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Abstract

Objective: Given that the onset of diseases including colorectal cancer precursors is
affecting younger individuals and that obesity is an important risk factor for early-
onset, we conducted a study to explore the biochemical profile of differences in
serum between early-onset patients and late-onset colorectal precancerous lesions.
Methods: A total of 1447 patients, including 469 early-onset patients and 978 late-
onset patients, were enrolled from the First Affiliated Hospital of Nanchang University
(FAHNU), of which there were 311 sessile serrated adenoma/polyps (SSA/P) and 1136
normal adenomas. The distribution of the included categorical variables was com-
pared via Pearson's chi-squared test, whereas continuous variables were compared
by using the nonparametric Kruskal-Wallis test and ANOVA.

Results: Compared with late-onset patients, the levels of total bilirubin and HDL-C
were lower (p<0.05), whereas triglyceride and uric acid levels were higher, in early-
onset patients. Interestingly, in the subgroup analysis, triglyceride and uric acid levels
remained at higher levels, whereas HDL-C remained at lower levels, in early-onset pa-
tients than in late-onset patients. Other characteristics, such as LDL-C, drinking, y-GT,
and the N/L ratio, were similar between the two groups. An additional analysis of the
association of tumor size with markers showed that lower levels of HDL-C and higher
levels of uric acid were associated with increased tumor size (p <0.05).

Conclusions: Early-onset CRC precursor cases exhibit higher levels of triglycerides
and lower levels of HDL-C than late-onset cases. Additionally, levels of HDL-C are
negatively associated with tumor size, whereas uric acid was positively correlated

with tumor size.
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1 | INTRODUCTION

Based on the latest 2020 statistics, colorectal cancer (CRC) is the
third most common cancer, and its cancer mortality was ranked sec-
ond compared with other cancer mortalities.! The causes leadingtoa
high incidence rate include genetic factors and environmental func-
tion, as well as lifestyle developmental factors.? To date, it is well
known that adenomatous and serrated pathways are critical pre-
cursors of CRC and belong to the adenoma-carcinoma sequence.1
Conventional adenomas include tubular adenomas, tubule-villous
adenomas, villous adenomas, and other rare subtypes.® Serrated
lesions can be separated into hyperplastic polyps (HPs), sessile
serrated lesions (SSLs, including sessile serrated polyps [SSPs] and
sessile serrated adenomas [SSAs]), and traditional serrated adeno-
mas (TSAs).4 Adenomas and serrated lesions are defined as the most
common precancerous lesions of CRC.>¢ Screening tests, such as
fecal DNA tests and serology markers, are favorable for clinicians
because of their ability to detect early precancerous lesions.” For
instance, serum gamma-glutamyl-transferase (GGT) was found to be
positively associated with colorectal adenoma and has been useful
for predicting adenoma without steatohepatitis.8 Similarly, serum
bile acid and serum insulin have a diagnostic ability for colorectal
neoplasia.”'® Additionally, high levels of total cholesterol and low-
density lipoprotein were significantly correlated with the prevalence
of colorectal adenomas.***?2 When considering that many clinicode-
mographic factors are associated with age, the question of whether
biochemical characteristics with age of onset are different in col-
orectal cancer precursors is currently unknown. >

The incidence of CRC has increased among patients aged
<50years.'> Currently, those patients who are diagnosed at 20-
49 years with CRC are defined as having early-onset CRC; therefore,
in our study, patients with adenoma and SSA/SSP who were diag-
nosed at <50years were considered to have early-onset precan-
cerous lesions.® 7 Accumulating evidence suggests that distinct
biological characteristics and mechanisms underlie the development
of early-onset precancerous lesions or CRC, compared with late-
onset lesions.!® For example, previous studies have suggested that
diet-related alterations significantly contribute to early-onset CRC
precursors, and such a high intake of fattening food or glucose may
induce overweight conditions or obesity, thus promoting the devel-
opment of early-onset lesions.>*?"2! Obviously, a sedentary lifestyle
also accounts for the increased incidence of early-onset CRC pre-
cursors.’? 2! patterns of diet and lifestyle are closely linked with
metabolic alterations, which can be demonstrated by biochemical
characteristics and BMI.® Biochemical markers, such as uric acid and
triglycerides, represent the status of metabolism, which triggers car-
cinogenic mechanisms.?2 Regular CRC screenings are recommended
for vulnerable patients over the age of 50years because early de-
tection can identify early-stage lesions or precancerous lesions.?®
To put these factors into perspective, as a screening method, there
is a question as to whether serology markers are distinct between
early-onset and late-onset patients. Additionally, given the scant ev-
idence as to which obesity and sedentary behaviors are risk factors

