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Abstract: Colorectal cancer primarily arises from the polyps of the colon. Early identification of the recurrence of
colorectal polyps represents the best opportunity to prevent the occurrence of colorectal cancer. Thus, the high risk
of recurrence is the primary problem. The aim of this study was to examine the associations between tumor mark-
ers (CEA and CA19-9) and colorectal polyp recurrence in Chinese people. The risk of colorectal polyp recurrence
was studied in 156 subjects (113 males and 43 females, 58.654+11.447 years old) who underwent colonoscopy
and polypectomy for the first time between January 2011 and August 2014 at the First Affiliated Hospital of China
Medical University, Shenyang, Liaoning, China. All subjects underwent colonoscopies within 6-12 months. Between
the colorectal polyp recurrence group and the no recurrence group, the CEA and CA19-9 levels were significantly
different, and the trend analyses were consistent with increased risks of recurrence with increasing CEA and CA19-9
levels among the males and patients with single polyps, multiple polyps and proximal colon polyps. The recurrence

of colorectal polyps was significantly associated with increased CEA and CA19-9 levels.
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Introduction

Colorectal cancer (CRC) is the fourth most com-
mon fatal cancer following lung, stomach, and
liver cancers. The majority of colorectal can-
cers arise from adenomatous polyps. Colorectal
polyps are common in the general population.
The estimated prevalence is 30-50% after the
age of 65 years [1-3]. The removal of polyps is
associated with a reduced risk of CRC [4, 5].
However, patients with removed polyps remain
at high risk of developing new polyps or can-
cers, which justifies follow-up with repeated
colonoscopies [6]. The clinical characteristics
of patients at high risk for polyp recurrence are
controversial.

Some studies have reported that recurrent pol-
yps tend to involve multiple, small, tubular pol-
yps that are more likely to be in the proximal
colon compared to baseline polyps [7]. In some
studies, serum triglyceride [8-11] and choles-
terol [12-14] levels have been positively related
to an increased risk of colorectal polyps, while
several investigators have reported insignifi-
cant or even inverse relationships between
serum lipids and colorectal polyps [15-17].

Most of the research on polyp recurrence and
the associated risk factors has not considered
the carcinoembryonic antigen (CEA) or the car-
bohydrate antigen 19-9 (CA19-9) levels.
Therefore, the aim of this investigation was to
examine whether the recurrence rate of colorec-
tal polyp is associated with CEA and CA19-9
levels.

Patients and methods

The subjects (N=156) were patients who had
undergone endoscopic polypectomy in our hos-
pital from January 2011 to August 2014. There
were 113 men (average age, 58.876+11.914
years) and 43 women (average age, 58.070+
10.225 years). The inclusion criteria were as fol-
lows: patients with complete and available
medical records, and patients who had under-
gone endoscopy in the 6-12 months after endo-
scopic polypectomy. Written informed consent
was obtained from all patients.

Risk factors

Blood samples were collected from the partici-
pating patients at the initial diagnosis and 6-12
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Table 1. Comparisons of demographic and clinical characteristics among the two groups

Colorectal polyp Recurrence Colorectal polyp No

Baseline characteristics (105) Recurrece (51) P value
Age (years) 58.57+11.87 58.82+10.64 0.898
Sex 0.007
Male (n) 69 44
Female (n) 36 7
Smoking status (n) 0.610
Never 68 37
Former 9 3
Current 28 11
Drinking status (n) 0.695
Never 86 44
Former 6 3
Current 13 4
Positive family history (colorectal cancer) (n) 18 4 0.117
Num 0.006
Single (n) 23 22
Multiple (n) 82 29
Size (n) 0.499
<0.5cm 28 13
0.5-1.0cm 44 26
>1.0cm 33 12
Pathological types 0.103
Hyperplasia polyp (n) 7 5
Tubular adenoma (n) 44 29
Tubulovillous adenoma (n) 54 17
Site 0.005
The distal part of colon (n) 15 6
The proximal part of colon (n) 51 38
Both right and left polyp (n) 39 7
Total cholesterol (mmol/L) 4.572+0.881 4.528+0.824 0.761
Triglycerides (mmol/L) 1.194+0.564 1.396+1.410 0.328
Urinary nitrogen (mmol/L) 323.152+77.856 327.765+72.095 0.723
CEA (ng/ml) 2.771+1.905 1.882+0.951 0.000
CA199 (ng/ml) 10.549+7.971 8.071+4.494 0.014

