (first round), were considered. In detail, a
pre-endoscopic questionnaire was used to collect age, gender,
current smoking habit, presence of blood hypertension,
diabetes, and hyperlipidemia, whilst presence of diverticula
in colon was registered following colonoscopy. All endoscopic
examinations were performed under deep sedation with
propofol i.v. administered by an anesthesiologist. Split bowel
cleansing was performed with either high- or low-volume
PEG solution, according to subject preference and all
examinations were scheduled in a morning dedicated session.
For the purpose of the study, incomplete examinations, for
any reason, were excluded. Endoscopic and clinical data of
subjects observed between 1% January 2020 to 30" January
2025 were prospectively registered in specifically designed
excel database. The prevalence of adenomas and serrated polyp
(with or without dysplasia) was quoted, whilst hyperplastic
polyps were not considered. Diverticulosis was categorized as
present (at least one or more diverticula present through the
colon, regardless of the site, extent and severity), or absent.

Statistical Analysis

Frequencies, percentages, means values with standard
deviations, and 95% confidence intervals (CI) were calculated
for all observations. The univariate analysis by using the Chi-
squared test and T-test, as appropriate. A multiple logistic
regression was used to assess the relationship between
adenomas, serrated polyp and the considered risk factors. Odds
ratio (OR) and 95%CI were calculated. A p level less than 0.05
was considered significant.

RESULTS

Descriptive Analysis

We analyzed data of 1,499 subjects who underwent total
colonoscopy, including 707 males and 792 females, with a mean
age of 62.2+7.1 years (range: 50—74), and a mean BMI 0f 26.7+4.5.
Overall, at least 1 polyp (more than one polyp could be present
in same subject) was detected in 690 cases, including adenomas
(533; 35.6%), serrated polyp (47; 3.1%) or hyperplastic (188). A
total of 555 subjects had at least one adenoma or serrated polyp.
Therefore, the polyp detection rate (PDR) and the adenoma
detection rate (ADR) were 46% and 37%, respectively. Diverticula
were found in 536 (35.7%) subjects, 611 (40.7%) disclosed
smoking habit, blood hypertension was present in 599 (39.9%),
hyperlipemia in 290 (19.3%), and diabetes in 102 (6.8%) cases.

Univariate Analysis

At univariate analysis, subjects with a polyp (adenomas
or serrated) were more frequently males (53.7%; 95%CI:
49.5-57.8) than those without (41.1%; 95%CI: 38.1-44.2),
smokers (49.2%; 95%CI: 45-53.3 vs 34%; 95%CI: 31-36.9),
with hypertension smokers (44.7%; 95%CI: 40.5-48.8 vs
35.3%; 95%CI: 32.3-38.3), and with diverticula (38.9%; 95%CI:
34.9-43 vs 32.1%; 95%CI: 29.3-35.1), and have more frequently
hyperlipemia (21.6%; 95%CI: 18.4-25.2 vs 17.1% 95%CI: 14.9-
19.6) (Table I). No statistically significant association was
observed with the other considered variables. As shown in
the Table II, the association with male gender, smoking habit,

Table I. Association between polyps (adenomas and/or serrated) with
the considered variables

Polyps P
Yes = 555 No =994

Male 298 409 <0.0001
Age 63.2+7.2 61.7+6.9 0.1
Body mass 26.6+3.9 26.8+4.8 0.9
index
Smoking 273 338 <0.0001
Hypertension 248 351 0.003
Hyperlipidemia 120 170 0.03
Diabetes 40 62 0.6
Diverticula 216 319 0.046

Table II. Association between adenomas or serrated polyps subgroup with the considered variables

Factor Adenomas p Serrated polyps p
Yes = 533 No =966 Yes = 47 No = 1452

Male 286 421 <0.0001 21 686 0.7
Age 63.2+7.1 61.7+6.9 0.2 63.5+7.4 62.2+7.1 0.3
Body mass index 26.6+3.9 26.8+4.8 0.9 24.242.1 26.8+4.6 0.9
Smoking 259 352 <0.0001 28 583 0.01
Hypertension 239 360 0.003 19 580 0.9
Hyperlipidemia 117 173 0.058 8 282 0.6
Diabetes 40 62 0.4 1 101 0.4
Diverticula 206 329 0.08 20 515 0.3
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and hypertension remained in the subgroup with adenomas,
whilst only smoking habit was associated with serrated polyps.

Multivariate Analysis

At multivariate analysis, the presence of polyps (adenomas
or serrated) was significantly associated with male gender
(OR=1.5, 95%CI: 1.1-1.9; p=0.001), and smoking habit
(OR=2.33, 95%CI: 1.2-4.5; p=0.012), and tended to be
associated with age (OR=1.01, 95%CI: 0.99-1.03; p=0.058).
In the subgroup with adenomas, a statistically significant
association was confirmed with male gender, age, smoking
habit, and diverticula, whilst only smoking was associated with
serrated polyps (Table III).