for early-onset CRC, the comparison of some biochemical charac-
teristics between the two groups in CRC precursors can serve as a
bridge that links obesity with pathogenic mechanisms.

Thus, to investigate whether the serologic markers in early-onset
precursors are different compared with late-onset precursors, we
performed a retrospective investigation in a well-established cohort

of patients with detailed information on the laboratory tests.

2 | METHODS

2.1 | Patient extraction

All of the patients were selected from the First Hospital of Nanchang
University. The detailed selection process was performed according
to the following inclusion criteria: (1) patients who were diagnosed
with serrated lesions (SSA and SSP) via histological examination from
January 2015 to October 2021 and patients aged <50years with
adenoma from January 2015 to October 2021 (however, patients
aged over 50years with adenoma from January 2018 to October
2021 were included because the number of late-onset patients was
larger); (2) patients with detailed records of triglyceride, HDL-C, and
LDL-C levels; and (3) all patients who underwent endoscopic surgery
or normal surgery. The exclusion criteria included (1) patients who
had a concomitant diagnosis of adenocarcinoma or other malignant
tumors; (2) patients with severe diseases such as cirrhosis, renal fail-
ure, and cardiac failure; and (3) patients without records of tumor
size, y-GT, uric acid, and TB. The characteristic information of the
patients from our hospital is provided in Table 1. All included cases
were recorded in the Human Genetic Resources Center of the First
Affiliated Hospital of Nanchang University. The research protocol
of the Chinese cohort was approved by the Ethics Committee of

FAHNU. All the patients provided informed consent.

2.2 | Definitions of variables

In this study, the clinical features that were extracted from our hos-
pital included age, sex, albumin (ALB), total bilirubin (TB), direct bili-
rubin (DB), high-density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C), total cholesterol, uric acid, y-GT,
hemoglobin, triglyceride, ApoA1l, ApoB, tumor size, tumor site, neu-
trophil/lymphocyte ratio (N/L ratio), and drinking status. Age was
divided into two groups according to the definition of early-onset

2 including age <50years and

colorectal cancer precursor lesions,
age 250vyears. Sex was recorded as either male or female. Moreover,
the site of the lesion was separated into the colon and rectum. In
addition to drinking, smoking status was recorded as either “No” and
“Yes.” Other characteristics, such as ALB, HDL-C, and uric acid, were
recorded according to actual values, whereas they were presented
as the mean values. All of the laboratory data were obtained from
the initial examinations of patients who were tested within 24 h of

admission without surgery. Serum characteristics were measured by
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Total Early-onset Late-onset p Value

