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Background: There are many risk factors for the recurrence of colorectal adenoma (CRA). The purpose
of this study was to explore the predictive performance of fibrinogen-to-lymphocyte ratio (FLR) and
neutrophil-to-lymphocyte ratio (NLR) on the recurrence of CRA and to construct a predictive model.
Methods: This study analyzed the clinicopathological features of 421 CRA patients who underwent
colonoscopy and adenectomy, and evaluated the recurrence of polyps under colonoscopy. Among them, 301
were training cohort and 120 were validation cohort. Multivariate logistic regression was used to identify
independent risk factors associated with CRA recurrence. Established a nomogram model to predict the risk
of recurrence in CRA patients using independent risk factors. The receiver operating characteristic (ROC)
curves were used to verify the nomogram model discrimination. Calibration curves were used to verify the
model calibration degree. The decision curve analysis (DCA) curves were used to verify the clinical efficacy
of the nomogram model.

Results: Totally, six independent predictors, including smoking, diabetes, adenoma number, adenoma
size, NLR, and FLR, were enrolled in the nomogram. In the training cohort and validation cohort, the area
under the curve (AUC) of the nomogram for predicting the risk of CRA recurrence was 0.846 and 0.841,
respectively. The calibration curves displayed a good agreement. DCA curves showed that this model had a
high net clinical benefit.

Conclusions: Smoking, diabetes, adenoma number, adenoma size, NLR, and FLR were influencing factors
for CRA recurrence
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Introduction

Colorectal cancer (CRC) is the third most prevalent cancer
in the world (1). More than 1.8 million new cases of CRCs
still occur each year (2). Colorectal adenoma (CRA) is a
recognized precursor lesion for CRC (3). Therefore, early
detection and resection of CRA are essential to reduce the
incidence rate of CRC effectively. Endoscopic removal of
CRAs is the key to reducing CRC incidence and mortality
(4,5). However, although endoscopic treatment has the
advantages of simple operations, less trauma and complete
resection, there is still a high recurrence rate (6). Therefore,
the analysis of risk factors for recurrence after endoscopic
removal of CRAs is important clinical guidance for the
prevention of recurrence and reduction of canceration rate.
A number of factors associated with CRA recurrence have
been identified, including age, sex, lifestyle and adenoma
characteristics (7-9). It has been shown that inflammation
plays a significant role in the occurrence and development
of tumors (10). Peripheral blood count coefficient is a
relatively new index of inflammation, including platelet-
to-lymphocyte ratio (PLR) and neutrophil-to-lymphocyte
ratio (NLR). These indexes can better reflect the systemic
inflammatory response, with readily available and low-cost,
and have been reported to correlate with the prognosis
of CRC (11,12). Fibrinogen has a certain correlation
with malignant tumors, which plays a significant role in
evaluating the prognosis of tumors (13). Lymphocytes are
important antineoplastic factors, which play a significant
role in cancer-specific immune response (14). Recently, a
novel prognosticator fibrinogen-to-lymphocyte ratio (FLR)
has been proposed, which has been proved to evaluate the
prognosis in gastric cancer (15), esophageal cancer (16), non-
small cell lung cancer (17) and head and neck adenoid-cystic
carcinoma (18). However, there is no study on the predictive
performance of NLR and FLR in CRA recurrence. The
purpose of this research was to explore the predictive
performance of NLR and FLR on the CRA recurrence and
to develop a new nomogram for a more accurate assessment
of recurrence to provide basis for follow-up of patients with
CRA. We present the following article in accordance with
the TRIPOD reporting checklist (available at https://jgo.
amegroups.com/article/view/10.21037/jgo-22-410/rc).