Table III. Multivariate analysis

Factor Adenomas Serrated polyps
(N=555) (N=47)
OR (95% CI) p  OR(9%CIH  p
Male gender 1.4 (1.1-1.9) 0.001 _ 0.5
Age 1.02 (1.01-1.04)  0.02 _ 0.6
Body Mass Index _ 0.2 _ 0.8
Smoking 1.6(1.3-2.1) 0001  23(1.2-45)  0.012
Hypertension _ 0.1 _ 0.6
Hyperlipidemia _ 0.9 _ 0.6
Diabetes _ 0.5 _ 0.3
Diverticula 1.5 (1.01-1.6) 0.05 _ 0.4
DISCUSSION

Different risk factors were associated with an increased
development of precancerous and neoplastic lesions in
the colon, including some not modifiable (gender, age,
and diverticulosis) and modifiable (smoking habit, BMI,
hypertension, and hyperlipemia) factors [11, 16, 20, 26, 27].
Concerning e gender, a lower prevalence of adenomas was
reported in females as compared to males [28-30], most
likely due to a protective role for estrogens and progestins
[31]. While is an independent risk factor for adenomas [32,
33], the role of age - as well as gender - for serrated polyps
development is more uncertain, with some studies indicating
that the prevalence increased only slightly with age [14, 22],
and that the sessile serrated polyps occur more frequently in
females as compared to males [34]. Different studies assessed
the possible connection between polyp development in the
colon and diverticulosis, showing controversial results [35-40].

The present study, where the prevalence of both adenomas
(35.6%) and serrated polyps (3.1%) was similar to values
reported in other studies on screening colonoscopy [38-40],
further assessed the role of these factors. Our data confirmed
a significant association, at both univariate and multivariate
analyses, between either male gender or age with adenomas,
whilst these associations did not emerge for serrated polyps.
Regarding the role of diverticulosis, the multivariate analysis
computed an increased risk (OR=1.5; 95%CI: 1.01-1.6) of
adenomas, but not serrated polyps, in subjects with diverticula.
This result is in agreement with data of a study [35], but not

another [40] performed in a very similar setting, and with data
of a recent meta-analysis [41].

Cigarette smoking is a known risk factor associated with
colorectal polyps and CRC onset [42, 43]. Indeed, tobacco
contains a lot of carcinogens that can create genetic mutations,
predisposing to polyp formation. In some studies [42, 44],
smoking was more strongly associated with serrated than
adenomatous polyps. Indeed, CRC arising from serrated
lesions contain genetic alterations typically associated with
cigarette smoking, such as microsatellite instability and BRAF/
KRAS mutations [26]. The multivariate analysis of our data find
that smoking significantly increases the risk for both adenomas
(OR=1.6;95%CI: 1.3-2.1) and, more markedly, serrated polyps
(OR=2.3;95%CI: 1.2-4.5). Therefore, smoking cessation could
be important in reducing the risk of CRC, including the interval
ones correlated to serrated lesions.

A systematic review showed that BMI values were
significantly associated with increased risk (RR=1.40;
95%CI: 1.22-1.61) of serrated polyps [20]. In our study,
study BMI was not associated with serrated lesions and/or
adenomas formation neither at univariate nor at multivariate
analyses. As far as hypertension, hyperlipemia and diabetes
is concerned, a previous study found that hypertension
was one of the strongest predictors of adenomas, but not of
serrated lesions [45]. Moreover, experimental data showed that
hypertension could induce oxidative stress and exacerbation
of inflammation in the colonic mucosa, producing aberrant
crypt foci in colonic mucosa, and angiotensin-converting
enzyme inhibitor administration significantly reduced the
total number and size of aberrant crypt foci [46, 47]. In
the present study, hypertension, hyperlipemia and diabetes
were not associated with adenomas or serrated polyps at
multivariate analysis.

Our analysis has some strengths and limitations. Among
strengths, we used the more updated WHO definitions of
colorectal polyps, separately considering adenomas and
serrated polyps, and excluding hyperplastic polyps from
analysis. Moreover, the study was performed in a screening
setting where high-quality colonoscopy was performed.
Among limitations, we did not collected data on other potential
risk factors for colorectal polyps, such as alcohol and red meat
consumption. Lastly, the sample of subjects with serrated
lesions is rather small.

CONCLUSIONS

Among the considered risk factors, our data found
that adenomas were associated with male gender, age and
diverticula, whilst serrated polyp only with smoking habit. At
least in theory, avoiding or cessation of smoking habit could
impact colon polyp development.
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