Total 1447 469 (32.41%) 978 (67.59%)
Lesion type

SSA/SSP 311 (21.49%) 98 (20.90%) 213 (21.78%) 0.702

Adenoma 1136 (78.51%) 371 (79.10%) 765 (78.22%)
Gender

Male 870 (60.12%) 284 (60.55%) 586 (59.92%) 0.817

Female 577 (39.88%) 185 (39.45%) 392 (40.08%)
ALB (g/L) 43.29 (41.20-45.60) 44.20 (42.40-46.90) 42.85(40.60-45.00) 0.038
Cholesterol (umol/L) 4.77 (4.06-5.42) 4.77 (4.08-5.40) 4.76 (4.05-5.42) 0.302
TB (umol/L) 12.22 (7.90-14.30) 11.57 (7.4-13.9) 12.53 (8.1-14.4) 0.045
DB (pmol/L) 2.69 (1.5-2.8) 2.50(1.5-2.8)) 2.69 (1.5-2.8) 0.345
HDL-C (mmol/dl) 1.22(1.01-1.41) 1.18 (0.98-1.35) 1.24(1.01-1.44) 0.002
Triglycerides (mmol/dl) 1.99 (1.01-2.23) 2.30(1.07-2.29) 1.83(1.00-2.19) 0.029
LDL-C (mmol/dl) 2.93(2.36-3.43) 2.87(2.37-3.36) 2.95(2.35-3.45) 0.166
Uric acid (pmol/L) 340.94 (275-395) 351.63 (278-413) 335.81(274.2-388) 0.013
v.gt (U/L) 36.08 (15-35) 37.85 (14-38) 35.22(15-33.95) 0.452
N/L ratios 2.92(1.66-3.08) 2.99 (1.66-3.11) 2.87 (1.66-3.05) 0.562
Tumor size (cm) 1.36 (0.50-2.00) 1.37(0.6-2.2) 1.35(0.5-2.0) 0.782
Smoking

No 1055 (72.91%) 367 (78.25%) 688 (70.35%) 0.002

Yes 392 (27.09%) 102 (21.75%) 290 (29.65%)
Drinking

No 1142 (78.92%) 382 (81.45%) 760 (77.71%) 0.117

Yes 305 (21.08%) 87 (18.55%) 218 (22.29%)
Site 0.982

Colon 925 (63.93%) 300 (63.97%) 625 (63.91%)

Rectum 522 (36.07%) 169 (36.03%) 353(36.09%)

Note: Italic values indicate statistical significance when p < 0.05.

using a biochemical analyzer (AU5800, Beckman Coulter, Inc.) with
responding test reagent (Chongging Zhongyuan Biological Co., Ltd);
the reference interval was made according to the recommended

value, in accordance with the national standard.

2.3 | Statistical analysis

For basic statistical analyses, all of the extracted patients were di-
vided into early-onset and late-onset groups according to the age
at diagnosis, after which the included clinical characteristics were
compared via a Pearson's chi-squared test, nonparametric Kruskal-
Wallis test, and ANOVA. If the data were categorical variables, we
applied a Pearson's chi-squared test. For multiple groups of continu-
ous variables, we applied the Kruskal-Wallis test (=3 groups) and
Mann-Whitney test (2 groups) when experimental data did not ex-
hibit homogeneity of variance; otherwise, we applied ANOVA (=3
groups) and an unpaired t test (2 groups). The chi-squared test was
performed with spss (version 24.0), and other tests were performed

by using GraphPad Prism 8 software. The results were statistically
significant when the p < 0.05.

3 | RESULTS
3.1 | Basicinformation of included patients

As shown by the flowchart (Figure 1), we finally included 98 sessile
serrated adenomas and 214 sessile serrated polyps from January
2015 to October 2021 in our hospital, according to the inclusion cri-
teria and exclusion criteria. Similarly, we enrolled 371 patients who
were diagnosed at an age of less than 50years from January 2015 to
October 2021, as well as 765 patients who were aged over 50years
from January 2018 to October 2021. For the basic information of
all the patients, we listed all the patients in Table 1 by dividing them
into two groups (the early-onset group and the late-onset group),
according to the definition of early-onset precursors of CRC. As
shown in Table 1, compared with the late-onset group, the ratio of
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Patients with SSA/P by
pathology diagnosed
during 2015.1-2021.10
N=493

Patients at less than 50 with
adenoma by pathology

diagnosed during 2015.1-
2021.10 N=479

Patients without records of
blood fat and patients
without records of tumor size
were excluded