Methods
Patients

"This research included patients who underwent colonoscopy
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and CRA resection for the first time in the General
Hospital of Tianjin Medical University from October
2017 to October 2019. They were followed up for 2 years
to evaluate their recurrence of adenomas by colonoscopy.
The inclusion criteria were pathological diagnosis of CRA,
at least one follow-up colonoscopy performed at more
than 6 months later after CRA resection, with enough
data. Patients with one of the following characteristics
were excluded: (I) history of CRC or CRA; (II) history
of colorectal surgery or colonoscopy with removal of
adenomas; (III) history of familial adenomatous polyposis,
inflammatory bowel disease or intestinal tuberculosis; (IV)
poor bowel preparation resulting in unclear colonoscopic
views; (V) incomplete data; (VI) acute infections, blood
disorders, autoimmune diseases and other diseases that may
cause inflammation. A total of 421 patients were included
in the study. The study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013). The study
was approved by the Ethical Committee of Tianjin Medical
University General Hospital (No. IRB2022-WZ-014) and

individual consent for this retrospective analysis was waived.

Parameters

The patient’s clinical features including age (years),
gender, CRC family history, past history of chronic disease
(hypertension, diabetes and coronary heart disease) as well
as history of smoking and drinking were recorded at the
time of first colonoscopy as the baseline time. Blood test
indicators included hemoglobin, neutrophil, lymphocyte,
monocyte, platelet, albumin and fibrinogen. [NLR =
neutrophil level (10°/L)/lymphocyte level (10°/L); PLR =
platelet level (10°/L)/lymphocyte level (10°/L); lymphocyte-
to-monocyte ratio (LMR) = lymphocyte level (10°/L)/
monocyte level (10°/L); FLR = fibrinogen level (g/L)/
lymphocyte level (10°/L); prognostic nutritional index (PNT)
= serum albumin (g/L) + 5 x total lymphocyte count (10°/L)].
The date including characteristics of the adenomas (size,
number, location, histology and differentiation grade)
were recorded. Endoscopy was performed by experienced
endoscopists with more than 5 years of experience. Patients
were instructed to consume a light diet the day before
the examination, and polyethylene glycol was used for
bowel preparation. Biopsy specimens were analyzed by
two experienced pathologists under a microscope. CRA
recurrence are defined as adenomas found during a follow-
up colonoscopy at least 6 months after initial resection,
whether at the same site or elsewhere (19,20).
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Statistical analysis

Statistical analysis of data was performed using IBM SPSS
Statistics 23.0 and R version 4.0.4. A t-test for independent
samples was carried out on continuous variables with a
normal distribution, which were expressed as mean =
standard deviation (SD). Continuous variables with non-
normal distribution were expressed by median (interquartile
range) and analyzed by Mann-Whitney U tets. Categorical
variables were expressed as count and percent and were
analyzed by y test. The Youden index was used to determine
the cut-off points of the continuous variable. In the training
cohort, an analysis of multivariate logistic regression was
conducted to determine the independent risk factors for
recurrence of CRA. Using R software “rms” package and
independent risk factors, a nomogram model for predicting
the risk of CRA recurrence was established. A calibration
plot with bootstrap sampling (n=1,000) was used to calibrate
the nomogram internally. By calculating the area under the
curve (AUC) of the receiver operating characteristics (ROC)
curve and decision curve analysis (DCA), we assessed the
discriminative power and clinical utility of the nomogram
model. All tests were two-sided, and a P value of <0.05 was
considered to be statistically significant.

Results
Clinical characteristics of patients with CRA

The study ultimately included 421 patients with CRA who
were divided into a training cohort (n=301) and a validation
cohort (n=120) by random sampling. A significant difference
in clinicopathological features between two cohorts was
not found (all P>0.05), which meant baseline for the two
cohorts was balanced. The percentage of recurrence in the
two cohorts were 53.2% (n=160) and 51.7% (n=62). The
clinicopathological features of CRA patients in two cohort
were shown in Table 1.