Table 2. The results of binary logistic regression analysis to

colorectal polyp recurrence

95.0% Cl

B SE  Wald Pvalue OR ———————

Lower Upper

Sex -1.327 0.508 6.835 0.009 0.265 0.098 0.717
Num -1.375 0.435 9.984 0.002 0.253 0.108 0.593
Site -0.414 0.329 1586 0.208 0.661 0.347 1.259
CEA (ng/ml) -0.550 0.197 7.797 0.005 0.577 0.392 0.849
CA199 (ng/ml) -0.078 0.035 4.820 0.028 0.925 0.863 0.992

months after endoscopic polypectomy. The se-
rum levels of blood urinary nitrogen, total plas-
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ma cholesterol, and plasma tri-
glycerides were measured using
a multichannel analyzer (Roche
Hitachi 737; Boehringer Mann-
heim Diagnostics, USA). The CEA
and CA19-9 levels were mea-
sured with an immunometric
chemiluminecentassay kit (Beck-
man Co, USA).

Statistical analyses

The data are expressed as the mean + the SD
or as counts. The statistical analyses were per-
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Table 3. Compare CEA and CA19-9 levels in recurrence group with no recurrence group
CEA ng/ml Recurrence  CEA ng/ml No CA199 ng/ml  CA199 ng/ml No

Baseline characteristics (105) recurrence (51) Pvalue Recurrence (105) recurrence (51) Pvalue
Sex
Male 2.547+1.435 1.950+0.935 0.016 10.394+7.447 8.079+4.653 0.044
Female 3.202+2.547 1.454+1.009 0.084 10.845+8.995 8.017+3.624 0.421
Num
Single 3.047+1.733 1.976+0.948 0.014 17.356+10.199 8.837+4.943 0.001
Multiple 2.694+1.953 1.811+0.963 0.022 12.112+8.663 7.490+4.115 0.000
Location
The distal part of colon 2.699+1.966 1.802+1.140 0.311 11.463+8.797 7.897+3.401 0.353
The proximal part of colon 2.569+1.717 1.859+0.944 0.015 13.476+10.233  8.460+4.883 0.003
Both right and left polyp 3.063+2.118 2.076£0.950 0.236  13.671+8.085 6.107+2.476 0.000
mCEA (Recurrence)
m CEA (No recurrence)
4
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Figure 1. Compare CEA and CA19-9 levels in recurrence group with no recurrence group. Tested with independent-
samples T-test (P<0.05).

formed using SPSS version 19.0 (SPSS Inc., was defined as P<0.05. Tests for several inde-
USA), and the level of statistical significance pendent samples were used to explore the
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Table 4. Compare CEA and CA199 levels of pre-polypectomy with post-polypectomy in recurrent group

CEA ng/ml pre-pol-  CEA ng/ml post- P CA199 ng/ml pre- CA199ng/ml post- P
ypectomy (105)  polypectomy (105) value polypectomy (105) polypectomy (105) value

Baseline characteristics

Total 2.771+£1.905 2.649+1.825 0.522  13.261+9.230 13.129+10.219 0.838
Sex
Male 2.547+1.435 2.529+1.490 0.912  10.394+7.447 9.58816.073 0.036
Female 3.202+2.547 2.878+2.344 0.492  10.845+8.995 10.079+8.155  0.128
Num
Single 3.047+1.733 3.023+1.912 0.950 17.356+10.199 16.002+8.158  0.229
Multiple 2.694+1.953 2.543+1.797 0.497 12.112+8.663 12.324+10.634 0.783
Location
The distal part of colon 2.699+1.966 3.0231+2.445 0.404  11.463+8.797 11.367+£7.930 0.882
The proximal part of colon 2.569+1.717 2.544+1.911 0.912 13.476+10.233 12.224+7.085 0.086
Both right and left polyp 3.063+£2.118 2.641+1.426 0.292  13.671+8.085 14.991+13.810 0.359

m CEA(pre-polypectomy)
m CEA(post-polypectomy)
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2 =
=
=
<L 1.
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2
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Figure 2. Compare CEA and CA199 levels of pre-polypectomy with post-polypectomy in recurrent group. *Tested with
paired-samples T-test (P<0.05).