312 Patients (98 SSA patients,
214 with SSP from 2015.1 to
2021.10 were included

the distribution of lesion type and sex was similar in the early-onset
group (p>0.05). Additionally, the mean value of ALB was higher
in the early-onset group than in the late-onset group (p = 0.038),
whereas the mean value of cholesterol was not significantly differ-
ent (p = 0.302). When regarding the level of bilirubin, early-onset
patients had a lower level of TB than late-onset patients (p = 0.045),
whereas the level of DB was similar (p = 0.345). Interestingly, the
level of HDL-C in early-onset precursors was obviously lower than
that in late-onset precursors (p = 0.002), and the level of uric acid
in early-onset patients was also higher than that in late-onset pa-
tients (p = 0.013). Similarly, the level of triglycerides in the early-
onset group was higher than that in the late-onset group (p = 0.029),
whereas the difference in LDL-C levels between the two groups was
not significant (p = 0.166). However, we did not observe a signifi-
cant difference in the level of y-GT, the N/L ratio, or tumor size. The
distribution of tumor site and ratio for drinking status had similar
frequencies between the early-onset group and the late-onset group
(p>0.05); however, late-onset patients were more frequent than
early-onset patients (p = 0.02).

3.2 | Poorer metabolic profile of early-onset
patients compared to late-onset patients

In addition, among our data, we included ApoA1l and ApoB vari-
ables to further analyze lipoprotein metabssolism. Moreover, 301
patients had records of ApoB and ApoA1, which are also shown in
Figure 2A,B, respectively. Similar to the HDL-C and LDL-C results,
early-onset patients had lower levels of ApoA1l (p = 0.0005) and
similar levels of ApoB (p = 0.685) than late-onset patients. To further
demonstrate our findings, we performed a subgroup analysis. As
shown in Figure 3, we divided patients into nonsmoking and smoking
groups to analyze the metabolic profiles. For nonsmoking patients,
early-onset patients had higher levels of uric acid and lower levels
of HDL-C than late-onset patients (Figure 3B,C); nevertheless, the

Patients at >= 50 with
adenoma by pathology
diagnosed during
2018.1-2021.10 N=935

FIGURE 1 Flowchart of extracting
SSA/P and colorectal adenoma patients'
information in our study

patients who were diagnosed
accompanied with
adenocarcinoma and other
malignant lesion were excluded

371 Patients diagnosed at <50 with
adenoma from 2015.1 to 2021.10
and 765 patients diagnosed at >=50
with adenoma were included

levels of triglycerides were not different (Figure 3A). Surprisingly,
the level of LDL-C in early-onset patients was lower than that in late-
onset patients (p <0.004) (Figure 3D). For patients who had smoked,
we found that the triglyceride and uric acid levels of early-onset
patients were higher than those of late-onset patients (p<0.05)
(Figure 3E,F). Similar to the results of nonsmoking patients, early-
onset patients had lower levels of HDL-C (p = 0.026) (Figure 3G);
however, the levels of LDL-C between the early-onset group and
the late-onset group for smoking status were contradictory to the
abovementioned results (p = 0.013) (Figure 3H). Furthermore, in the
subgroup analysis of tumor type, we found that early-onset SSA/
SSP patients had higher levels of triglycerides and uric acid than
late-onset SSA/SSP patients, whereas early-onset SSA/SSP patients
had higher levels of HDL-C (p<0.05) (Figure 4A,B,D). For patients
with adenoma, early-onset patients had higher levels of uric acid and
lower levels of HDL-C (p <0.05), whereas the level of triglycerides
in the early-onset group was higher; however, the difference was
not significant (p = 0.083) (Figure 4E-G). Both subgroups showed
that the difference in LDL-C levels was not statistically significant
(Figure 4C,G).

3.3 | The association of metabolic profile with
tumor size

Previously, we demonstrated that early-onset patients had poorer
metabolic profiles, including higher levels of uric acid and triglyc-
erides. The size of CRC precursors is usually associated with the
selection of the treatment methods.?® Therefore, we investigated
whether there was a relationship between tumor size and metabolic
characteristics. As shown in Figure 5, we divided patients into a
normal-level group and a high-level group, according to the levels
of uric acid, LDL-C, cholesterol, and triglycerides (Figure 5A,B,D,E),
and we found that only the level of uric acid was associated with
tumor size (p = 0.038), as well as the fact that patients with a higher
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FIGURE 2 Scatter plot showed the (A) (B)
level of ApoA1l (A), uric acid (B) in patients
with CRC precursors, respectively. P=0.0005
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FIGURE 3 Scatter plot showed the level of triglyceride (A,E), uric acid (B,F), HDL-C (C,G), and LDL-C (D,H) in patients with CRC
precursors stratified by smoking. A-D pictures were non-smoking patients while E-H pictures were patients with smoking.
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FIGURE 4 Scatter plot showed the level of triglyceride (A,E), uric acid (B,F), LDL-C (C,G), and HDL-C (D,H) in patients with CRC
precursors stratified by tumor type. A-D pictures were SSA/P patients while E-H pictures were patients with adenoma.