Univariate analysis of factors associated with CRA
recurvence in the training cobort

CRA recurrence was found in 160 patients (53.2%) during
the 2-year follow-up in the training cohort. The clinical
characteristics, blood test indicators and characteristics
of the adenomas were all recorded during the first
colonoscopy. In patients with recurrent adenomas, the
proportions of smokers and diabetic patients were higher
(all P<0.001). A significant difference in age, sex, alcohol
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consumption, coronary heart disease, hypertension and
family history of CRC between two groups was not
found (all P>0.05). Patients with recurrence had a higher
proportion of adenomas located in the whole colon than
those without recurrence (46.9% vs. 23.4%, P<0.001). The
recurrence group had significantly higher proportions of
large adenomas (>10 mm) and multiple adenomas (>3)
(35.6% wvs. 14.2%, P<0.001; 61.3% wvs. 20.6%, P<0.001).
The proportions of villous adenoma and high-grade
dysplasia in recurrence group were significantly higher
(25.6% vs. 14.9%, P=0.022; 13.1% vs. 5.7%, P=0.029).
NLR, PLR and FLR in recurrence group were significantly
higher (all P<0.05), and LMR and PNI in recurrence group
were significantly lower (all P<0.05) (Table 2).

Multivariate analysis of factors associated with CRA
recurrence

According to the univariate analysis, smoking, diabetes,
adenoma location, size, number, histology, differentiation
grade, peripheral blood markers (NLR, PLR, LMR, PNI
and FLR) were significantly correlated with recurrence of
adenomas (all with P<0.05). The cut-off points of peripheral
blood markers (NLR, PLR, LMR, PNI and FLR) were
obtained according to the optimal cut-off values obtained
in ROC curve analysis according to Youden’s ] index, which
were 1.94, 90.5, 4.04, 52.1 and 2.32 (Figure I). The above
risk factors with P<0.05 were included in the multivariate
regression analysis. After analysis, the results showed that
smoking (OR =2.326; 95% CI: 1.250-4.360; P=0.008),
diabetes (OR =3.346; 95% CI: 1.715-6.530; P<0.001),
adenoma number (OR =6.436; 95% CI: 3.172-13.056;
P<0.001), adenoma size (OR =3.057; 95% CI: 1.291-7.240;
P=0.011), NLR (OR =3.388; 95% CI: 1.487-7.723;
P=0.004) and FLR (OR =2.726; 95% CI: 1.025-7.252;
P=0.045) were served as independent risk factors for CRA
recurrence (Table 3).

Nomogram development and validation

Six independent risk factors associated with risk of
recurrence after colonoscopy resection of CRA were
identified based on multivariate regression analysis. These
six factors were used to create a predictive model for
recurrence in CRA patients (Figure 2). The total points of
patients were calculated by adding up all individual scores
of the six predictors. Different total points corresponded to
different risks of recurrence. The nomogram score was 39
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Table 1 Clinical and pathological features of patients in the training
and validation cohorts

Training cohort ~ Validation cohort

Variable (n=301) (n=120) P
Age (years) 61.7£9.7 61.5+8.5 0.824
Gender 0.080
Male 186 (61.8%) 63 (52.5%)
Female 115 (38.2%) 57 (47.5%)
Smoking 0.301
Yes 114 (37.9%) 39 (32.5%)
No 187 (62.1%) 81 (67.5%)
Drinking 0.435
Yes 79 (26.2%) 36 (30.0%)
No 222 (73.8%) 84 (70.0%)
CRC family history 0.850
Yes 12 (4.0%) 5(4.2%)
No 289 (96.0%) 115 (95.8%)
Diabetes 0.073
Yes 83 (27.6%) 23 (19.2%)
No 218 (72.4%) 97 (80.8%)
Coronary heart disease 0.799
Yes 43 (14.3%) 16 (13.3%)
No 258 (85.7%) 104 (86.7%)
Hypertension 0.594
Yes 112 (37.2%) 48 (40.0%)
No 189 (62.8%) 72 (60.0%)
Adenoma location 0.894
Distal colon 110 (36.5%) 42 (35.0%)
Proximal colon 83 (27.6%) 32 (26.7%)
Both 108 (35.9%) 46 (38.3%)
Adenoma size 0.563
<10 mm 224 (74.4%) 86 (71.7%)
>10 mm 77 (25.6%) 34 (28.3%)
No. of adenomas 0.438
1 114 (37.9%) 38 (31.7%)
2 60 (19.9%) 24 (20.0%)
>3 127 (42.2%) 58 (48.3%)