associations between the risk of polyp recur- ides and urinary nitrogen levels. Paired-
rence and age, sex, smoking status, drinking samples T-test to compare CEA and CA199 lev-
status, polyp number, pathological types, site, els of pre-polypectomy with post-polypectomy
and CEA, CA19-9, total cholesterol, triglycer- in recurrent group or no recurrent group. Binary
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Table 5. Compare CEA and CA199 levels of pre-polypectomy with post-polypectomy in no recurrent

group

CEA ng/ml pre-

CEA ng/ml post-

CA199 ng/ml pre- CA199 ng/ml Post-

Baseline characteristics polypectomy (51) polypectomy (51) Pvalue polypectomy (51)  polypectomy (51) Pvalue
Total 1.882+0.951 1.671+0.794 0.030 8.071+4.494 7.488+4.108 0.034
Sex
Male 1.950+0.935 1.771+0.795 0.085 8.079+4.653 7.578+4.096 0.060
Female 1.454+1.009 1.044+0.432 0.179 8.017+3.624 6.92314.466 0.368
Num
Single 1.976+0.948 1.783+0.892 0.125 8.837+4.943 7.963+4.435 0.048
Multiple 1.811+0.963 1.587+0.714 0.123 7.490+4.115 7.127+3.882 0.309
Location
The distal part of colon 1.802+1.140 1.362+0.545 0.162 7.897+3.401 7.005+0.938 0.186
The proximal part of colon 1.859+0.944 1.701+0.858 0.182 8.460+4.883 7.726+4.354 0.019
Both right and left polyp 2.076+0.950 1.777+0.586 0.123 6.107+2.476 6.611+4.223 0.609

logistic regression analysis was used to deter-
mine the factors associated with colorectal
polyp recurrence in the entire population.

Results
Baseline characteristics

All of the patients were divided into two groups
based on colorectal polyps as observed by
endoscopic polypectomy at 6-12 months; i.e.,
recurrence and no recurrence groups. The 156
patients were evaluated at baseline and found
to be eligible for the present analysis. The
demographic characteristics of these patients
are summarized in Table 1. Table 1 illustrates
the significant differences between the polyp
recurrence group and the no recurrence group
in terms of sex, polyp number, polyp site, and
the CEA and CA19-9 values. Thus, we then ana-
lyzed the differences in the CEA and CA19-9
levels between the two groups.

The relationship of colorectal polyp recurrence
and other factors

In the binary logistic regression analysis, in
which colorectal polyp recurrence were taken
as a dependent variable and age, sex, smoking
status, drinking status, positive family history,
polyp number, Pathological type, polyp size,
polyp site, total cholesterol, triglycerides, uri-
nary nitrogen, CEA, and CA199 were taken as
covariate, we found that there were risk factors
associated with the recurrence of colorectal
polyps, which included CEA (OR=0.577; 95% ClI:
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0.392-0.849, P<0.05) and CA199 (OR=0.925;
95% ClI: 0.863-0.992, P<0.05) (Table 2).

The associations between the risk of colorec-
tal polyp recurrence and the CEA and CA19-9
values

Table 3 and Figure 1 show that the CEA and
CA19-9 levels were statistically significantly dif-
ferent between the two groups. The results of
the trend analyses were consistent with
increased risks of recurrence with increasing
CEA and CA19-9 levels among the males and
those with single polyps, multiple polyps and
polyps in the proximal colon. In terms of the
males (P<0.05) and those with single polyps
(P<0.05), multiple polyps (P<0.05) and polyps
in the proximal colon (P<0.05), the CEA levels in
the polyp recurrence group were significantly
greater than those in the no recurrence group.
In terms of the males (P<0.05) and those with
single polyps (P=0.001), multiple polyps
(P<0.001), polyps in the proximal colon
(P<0.05) and polyps on both the right and left
sides (P<0.001), the CA19-9 levels in polyp
recurrence group were statistically increased
compared to the no recurrence group.

Comparison of the CEA and CA19-9 levels be-
fore and after polypectomy in the recurrence

group

Table 4 and Figure 2 show the CEA and CA19-9
levels before and after the polypectomies were
marginally significantly different in the recur-
rent group, and only in the male recurrent group
were the CA19-9 levels significantly different
before and after polypectomy (P<0.05).

Int J Clin Exp Med 2015;8(4):6397-6405
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Figure 3. Compare CEA and CA199 levels of pre-polypectomy with post-polypectomy in no recurrent group. *Tested

with paired-samples T-test (P<0.05).