level of uric acid had a larger tumor size. Furthermore, we included
patients with low levels of HDL-C (<1.29 mmol/dl) and patients with
high levels of HDL-C (>1.55mmol/dl) to compare the difference in
tumor size, which suggested that the tumor size of patients with high
levels of HDL-C was larger than that of patients with low levels of
HDL-C (p<0.001) (Figure 5C).

4 DISCUSSION

|
Adenomas that are known as precursors of colorectal cancer are
suggested to be removed when they are found, especially regard-
ing villous adenoma and serrated polyps.* When considering the
risk factors for adenomas, it has been reported that smoking, low

physical activity, and increased alcohol intake were highly associated
with colorectal adenoma.?® Currently, obesity and reduced physical
activities are common to observe in adolescents, which increases
the prevalence of adenoma. According to previous studies, those
individuals with body mass index (BMI)>25 exhibit a 1.412-fold in-
creased prevalence, compared to those with BMI<23.%%7 When
regarding the increased prevalence of obesity in adolescent and
early-onset CRC, no study has analyzed the level of lipid metabolism
in younger patients (<50years) compared with older patients. The
present study demonstrated lower levels of HDL-C in early-onset
patients with CRC precursors than in late-onset patients, and higher
levels of uric acid and triglycerides were found in the serum of early-
onset patients. Additionally, strong associations were observed be-
tween the level of HDL-C and tumor size.
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Previous studies have extensively confirmed that the lipid pro-
file is related to colorectal adenoma. Many studies have shown that
higher levels of triglycerides and cholesterol were associated with
an increased risk of adenoma; however, other studies have failed
to demonstrate a link between these factors, or some studies have
even suggested an inverse association between them.112:28:29
Although our study did not compare the difference in lipid metab-
olism levels between patients with adenoma and normal controls,
we indeed found that the majority of patients with adenoma had
elevated levels of triglycerides and decreased levels of HDL-C. Some
studies have observed that metabolic syndrome was not associated
with the size of the adenoma®®; however, our study found that only
the level of HDL-C (other than triglycerides and cholesterol) was
inversely correlated with tumor size. Moreover, we found that pa-
tients with lower HDL-C levels had larger tumor sizes. In our study,
strongly inverse associations of age with the levels of HDL-C and tri-
glycerides were observed in patients with adenoma or SSA/P, which
was contradictory to our notion. Nevertheless, some studies have
found that obese patients with adenoma tended to be younger than
normal patients with adenoma.?"*2 Moreover, early-life disorders of
lipid metabolism are the first step in the process of inducing early-
onset CRC by obesity.19’33 In fact, alterations in lipid metabolism or
other metabolic characteristics occur in CRC precursors, including
adenoma and serrated polyps.}”3* Our findings suggest that poorer