Table 1 (continued)
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Table 1 (continued)

Training cohort  Validation cohort

Variable (n=301) (n=120) P
Villous component 0.263
Yes 62 (20.6%) 19 (15.8%)
No 239 (79.4%) 101 (84.2%)
Differentiation 0.386
High-grade 29 (9.6%) 15 (12.5%)
dysplasia
Low-grade 272 (90.4%) 105 (87.5%)
dysplasia
Hemoglobin (g/L) 135.4+19.1 135.9+15.8 0.810
NLR 1.59 (1.23-2.10) 1.54 (1.13-2.15) 0.661
PLR 109.7 (86.9-136.8) 110.2 (91.0-135.0) 0.601
LMR 4.38 (3.42-5.26) 4.33(3.24-5.16) 0.483
PNI 52.2+5.9 51.4+5.3 0.185
FLR 1.57 (1.25-2.02) 1.53(1.31-2.08) 0.940

Data was expressed as n (%) or mean + standard deviation
or median (interquartile range). CRC, colorectal cancer; NLR,
neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte
ratio; LMR, lymphocyte-to-monocyte ratio; PNI, prognostic
nutritional index; FLR, fibrinogen-to-lymphocyte ratio.

for smoking, 61 for diabetes, 100 for adenoma number, 56
for adenoma size, 60 for NLR and 55 for FLR, respectively.
The AUC:s of the nomogram for predicting the risk of CRA
recurrence in two cohorts were 0.846 (95% CI: 0.803-0.890)
and 0.841 (95% CI: 0.770-0.913) (Figure 34,3B).

The calibration curves showed that the probability
predicted by the model is basically consistent with the actual
probability, and had good accuracy (Figure 44,4B). DCA was
a new method to evaluate alternative prognostic strategies
with significant advantages over AUC (Figure 5A4,5B). The
results demonstrated that the line graph model showed a
good clinical application value over a wide range of the risks
of recurrence of the two cohorts, which indicating that it had
a good clinical utility.

Discussion

Studies have shown that more than 95% of CRC develops
from adenomatous polyps (21). In recent years, endoscopic
resection has become increasingly popular as a method

7 Gastrointest Oncol 2022;13(5):2269-2281 | https://dx.doi.org/10.21037/jgo-22-410



Journal of Gastrointestinal Oncology, Vol 13, No 5 October 2022

Table 2 Univariate analysis of factors associated with CRA
recurrence

Variable Recurrence  Nonrecurrence p
group (n=160) group (nN=141)

Age (years) 62.4+9.3 60.0+10.0 0.191
Gender 0.326
Male 103 (64.4%) 83 (58.9%)
Female 57 (35.6%) 58 (41.1%)
Smoking <0.001***
Yes 78 (48.8%) 36 (25.5%)
No 82 (51.2%) 105 (74.5%)
Drinking 0.430
Yes 45 (28.1%) 34 (24.1%)
No 115 (71.9%) 107 (75.9%)
CRC family history 0.714
Yes 7 (4.4%) 5 (3.5%)
No 153 (95.6%) 136 (96.5%)
Diabetes <0.001**
Yes 59 (36.9%) 24 (17.0%)
No 101 (63.1%) 117 (83.0%)
Coronary heart disease 0.479
Yes 25 (15.6%) 18 (12.8%)
No 135 (84.4%) 123 (87.2%)
Hypertension 0.074
Yes 67 (41.9%) 45 (31.9%)
No 93 (58.1%) 96 (68.1%)
Adenoma location <0.001***
Distal colon 52 (32.5%) 58 (41.1%)
Proximal colon 33 (20.6%) 50 (35.5%)
Both 75 (46.9%) 33 (23.4%)
Adenoma size <0.001**
<10 mm 103 (64.4%) 121 (85.8%)
>10 mm 57 (35.6%) 20 (14.2%)
No. of adenomas <0.001***