Comparison of the CEA and CA19-9 levels
before and after polypectomy in the no recur-
rence group

Table 5 and Figure 3 show that in total the pre-
and post-polypectomy CEA and CA19-9 levels
were significantly different in the no recurrence
group and that the CEA and CA19-9 levels
before and after polypectomy were almost but
not significantly different in subgroups. Among
those with single polyps and those with polyps
in the proximal part of the colon in the no recur-
rence group, the CA19-9 levels were significant-
ly different before and after polypectomy
(P<0.05).
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Discussion

The sequence from adenomas to carcinomas is
a slow, multistep process, and only a small pro-
portion of adenomas (approximately 3 to 5%)
develop into carcinomas after 10 years [18].
The primary prevention of colorectal cancer is
limited because the causes of this ailment
remain unclear. Secondary or tertiary preven-
tion, i.e., the removal of precancerous lesions
or early cancers, might be more useful for
reducing mortality due to colorectal cancer.
Thus, the high risk of recurrence becomes the
primary problem. In this study, the mean follow-
up period was 10.3 months (range 6-12), and

Int J Clin Exp Med 2015;8(4):6397-6405
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the recurrence rate was 67.3%, which is gener-
ally higher than the 22-50% that has been
reported in previous studies [6, 7, 19-28]. The
predictors of colorectal polyp recurrence have
not been well established. The reported risk
factors for recurrence include multiple polyps
[6, 7, 19-28], large polyps [22, 24, 25, 27],
severe dysplasia [19, 25], tubulovillous/villous
adenomas [19, 25, 28], and polyps in the proxi-
mal colon [24, 26]. In our study, the recurrence
of colorectal polyp was related to serum CEA
and CA19-9 concentrations.

The majority of studies have reported highly
significant differences in tumor markers
between normal populations, populations with
adenomatous polyps, and populations with
CRC [29]. However, we evaluated the associa-
tions between tumor markers and the risk of
colorectal polyp recurrence. Our study revealed
increased risks of colorectal polyp recurrence
based on sex, polyp number, polyp location,
CEA, and CA19-9. The mechanisms underlying
the associations between tumor markers and
colorectal polyps and the roles of these mark-
ers in the prediction of colorectal polyp recur-
rence are unclear. We analyzed these issued
based primarily on two points. First, CEA is a
product of columnar and goblet cells in the nor-
mal colon and colonic cancer cells and has a
half-life of 3-11 days. The serum levels of CEA
might increase 4.5 to 8 months before the
development of cancer symptoms. Therefore,
CEA monitoring is the most cost-effective indi-
cator of the disease [30]. In some studies, CEA
levels have been positively related to colorectal
polyps in patients who smoke [31]. CA19-9 is
an antigen that was originally isolated from
human colorectal carcinomas and is identified
with a monoclonal antibody designed against
CA19-9. CA19-9 could be an inexpensive
screening tool that might aid early diagnoses in
populations at risk for cancer. Secondly, the
monitoring of serum CEA and CA19-9 levels
have been widely used for non-malignant con-
ditions [32]. For example, ageing, chronic renal
failure, hypothyroidism, cigarette smoking,
chronic obstructive pulmonary disease, obesi-
ty, fatty liver disease, cholecystolithiasis, chron-
ic hepatitis B and abdominal pain might be
associated with alterations in serum CEA or CA
19-9 levels [33-40]. In this study, we analyzed
the correlations between the risk for colorectal
polyp recurrence and the serum levels of total
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cholesterol, triglyceride, and urinary nitrogen.
Most studies have shown that triglyceride lev-
els are positively related to an increased risk of
colorectal polyps [41, 42], and some studies
have shown that cholesterol levels are positive-
ly related to an increased risk of colorectal pol-
yps. Our research analyzed the risk factors for
colorectal polyp recurrence after polypectomy
and revealed that colorectal polyp recurrence
was not related to total cholesterol, triglycer-
ides, or urinary nitrogen.

The current study provides new evidence link-
ing tumor markers to the risk of colorectal polyp
recurrence after polypectomy and confirmed
the lack of associations of total cholesterol, tri-
glycerides, and urinary nitrogen with colorectal
polyp recurrence. To better understand the role
of tumor markers in the prediction of colorectal
polyp recurrence, additional detailed studies
are needed to clarify the effects of both sys-
temic and local CEA and CA19-9 levels on
colorectal polyp recurrence.
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