disorders of lipid metabolism may play a critical role in the occur-
rence and development of early-onset precursors. Interestingly, a
retrospective study reported that individuals with one, two, or at
least three metabolic disorders were observed to have a 9%, 12%,
and 31% higher risk for early-onset CRC, respectively, whereas indi-
viduals aged 50-64years did not exhibit this phenomenon.®> When
regarding this difference, the genomic alterations in early-onset le-
sions could provide some explanations. For instance, orphan nuclear
receptor NROB2 was found to be a novel susceptibility gene for the
metabolic manifestation of early-onset CRC.3¢ Moreover, a multio-
mics analysis revealed that the metabolites yielded significant inter-
action effects between early-onset and late-onset CRC patients.%”
Elevated uric acid is common in patients with obesity, diabetes,
and hyperlipidemia or other metabolic syndromes. Several studies
have shown that hyperuricemia is an independent risk factor for col-
orectal adenoma or cancer.®®% Similar to the lipid metabolism re-
sults, the uric acid level in the early-onset group was higher than that
in the late-onset patients, thus suggesting that early-onset patients
with poorer lipid profiles have higher uric acid levels. The level of uric
acid is associated with the redox state balance idea that elevated ox-
idative stress induces increased excretion of uric acid.*® Compared
with late-onset CRC, the multiomics analysis showed that genes
associated with the NRF2-mediated oxidative stress response were
abnormally enriched in early-onset disease, thus suggesting this as
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a reason for higher uric acid levels in early-onset CRC precursors.’
In addition, previous studies have also shown that a high level of uric
acid promoted the development of CRC, including carcinogenesis,
invasion, and metastasis.*

Several limitations of our study should be mentioned. First,
the lack of evidence supporting a poorer metabolic profile as a
risk factor for early-onset CRC precursors was a shortcoming of
our study; therefore, the clinical significance of our study was im-
paired. Additionally, we included late-onset patients who were di-
agnosed with adenoma from 2018 to 2021, which was distinct from
the selection of early-onset cases, resulting in little selection bias.
However, the time variable is a random variable that decreases se-
lective bias. Finally, our study did not give the detailed reasons for
this interesting phenomenon. Hence, in the future, we will conduct
further studies to investigate the mechanism leading to the poorer

metabolic profile of early-onset precursors.

5 | CONCLUSIONS

In conclusion, compared with late-onset colorectal precancerous
lesions, early-onset patients have higher levels of triglycerides and
lower levels of HDL-C. Higher levels of HDL-C and lower levels of
uric acid are associated with smaller tumors.

AUTHOR CONTRIBUTIONS

CTT contributed to experiment performing, data analysis, and man-
uscript writing. JL contributed to sample collecting and data analysis.
CYZ and YXC contributed to project development.

FUNDING INFORMATION

The Foundation of Jiangxi Provincial Department of Science and
Technology (No. 20161ACG70014, Pl: You-xiang Chen); Projects
of Health Commission of Jiangxi Province (grant No. 2019A046, PI:
Youxiang Chen and grant No. 20203104, PI: Chunyan Zeng). This
study was supported by grants from the National Natural Science
Foundation of China (Grant No. 81560398 and Grant No. 82060448,
Pl: Youxiang Chen). All funders provided support to authors and paid

the fee for statistical analysis.

CONFLICT OF INTEREST
The authors disclose no conflicts.

ORCID

Chunyan Zeng
REFERENCE
1. Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries. CA Cancer J Clin. 2021;71(3):209-249.
2. Rawla P, Sunkara T, Barsouk A. Epidemiology of colorectal cancer:
incidence, mortality, survival, and risk factors. Prz Gastroenterol.
2019;14(2):89-103.
3. Galuppini F, Fassan M, Mastracci L, et al. The histomorphological
and molecular landscape of colorectal adenomas and serrated le-
sions. Pathologica. 2021;113(3):218-229.

https://orcid.org/0000-0002-7182-2613

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Jaravaza DR, Rigby JM. Hyperplastic polyp or sessile serrated le-
sion? The contribution of serial sections to reclassification. Diagn
Pathol. 2020;15(1):140.

Zheng X, Hur J, Nguyen LH, et al. Comprehensive assessment of
diet quality and risk of precursors of early-onset colorectal cancer.
J Natl Cancer Inst. 2021;113(5):543-552.

Zheng X, Wu K, Song M, et al. Yogurt consumption and risk of
conventional and serrated precursors of colorectal cancer. Gut.
2020;69(5):970-972.

Rex DK, Boland CR, Dominitz JA, et al. Colorectal cancer screen-
ing: recommendations for physicians and patients from the U.S.
multi-society task force on colorectal cancer. Gastroenterology.
2017;153(1):307-323.

Hong TC, Yang HC, Chen CL, et al. Relationship between serum
gamma-glutamyl transferase level and colorectal adenoma. PLoS
One. 2020;15(10):e0240445.