1 37 (23.1%) 77 (54.6%)
2 25 (15.6%) 35 (24.8%)
>3 98 (61.3%) 29 (20.6%)

Table 2 (continued)
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Table 2 (continued)

Variable Recurrence  Nonrecurrence p
group (n=160) group (n=141)
Villous component 0.022¢
Yes 41 (25.6%) 21 (14.9%)
No 119 (74.4%) 120 (85.1%)
Differentiation 0.029*
Low-grade 139 (86.9%) 133 (94.3%)
dysplasia
High-grade 21 (13.1%) 8 (5.7%)
dysplasia
Hemoglobin (g/L) 134.2+19.1 136.8+19.1 0.247
NLR 1.78 (1.30-2.37) 1.47 (1.17-1.77) <0.001***
PLR 115.3 101.8 <0.001***
(92.6-153.9) (80.3-127.3)
LMR 4.15+1.54 4.70+1.41 0.002**
PNI 50.9+5.8 53.6+5.6 <0.001***
FLR 1.70 (1.31-2.36) 1.55 (1.16-1.85) 0.001**

Data was expressed as n (%) or mean + standard deviation or
median (interquartile range). *, P<0.05; **, P<0.01; ***, P<0.001.
CRA, colorectal adenoma; CRC, colorectal cancer; NLR,
neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte
ratio; LMR, lymphocyte-to-monocyte ratio; PNI, prognostic
nutritional index; FLR, fibrinogen-to-lymphocyte ratio.

1.0
Variable AUC (95% Cl) Cut-off
0.8 1
—— NLR ! 0.651 (0.589-0.717) : 1.94
2
= 0.6 b
2 —— PLR ! 0.642 (0.580-0.704) ! 90.5
@
C
$ 0.4 + —— LMR 0.604 (0.542-0.669) | 4.04
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|

—FLR 1 0.610 (0.547-0.673) ; 2.32

0.0 F——t—"t—
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Figure 1 The ROC curve of markers for predicting recurrence
of CRA. AUC, the area under the curve; NLR, neutrophil-to-
lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LMR,
lymphocyte-to-monocyte ratio; PNI, prognostic nutritional index;
FLR, fibrinogen-to-lymphocyte ratio; ROC, receiver operating

characteristic; CRA, colorectal adenoma.
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Table 3 Univariate and multivariate regression logistic analysis of risk factors associated with CRA recurrence

Univariate analysis Multivariate analysis
Variable
OR 95% Cl P OR 95% ClI P

Age (years)

<60 1.000

>60 1.548 0.975-2.456 0.064
Gender

Female 1.000

Male 1.263 0.792-2.012 0.327
Smoking

No 1.000

Yes 2.774 1.701-4.525 <0.001 2.326 1.250-4.36 0.008**
Drinking

No 1.000

Yes 1.231 0.734-2.066 0.430
CRC family history

No 1.000

Yes 1.244 0.386-4.012 0.714
Diabetes

No 1.000

Yes 2.848 1.653-4.907 <0.001 3.346 1.715-6.530 <0.001***
Coronary heart disease

No 1.000

Yes 1.265 0.658-2.432 0.480
Hypertension

No 1.000

Yes 1.537 0.957-2.467 0.075
Location

Proximal colon 1.000

Distal colon 0.736 0.413-1.311 0.413

Both 2.535 1.456-4.415 0.001 1.224 0.660-2.497 0.578
Size

<10 mm 1.000

>10 mm 3.348 1.887-5.939 <0.001 3.057 1.291-7.240 0.011*
Number

1 1.000

2 1.486 0.779-2.836 0.229

>3 7.033 3.975-12.441 <0.001 6.436 3.172-13.056 <0.001***

Table 3 (continued)
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Table 3 (continued)
Univariate analysis Multivariate analysis
Variable
OR 95% Cl P OR 95% Cl P

Villous component

No 1.000

Yes 1.969 1.098-3.530 0.023 1.197 0.543-2.636 0.656
Differentiation

Low-grade dysplasia 1.000

High-grade dysplasia 2.515 1.075-5.867 0.033 0.865 0.265-2.820 0.809
Hemoglobin (g/L)

<135 1.000

>135 0.905 0.573-1.429 0.669
NLR

<1.94 1.000

>1.94 4.564 2.683-8.074 <0.001 3.388 1.487-7.723 0.004**
PLR

<90.5 1.000

>90.5 2.742 1.634-4.598 <0.001 1.388 0.700-2.751 0.348
LMR

>4.04 1.000

<4.04 2.439 1.513-3.932 <0.001 0.672 0.317-1.421 0.298
PNI

>52.1 1.000

<52.1 2.456 1.544-3.907 <0.001 1.339 0.709-2.530 0.369
FLR

<2.32 1.000

>2.32 5.126 2.471-10.632 <0.001 2.726 1.025-7.252 0.045*

*, P<0.05; **, P<0.01; ***, P<0.001. CRA, colorectal adenoma; CRC, colorectal cancer; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-
to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; PNI, prognostic nutritional index; FLR, fibrinogen-to-lymphocyte ratio.

of removing CRAs, thereby reducing CRC incidence and
mortality (22). There is a significant clinical issue with the
high recurrence rate after resection. Clinical studies showed
that 20-50% of CRA patients recurred within 2-5 years
after resection (23), or even higher (24), and about 0.3-0.9%
of patients could develop CRC (25). Therefore, identifying
high-risk factors for recurrence after CRAs removed by
colonoscopy can provide a theoretical basis for regular
review of colorectal microscopy in patients.

Among 421 patients, CRA recurrence were observed in

© Journal of Gastrointestinal Oncology. All rights reserved.

222 patients (52.7%). The recurrence rate was high, likely
related to the fact that high average age of the population
included in the study. Many studies have shown that the
pathologic features of adenoma are highly correlated with its
recurrence, which are the most commonly used predictors
of recurrence (26-28). Our study showed that the size and
number of adenomas were significant independent risk
factors for recurrence, which was consistent with previous
research (29,30). Smoking is a well-known carcinogenic risk
factor, which has been proved to be related to the occurrence
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Figure 2 Nomogram model for the prediction of recurrence after CRAs removed by colonoscopy. NLR, neutrophil-to-lymphocyte ratio;

FLR, fibrinogen-to-lymphocyte ratio; CRA, colorectal adenoma.
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Figure 3 ROC curves of nomogram model. (A) ROC curve of the model in the training cohort. (B) ROC curve of the model in the

validation cohort. ROC, receiver operating characteristic; AUC, the area under the curve.

and progression of CRC (31). Our study found a significant
correlation between smoking and CRA recurrence,
considering that smoking can promote adenoma development
through oxidative DNA damage (32). A foreign study showed
a significant increase in the incidence of CRA in people with
poor glycemic control (33). The association of hyperglycemia
with CRA has been demonstrated in studies (34), which is
thought to be related to insulin resistance. Insulin resistance
and subsequent hyperinsulinemia lead to increased insulin-
like growth factor 1 (IGF1) signaling, both of which are risk
factors for CRA (35). Our study also found that the diabetes

was an independent risk factor for recurrence (36). Previous

© Journal of Gastrointestinal Oncology. All rights reserved.

researches have found that the family history of CRA or
CRC may be a risk factor for adenoma recurrence (19,27,37),
which may be associated with autosomal dominant
inheritance. However, some studies have found the opposite
results (38,39). Our study showed that family history of CRC
was not significantly associated with recurrence of CRA, and
the sample size needs to be expanded for further studies.
Inflammatory reaction is involved in tumor progression
through a series of inflammatory cells, such as neutrophils,
lymphocytes, platelets and monocytes (40). Neutrophils
are known to regulate the tumor microenvironment and
produce cytokines that may promote angiogenesis as well as
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Figure 4 Calibration curves of the nomogram model. (A) Calibration curve of the model in the training cohort. (B) Calibration curve of the

model in the validation cohort.