Uchiyama K, NaitoY, Yagi N, et al. Identification of colorectal neopla-
sia by using serum bile acid profile. Biomarkers. 2021;26(5):462-467.
Kim EH, Kim HK, Bae SJ, et al. Fasting serum insulin levels and insu-
lin resistance are associated with colorectal adenoma in Koreans. J
Diabetes Investig. 2014;5(3):297-304.

TianY, Wang K, Li J, et al. The association between serum lipids and
colorectal neoplasm: a systemic review and meta-analysis. Public
Health Nutr. 2015;18(18):3355-3370.

Xie C, Wen P, Su J, et al. Elevated serum triglyceride and low-
density lipoprotein cholesterol promotes the formation of colorec-
tal polyps. BMC Gastroenterol. 2019;19(1):195.

Gabriel E, Attwood K, Al-Sukhni E, Erwin D, Boland P, Nurkin S.
Age-related rates of colorectal cancer and the factors associated
with overall survival. J Gastrointest Oncol. 2018;9(1):96-110.
Himbert C, Figueiredo JC, Shibata D, et al. Clinical characteristics
and outcomes of colorectal cancer in the colocare study: differ-
ences by age of onset. Cancers (Basel). 2021;13(15):3817.

Nguyen LH, Cao Y, Hur J, et al. The sulfur microbial diet is associ-
ated with increased risk of early-onset colorectal cancer precur-
sors. Gastroenterology. 2021;161(5):1423-1432.e4.

Willauer AN, Liu Y, Pereira AAL, et al. Clinical and molecu-
lar characterization of early-onset colorectal cancer. Cancer.
2019;125(12):2002-2010.

Kim H, Lipsyc-Sharf M, Zong X, et al. Total vitamin D intake and risks
of early-onset colorectal cancer and precursors. Gastroenterology.
2021;161(4):1208-1217.€9.

Hofseth LJ, Hebert JR, Chanda A, et al. Early-onset colorectal can-
cer: initial clues and current views. Nat Rev Gastroenterol Hepatol.
2020;17(6):352-364.

Liu PH, Wu K, Ng K, et al. Association of obesity with risk of
early-onset colorectal cancer among women. JAMA Oncol.
2019;5(1):37-44.

Cavestro GM, Mannucci A, Zuppardo RA, Di Leo M, Stoffel E,
Tonon G. Early onset sporadic colorectal cancer: worrisome trends
and oncogenic features. Dig Liver Dis. 2018;50(6):521-532.
Burnett-Hartman AN, Lee JK, Demb J, Gupta S. An update on the
epidemiology, molecular characterization, diagnosis, and screen-
ing strategies for early-onset colorectal cancer. Gastroenterology.
2021;160(4):1041-1049.

Scheurlen KM, Billeter AT, O'Brien SJ, Galandiuk S. Metabolic dys-
function and early-onset colorectal cancer - how macrophages
build the bridge. Cancer Med. 2020;9(18):6679-6693.

Wolf AMD, Fontham ETH, Church TR, et al. Colorectal cancer
screening for average-risk adults: 2018 guideline update from the
American Cancer Society. CA Cancer J Clin. 2018;68(4):250-281.
Tang CT, Guo ZX, Wang P, Chen YX, Zeng CY. Higher LNM rate and
poorer prognosis of early-onset compared to late-onset T1 stage
colorectal cancer: a large-population based study. Am J Cancer Res.
2021;11(6):3176-3188.


https://orcid.org/0000-0002-7182-2613
https://orcid.org/0000-0002-7182-2613

WI LEYM

TANG ET AL.

25. Vanbiervliet G, Moss A, Arvanitakis M, et al. Endoscopic man- 36. Lam KK, Sethi R, Tan G, et al. The orphan nuclear receptor NROB2
agement of superficial nonampullary duodenal tumors: European could be a novel susceptibility locus associated with microsatellite-
Society of Gastrointestinal Endoscopy (ESGE) guideline. Endoscopy. stable, APC mutation-negative early-onset colorectal carcino-
2021;53(5):522-534. mas with metabolic manifestation. Genes Chromosomes Cancer.