A —— None

— All
————————— Nomo

=

c

[]

o)

kol

z

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Threshold probability

B 0.5 4 —— None
— All
e T — Nomo
% 0.3
c
[0}
202
(0]
z
0.1
0.0
T T T T T — T
0.0 0.2 0.4 0.6 0.8 1.0

Threshold probability
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tumor cell proliferation and migration (41). Lymphocytes
play a vital role in antitumor immunity by promoting the
apoptosis of tumor cells, thus inhibiting the progression
of tumor cells (42). Studies have shown that high NLR
is associated with an increase in colorectal adenomatous
polyps, which is considered to be related to the continuous
inflammatory state in the body (43). Chronic inflammation
damages normal colorectal epithelial cells by releasing
multiple inflammatory mediators that damage endothelial
cells and enhance vascular permeability (44). As a marker
of systemic inflammatory response, NLR is of great
significance in predicting the prognosis of various cancers
(45,46). In patients with progressive CRC, the increase of
NLR was associated with a high risk of progression, and
the normalization of NLR after chemotherapy improved
the progression-free survival of some patients (47). Studies

© Journal of Gastrointestinal Oncology. All rights reserved.

have shown that non-steroidal anti-inflammatory drugs
(NSAIDs) can reduce systemic inflammation and the risk of
CRC (48). In this study, high NLR was found to be a risk
factor for adenoma recurrence, which accorded closely with
the above theory.

As well as providing a stable framework for the extracellular
matrix of tumors, fibrinogen facilitates tumor angiogenesis,
and enhances tumor migration and invasion (49,50).
Fibrinogen can facilitate tumor cells evading natural killer
cells (51). Many types of cancer have poor prognosis when
their fibrinogen levels are high, as shown by recent studies
(52-54). Elevated fibrinogen levels are related to an increased
risk of CRC (55,56). The increase level of plasma fibrinogen
in CRC patients before operation is related to distant
metastasis and poor outcomes after radical operation (57).
The FLR represents a combination of fibrinogen and
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lymphocyte that synergistically enhances its individual
prognostic value. Moreover, it may reflect the interaction
between inflammation and clotting in cancer (16). FLR
has been shown to assess tumor prognosis in carcinoma of
stomach (15), esophagus cancer (16), non-small cell lung
cancer (17) and head and neck adenoid-cystic carcinoma (18).
In particular, higher FLR values were associated with poorer
outcomes. However, no study has evaluated the relationship
between FLR and risk of CRA or CRC. This study suggested
that FLR was served as an independent risk factor for
adenoma recurrence and had a potential prognostic value.

As mentioned earlier, six independent risk factors
contributed to the development of the risk prediction
model. The nomogram could shift the complex regression
equation to simple and visual graphs, which made the
results of the prediction model easier to read. Calibration
curve and ROC curve verified that the nomogram had
good predictive ability. DCA also confirmed the clinical
practicability of this nomogram model.

Our study has a number of limitations. In the first place,
the data were collected from only one institution, so the
accuracy was limited. Second, the study was retrospective,
with incomplete data inclusion, and did not assess the
relationship between diet, drugs, physical activity and the
risk of adenoma recurrence. We did not evaluate smoking
status and alcohol use status, such as daily smoking amount,
duration of smoking and variables related to drinking. Third,
a 2-year follow-up period may not be enough to observe all
recurrent cases. In order to verify these preliminary results,
multicenter and prospective trials are needed. Next, we
will assess the relationship between different levels of NLR
and FLR and the risk of adenoma recurrence, as well as
the relationship between different pathological types and
adenoma recurrence, so as to provide reference for early
intervention and treatment of adenoma recurrence.
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