26. Song M, Emilsson L, Bozorg SR, et al. Risk of colorectal cancer in- 2021;60(2):61-72.
cidence and mortality after polypectomy: a Swedish record-linkage 37. Holowatyj AN, Gigic B, Herpel E, Scalbert A, Schneider M,
study. Lancet Gastroenterol Hepatol. 2020;5(6):537-547. Ulrich CM. Distinct molecular phenotype of sporadic colorec-

27. Park J, Kim JH, Lee HJ, et al. The effects of physical activity and tal cancers among young patients based on multiomics analysis.
body fat mass on colorectal polyp recurrence in patients with previ- Gastroenterology. 2020;158(4):1155-1158.e2.
ous colorectal cancer. Cancer Prev Res (Phila). 2017;10(8):478-484. 38. OrannapalaiN,Attawettayanon W, KanngernS, Boonpipattanapong

28. Yang MH,Rampal S, SungJ, etal. The association of serum lipids with T, Sangkhathat S. Predicting the occurrence of cancer-associated
colorectal adenomas. Am J Gastroenterol. 2013;108(5):833-841. colorectal polyp using a metabolic risk score. Mol Clin Oncol.

29. LiuB, Wen P, Gu X, Weng R, Liu S. Elevated serum triglyceride pre- 2014;2(1):124-128.
dicts recurrence of colorectal polyps in patients with advanced ad- 39. Kim HJ, Kim JE, Jung JH, et al. Uric acid is a risk indicator for met-
enomas. Lipids Health Dis. 2020;19(1):211. abolic syndrome-related colorectal adenoma: results in a Korean

30. Trabulo D, Ribeiro S, Martins C, et al. Metabolic syndrome and col- population receiving screening colonoscopy. Korean J Gastroenterol.
orectal neoplasms: an ominous association. World J Gastroenterol. 2015;66(4):202-208.
2015;21(17):5320-5327. 40. Zinczuk J, Maciejczyk M, Zareba K, et al. Antioxidant barrier, redox

31. Jacobs ET, Martinez ME, Alberts DS, et al. Association between status, and oxidative damage to biomolecules in patients with col-
body size and colorectal adenoma recurrence. Clin Gastroenterol orectal cancer. can malondialdehyde and catalase be markers of
Hepatol. 2007;5(8):982-990. colorectal cancer advancement? Biomolecules. 2019;9(10):637.

32. Chung YW, Han DS, Park YK, et al. Association of obesity, serum glu-
cose and lipids with the risk of advanced colorectal adenoma and can-
cer: a case-control study in Korea. Dig Liver Dis. 2006;38(9):668-672. How to cite this article: Tang C-T, Li J, Yang Z, Zeng C, Chen Y.

33. Mozaffarian D, Hao T, Rimm EB, Willett WC, Hu FB. Changes in diet . . X
and lifestyle and long-term weight gain in women and men. N Engl J Comparison of some biochemical markers between
Med. 2011;364(25):2392-2404. early-onset and late-onset colorectal precancerous lesions:

34. Kono S, Ikeda N, Yanai F, Yamamoto M, Shigematsu T. Serum lipids A single-center retrospective study. J Clin Lab Anal.
and colorectal adenoma among male self-defence officials in north- 2022:36:€24637. doi: 10.1002/jcla.24637
ern Kyushu, Japan. Int J Epidemiol. 1990;19(2):274-278. -

35. Lazarova D, Bordonaro M. Multifactorial causation of early onset

colorectal cancer. J Cancer. 2021;12(22):6825-6834.


https://doi.org/10.1002/jcla.24637

	Comparison of some biochemical markers between early-­onset and late-­onset colorectal precancerous lesions: A single-­center retrospective study
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Patient extraction
	2.2|Definitions of variables
	2.3|Statistical analysis

	3|RESULTS
	3.1|Basic information of included patients
	3.2|Poorer metabolic profile of early-­onset patients compared to late-­onset patients
	3.3|The association of metabolic profile with tumor size

	4|DISCUSSION
	5|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST


