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Introduction: A prediction model for the 1-, 3-, and 5-year survival rates of metastatic
colon cancer (mCC) patients was developed by analyzing important risk factors for the
prognosis of mCC patients based on the SEER database.

Method: The characteristic of 10,946 patients diagnosed with mCC between 2010 and
2015 was obtained from the SEER database. The population was randomly divided into a
training cohort and an internal validation cohort in a 7:3 ratio. Univariate and multivariate
cox for independent predictors of mCC prognosis were performed, and nomogram was
constructed. The accuracy of the model was verified by calibration curves, ROC curves,
and C-index, and the clinical utility of the model was analyzed using decision analysis
curves.

Result: Age, primary site, grade, surgery, and other eight factors were significantly
associated with the prognosis of mCC patients, and these predictors were included in
the construction of the nomogram. The C-index was 0.731 (95% CI 0.725–0.737) and
0.736 (95%CI 0.726–0.746) for the training cohort and the validation set, respectively. The
results of the ROC curve analysis indicated that the area under the curve (AUC) exceeded
0.7 for both the training cohort and the validation set at 1, 3, and 5 years.

Conclusion: The constructed prediction model had an excellent predictive accuracy,
which will help clinical decision-making of mCC patients after surgery and individualized
treatment.
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INTRODUCTION

Colon cancer (CC), an aggressive malignant tumor, ranks 5th in terms of incidence and 5th on the
list of cancer-related mortality among all cancers (Sung et al., 2021). In 2020, More than 1.1 million
new cases are diagnosed with CC and appropriately 570,000 deaths were attributed to CC (Sung et al.,
2021). Over the past few decades, the mortality rate of colon cancer has been on the rise due to a
general improvement in living standards and changes in lifestyle (Sung et al., 2021). With the
widespread availability of early screening, improving treatment options (including immunotherapy,
surgical resection, chemotherapy and radiotherapy), and the discovery of new biomarkers, the
prognosis of CC patients has improved significantly (Lemini et al., 2019; Sucandy et al., 2020;
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Guevara-Cuellar et al., 2021). However, given that the 5-year
survival rate (OS) of CC is relatively high, more and more
researches have investigated the influencing factors for CC
prognosis. In general, the factors that affect the prognosis of
CC mainly come from the tumor aspect, including the size of the
tumor, the location of the tumor, and the depth of tumor
infiltration (Feng et al., 2021; Huang et al., 2021; Wang et al.,
2021). Of course, distant metastasis also contributed to the
reduction in the survival of CC patients (Chang et al., 2017;
Nakamura et al., 2021). Clinically, CC can easily metastasize to
other parts of the body, the most frequently metastatic organs
were lung and liver, followed by bone and brain (Wang et al.,
2020). Metastatic colon cancer (mCC) has been considered a
systemic disease, more than 65% of patients with advanced CC
recur after surgical treatment (van der Stok et al., 2017), and most
patients also experience disease progression due to resistance to
targeted and chemotherapeutic agents (Skarkova et al., 2019).
Therefore, mCC patients, as a special group, deserve
further study.

The tumor lymph node metastasis (TNM) staging system,
proposed by the International Union Against Cancer (UICC) and
the American Joint Committee on Cancer (AJCC), is the standard
method for staging malignant tumors and is extensively used to
assess the prognosis of cancer patients (Hari et al., 2013). Of note,
TNM staging system has an inherent limitation, as it assesses the
risk of individual patients by only three variables (T stage, N stage
and M stage) and cannot be combined with other clinical and
pathological characteristics like age, sex, ethnicity, tumor size,
which has been recognized as risk factors for cancers (Duijster
et al., 2021; Neazy et al., 2021). Therefore, nomogram has
emerged as a more advanced method owing to its ability to
estimate individualized risk based on more comprehensive
disease and patient characteristics (Valentini et al., 2011;
Balachandran et al., 2015).

In this study, after obtaining clinical data from the SEER
database, we grouped the patients in a ratio of 7:3. Of these, 70%

were used to build a model by retrospectively analyzing the
data to find prognostic factors, and then to construct a
predictive nomogram to initially assess the overall survival
(OS) of mCC patients at 1, 3 and 5 years. The remaining 30%
was used as an internal validation cohort to verify the validity
of the nomogram.

MATERIALS AND METHODS

Patients Selection
This study was performed as a retrospective cohort study using
the Surveillance, Epidemiology, and End Results (SEER)
database (http://seer.cancer.gov/). The SEER database has
been updated every other year since 1973 and includes
incidence, prevalence, and mortality for a variety of
different tumors and can be used to analyze epidemiologic
trends in tumors. In this study, data of patients diagnosed with
mCC from 2010 to 2015 were retrieved using SEER*Stat
version 8.3.6. The selection criteria and screening process
are illustrated in Figure 1A.

Clinical Variables and Outcomes
Clinical variables extracted in this study were as follows: age,
race, gender, AJCC stage, T stage, N stage, M stage, treatment
method (surgery radiation and chemotherapy), tumor size,
marital status, survival status, marital status, tumor primary
site, and tumor differentiation grade. The primary outcome
was overall survival (OS), which refers to the time from
diagnosis until death from any cause or the end of the
follow-up period.

Statistical Analysis
To make the patients in the two groups comparable, after setting
the random seed number, 10,946 mCC patients were randomly
assigned into two groups by 70 and 30% using R software

FIGURE 1 | (A) Flowchart of the patient screening process. (B) Flowchart of the research process of this article.
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(Version 4.1.0), one group was used to develop the nomogram
(n = 7,662), and the other group was used to verify the predictive
ability of the constructed model (n = 3,284). A flowchart of the
research process of this article was presented (Figure 1B).

Univariate Cox Analysis and Multivariate Cox
Regression for Independent Prognostic Factors
Univariate Cox proportional hazard regression analyses were
conducted to detect the predictability of each clinical variable
on survival outcomes. These variables comprise tumor
characteristics (T-stage, N-stage, M-stage, tumor size),
demographic variables (race gender, age) and treatment
strategies (surgery, radiation, chemotherapy). Statistically
significant factors were then incorporated in the multivariate
Cox regression analysis to compute the hazard ratios (HRs) with
the corresponding 95% confidence intervals (CIs).

Prognostic Nomogram Construction
Since AJCC stage could be inferred from the combination of
T-stage N-stage and M-stage, AJCC staging was not included
in the Cox regression. Finally, p values less than .05 in the
multivariate Cox analysis were selected to construct the
nomogram via the “survival”, “foreign”, “rms” and
“regplot” packages of the R software. Patients were scored
on each of the variables in the nomogram and the final
multiple scores were summed to give an overall score
predicting 1-year, 3-year, and 5-year OS. The median
value of the risk score was used as the cut-off value to
classify patients into the high-risk group and low-risk
group. Kaplan-Meier survival curves were used to fit the
correlation between survival time and predicted scores in
the high-risk group and low-risk group.

Prognostic Nomogram Validation
To determine the validity of the model, an internal dataset was
used for validation, which originated from the rest 30% of the
SEER database except for the modeling cohort. Discrimination is
the ability to differentiate the predictive model from AJCC
staging system. It is measured by the area under the curve
(AUC) of the ROC curve and the concordance index (C
index). The AUC and C-index range from 0.5 to 1, and values
above 0.7 represent excellent discrimination. The calibration plot
was used to measure how close the predicted risk is to the actual
risk. The proximity of the curve to the 45° diagonal demonstrates
the strong predictive power of the model. Decision curve analysis
(DCA) is an evaluation standard for clinical utility.

Dynamic Nomogram Construction
The traditional nomogram is based on different clinical variables
to obtain the corresponding scores, and the sum of all scores can
be used to predict patient survival at fixed time points such as
1 year, 3 years and 5 years. In this process, it is necessary tomake a
vertical line to the axis of the total score based on the values of the
clinical variables. The process is tedious and the visual
observation may have some errors. Therefore, it is of great
importance to build an accurate and useful tool. After
registering a shinyapps server account and binding it in

TABLE 1 | Clinicopathological characteristics in mCC patients.

Characteristic Train
cohort

(n = 7,662)

Test
cohort

(n = 3,284)

p value

Age 0.123
<65 4,078 (53.2%) 1,707 (52.0%)
≥65 3,584 (46.8%) 1,577 (48.0%)

Race 0.269
White 5,768 (75.3%) 2,471 (75.2%)
Black 1,191 (15.5%) 532 (16.2%)
Other 703 (9.2%) 281 (8.6%)

Sex 0.383
Female 3,751 (49.0%) 1,600 (48.7%)
Male 3,911 (51.0%) 1,684 (51.3%)

Primary_site 0.223
Left_side_colon 3,214 (41.9%) 1,351 (41.2%)
Right_side_colon 4,448 (58.1%) 1,933 (58.8%)

Grade 0.011
Grade_I 291 (3.80%) 159 (4.84%)
Grade_II 4,992 (65.2%) 2,099 (63.9%)
Grade_III 1,915 (25.0%) 854 (26.0%)
Grade_IV 464 (6.0%) 172 (5.24%)

Surgery 0.178
Yes 7,125 (93.0%) 3,071 (93.5%)
No/Unknown 537 (7.0%) 213 (6.5%)

Radiation 0.318
Yes 311 (4.1%) 127 (3.9%)
No/Unknown 7,351 (95.9%) 3,157 (96.1%)

Chemotherapy 0.314
Yes 5,291 (69.1%) 2,253 (68.6%)
No/Unknown 2,371 (30.9%) 1,031 (31.4%)

Marital_status 0.334
Married 6,161 (80.4%) 2,651 (80.7%)
Unmarried 1,501 (19.6%) 633 (19.3%)

AJCC_stage 0.368
Iva 4,454 (58.1%) 1,900 (57.8%)
IVb 3,208 (41.9%) 1,384 (42.2%)

T_stage 0.380
T1+T2+T3 4,294 (56.0%) 1,833 (55.8%)
T4 3,368 (44.0%) 1,451 (44.2%)

N_stage 0.198
N0+N1 4,226 (55.2%) 1,782 (54.3%)
N2 3,436 (44.8%) 1,502 (45.7%)

M_stage 0.368
M1b 4,454 (58.1%) 1,900 (57.8%)
M1a 3,208 (41.9%) 1,384 (42.2%)

Bone_metastasis 0.199
No 7,445 (97.2%) 3,201 (97.4%)
Yes 217 (2.8%) 83 (2.6%)

Brain_metastasis 0.116
No 7,584 (99.0%) 3,259 (99.2%)
Yes 78 (1.0%) 25 (0.8%)

Liver_metastasis 0.275
No 2,153 (28.1%) 941 (28.6%)
Yes 5,509 (71.9%) 2,343 (71.4%)

Lung_metastasis 0.286
No 6,418 (83.8%) 2,765 (84.2%)
Yes 1,244 (16.2%) 519 (15.8%)

Tumor_size 0.439
<2 cm 152 (2.0%) 58 (1.8%)
2–5 cm 3,764 (49.1%) 1,645 (50.1%)
5–10 cm 3,369 (44.0%) 1,431 (43.5%)
>10 cm 377 (4.9%) 150 (4.6%)

Status 0.259
Alive 2,072 (27.0%) 868 (26.5%)
Dead 5,590 (73.0%) 2,416 (73.5%)
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TABLE 2 | Univariate and multivariate analysis of training cohort.

Characteristic Univarite analysis Multivariate analysis

Hazard rate (95%CI) p value Hazard rate (95%CI) p value

Age
<65 1 1
≥65 1.63 (1.55–1.72) <0.001* 1.36 (1.28–1.43) <0.001*

Race
White 1
Black 1.04 (0.97–1.12) 0.311
Other 0.92 (0.84–1.01) 0.076

Sex
Female 1
Male 0.98 (0.93–1.03) 0.358

Primary_site
Left_side_colon 1 1
Right_side_colon 1.54 (1.46–1.63) <0.001* 1.29 (1.22–1.36) <0.001*

Grade
Grade_I 1 1
Grade_II 1.05 (0.91–1.21) 0.523 1.11 (0.97–1.28) 0.13
Grade_III 1.64 (1.42–1.92) <0.001* 1.54 (1.33–1.78) <0.001*
Grade_IV 1.69 (1.42–2.12) <0.001* 1.55 (1.31–1.84) <0.001*

Surgery
Yes 1 1
No/Unknown 1.99 (1.81–2.19) <0.001* 2.52 (2.28–2.84) <0.001*

Radiation
Yes 1
No/Unknown 1.06 (0.93–1.21) 0.4

Chemotherapy
Yes 1 1
No/Unknown 2.91 (2.76–3.08) <0.001* 2.96 (2.79–3.13) <0.001*

Marital_status
Married 1
Unmarried 1.06 (0.99–1.13) 0.081

AJCC_stage
Iva 1
IVb 1.56 (1.48–1.64) <0.001*

T_stage
T1+T2+T3 1 1
T4 1.39 (1.31–1.46) <0.001* 1.34 (1.27–1.42) <0.001*

N_stage
N0+N1 1 1
N2 1.36 (1.29–1.44) <0.001* 1.41 (1.34–1.51) <0.001*

M_stage
M1b 1 1
M1a 1.56 (1.48–1.64) <0.001* 1.38 (1.33–1.46) <0.001*

Bone_metastasis
No 1 1
Yes 1.95 (1.69–2.25) <0.001* 1.27 (1.12–1.48) 0.0015*

Brain_metastasis
No 1 1
Yes 2.04 (1.6–2.59) <0.001* 1.67 (1.31–2.12) <0.001*

Liver_metastasis
No 1 1
Yes 1.09 (1.02–1.15) 0.006* 1.51 (1.42–1.62) <0.001*

Lung_metastasis
No 1 1
Yes 1.29 (1.2–1.38) <0.001* 1.14 (1.06–1.23) <0.001*

Tumor_size
<2 cm 1 1
2–5 cm 1.14 (0.94–1.39) 0.183 1.11 (0.91–1.35) 0.31
5–10 cm 1.33 (1.09–1.63) 0.004* 1.18 (0.97–1.44) 0.1
>10 cm 1.63 (1.3–2.04) <0.001* 1.22 (0.98–1.53) 0.082

Bold values means P value less than 0.05.
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Rstudio software, the DynNom and PASWR packages were used
to compile the multivariable Cox regression results and generate
four files: ui.R, server.R, global.R, and functions.R. All files were
deployed to the shinyapps server, and then a web-based version of
the nomogram was generated.

RESULT

Patient Characteristics
A total of 10,946 patients with mCC were obtained from the
SEER database according to inclusion and exclusion criteria.
7,662 of them were divided into the training cohort, 3,284 were
in the validation group. In the training set, 3,584 (46.8%) were
over 65 years old, 3,911 (51.0%) were male patients, and the
majority were white (75.3%), with the remaining being black or
other. In terms of the validation cohort, 1,684 (51.3%) patients
were male, and 1,577 (48.0%) patients were aged >65 years.
Generally, the primary sites of colon cancer were mainly in the
right-side colon (58.2%). regarding the treatment strategies,
10,196 (93.1%) patients were treated with surgery and 7,544
(68.9%) patients underwent chemotherapy. A total of 5,619
(51.3%) patients had tumors smaller than 5 cm at diagnosis.
Table 1 shows the detailed clinicopathological characteristics
of the patients.

Prognostic Nomogram Construction
We constructed a nomogram using the independent variables
identified in the training set that were associated with OS
(Figure 2). The potential risk factors were listed as follows:
age (<65 years, ≥65 years), primary site (left side colon, right
side colon), Grade (Grade I, Grade II, Grade III, Grade IV),
surgery (yes, or no/unknown), chemotherapy (yes, or no/
unknown), T stage (T1/T2/T3, or T4), N stage (N0/N1, or
N2), M stage (M1a, or M1b), bone metastasis (yes, or no),
brain metastasis (yes, or no), liver metastasis (yes, or no), and
lung metastasis (yes, or no). The nomogram summarizes the
scores determined on the scale for each of these risk factors, and
by summing the scores for single items in the nomogram, the 1-
year, 3-year, and 5-year OS of an individual patient can be
predicted based on the total score shown at the bottom of the
graph. For instance, a 65-year-old (28 points) patient with Grade-
III right-side colon cancer (64 points), with only liver metastasis
(38 points) and T4N1M1a (28 points) who received surgery (0
points) and did not undergo chemotherapy (100 points) gets a
sum-point of 258, corresponding to predicted 1-, 3-, and 5-year
OS of 26.1, 1.04, and 0.07%, respectively (Figure 3). To apply this
model for clinical, we add dynamic nomogram. The results of
univariate and multivariate Cox regression analyses with HR and
95% CI were listed in Table 2 (https://chenyue123.shinyapps.io/
DynNomapp/).

Nomogram Calibration and Validation
By observing the calibration plot both in the training cohort and
the internal validation cohort can be easily determined that there
is a strong agreement between the predicted survival probability
and the actual observed results (Figure 4).

In the training cohort and internal validation cohort, the
C-index values for mCC patients were 0.731 (95% CI
0.725–0.737) and 0.736 (95% CI 0.726–0.746), respectively.
Similar to the C-index, we also plotted the ROC curves and
calculated the corresponding AUC values. As shown in the ROC
plots, the AUC values for each independent prognostic factor
were greater than 0.5. By comparing the predictive power of the
nomogram with all the independent factors, it was found that the
AUC values of the nomogramwere higher than each factor at 1, 3,
and 5 years. The AUC values of the nomogram predicting OS at 1,
3, and 5 years were 0.803, 0.763, and 0.803 in the training cohort
and 0.807, 0.772, and 0.807 in the validation cohort (Figure 5).
This result revealed an excellent accuracy of this predictive model.
In addition, as presented in Figure 6, the decision curves also
indicated better clinical applicability for predicting the overall
survival of mCC patients.

Combining the results of DCA curve, C index, ROC curve and
calibration curve, we found that the prediction model constructed
based on the above-mentioned factors had significant predictive
value for OS of mCC patients with high precision and clinical
applicability.

Survival Analyses
The patients were divided into low-risk group and high-risk
group by calculating the risk scores based on all independent
prognostic factors (median was used as cut-off value). Survival
analysis was performed by Kaplan-Meier plots for all

FIGURE 2 | Forest plot for multivariate Cox regression analysis of mCC
patients in the training cohort.
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independent prognostic factors as well as for the different risk
groups (Figure 7, Supplementary Figures S1, S2). It was
observed that patients in the low-risk group had a significantly
better prognosis than those in the high-risk group (p < .001).

Dynamic Nomogram Construction
To make the constructed nomogram easier to apply in the clinic
and more convenient for physicians and patients, we constructed
an online version of the nomogram in the form of a web tool

FIGURE 3 | Nomogram for predicting 1-,3-, and 5-year overall survival (OS) for mCC; patients in the training cohort.

FIGURE 4 | (A–C) Nomogram calibration plots to predict 1-,3-, and 5-year overall; survival (OS) in the training cohort; (D–F) Nomogram calibration plots to predict
1-,3-, and 5-year overall survival (OS) in the validation cohort.
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(https://chenyue123.shinyapps.io/DynNomapp/). After entering
the site, the patient’s clinical variables are shown on the left side of
the page and can be entered by selecting the options under each
variable. Then, the survival rate of the patients can be calculated.

DISCUSSION

CC is the fifth leading contributor to cancer-related deaths
globally and is cancer that is prone to distant metastases

FIGURE 5 | (A–C) Nomogram ROC curves to predict 1-,3-, and 5-year overall survival; (OS) in the training cohort; (D–F) Nomogram ROC curves to predict 1-,3-,
and 5-year; overall survival (OS) in the validation cohort.

FIGURE 6 | (A–C) DCA analysis predicting 1-,3-, and 5-year OS in the training cohort. (D–F) DCA analysis predicting 1-,3-, and 5-year OS in the validation cohort.
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(Sung et al., 2021). Thus, the prognosis of patients with mCC
remains a challenging issue for physicians. In Ge’s study, they
found thirteen factors associated with colorectal cancer, including
age, gender, metastasis status and so on (Ge et al., 2019). In
contrast to their study, we developed a model for CC patients
only, which is essential to exclude the heterogeneity of colon and
rectal cancers. The prognosis of CC patients with liver metastases
were established by Zhu and Liu to predict patients’ OS at 1, 2,
and 3 years, respectively (Zhu et al., 2020; Liu et al., 2021).
Considering that colon cancer does not only metastasize to the
liver, but also has a high potential to metastasize to the lung,
brain, and bone, a more comprehensive nomogram was
developed for patients with mCC. The TNM staging system
was recognized as the standard method for staging CC
patients (Hari et al., 2013). However, the inherent limitation
for the TNM staging system cannot be avoided, as it only
emphasizes the primary tumor site, regional lymph node
involvement, and distant metastases when assessing patient
prognosis, while other factors such as surgery, chemotherapy,
and tumor size that affect patient prognosis are not taken into
account (Feng et al., 2021; Guevara-Cuellar et al., 2021).
Therefore, to assess the survival of mCC patients more
comprehensively, nomogram was used to integrate different
clinical features to estimate the patient prognosis.

The entire cohort for this study originated from the SEER
database, with 70% of the population used to examine the
relationship between various potentially influential factors
and patient survival outcomes, and the remaining 30% used
to assess the predictive power of the models. The newly
generated nomograms demonstrated that age, primary site,
Grade, surgery, chemotherapy, T stage, N stage, M stage,
bone metastasis, brain metastasis, liver metastasis, and lung
metastasis could be independent risk factors for mCC. From the
perspective of the patient, age and race were investigated to be
the important factors influencing the prognosis of mCC
patients.

From the perspective of the tumor, T stage, N stage, M stage,
brain, lung, bone, and liver metastasis status, tumor primary site
and tumor grade can be viewed as predictive factors. The findings
of this research are consistent with the previous traditional TNM

staging system, which indicate that the prognosis of tumor
patients is closely related to primary tumor site, regional
lymph node involvement, and distant metastases (Hari et al.,
2013). The site of the tumor distant metastasis also matters a lot,
compared to those without tumor metastasis, patients with bone
metastasis, brain metastasis, lung metastasis, and liver metastasis
were at higher risk of death (Chang et al., 2017; Wang et al., 2020;
Nakamura et al., 2021). Additionally, our study showed that
different tumor sites of colon cancer had significantly different
prognoses. The survival prognosis of right side CC is worse than
that of left side CC. Such results are consistent with the study of
Ge et al. (2019). The reasons for this difference were not clear.
However, studies have shown that different sites of colon cancer
have different disease biologies, such as microsatellite instability
and differences in gene expression (Papagiorgis et al., 2012; Sun,
2021). Tumor histological differentiation grade was also an
important factor determining the prognosis of mCC patients.
Compared with Grade-I CC patients, the HR for Grade-II, Grade-
III and Grade-IV CC patients was 1.03 (0.905–1.16), 1.46
(1.28–1.67), 1.53 (1.31–1.78), respectively. Tumor
differentiation grade was based on the degree of interstitial
transformation of tumor tissue, including the degree of
differentiation, arrangement, the number of nuclear divisions
and local infiltration of cancer cells. It can provide a reference
basis for clinical treatment and prognosis estimation. Higher
grade means the higher malignancy and worse prognosis. From
the perspective of the patient’s characteristics, older age was
identified as an independent prognostic factor for mCC
patients. Many previous studies have addressed the association
between age and tumor survival and have concluded that older
adults have lower survival rates after developing tumors (Chen
et al., 2020; Badic et al., 2021; Pilleron et al., 2021). Also, in Kuai’s
study, they constructed a nomogram for liver metastatic CC
patients and found age as one of the most important variables
(Kuai et al., 2021). A predictive model constructed by Pei et al. for
patients with non-metastatic colon cancer also noted the effect of
age on patient survival (Pei et al., 2020). From the perspective of
treatment, we found that patients would benefit from receiving
surgery and chemotherapy. Previous study showed that both
primary tumor resection and metastasectomy increased the 5-

FIGURE 7 | Overall survival (OS) Kaplan-Meier curves for patients in the low- and high-risk groups. (A) training cohort. (B) internal validation cohort.
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year OS of mCC from 20 to 50% (Chua and Morris, 2012). The
introduction of combination chemotherapy regimens such as
bevacizumab and cetuximab have led to a significant
improvement in tumor response after chemotherapy in
patients with mCC (Niitsu et al., 2015).

This cohort study has some unavoidable limitations. First, as
a retrospective study, selection bias might exist in the patient
selection process. Moreover, due to the limited clinical
information for patients in the SEER database, more valuable
clinical factors, such as the specific regimen of radiotherapy,
surgical approach, immunotherapy, and intraoperative
bleeding, were not considered in the analysis. Last, this study
was not externally validated because of the current temporary
lack of experimental conditions. To try to make up for this
shortcoming, we have allocated the study population in a 7:3
ratio, and 30% of the population was used for internal
validation. The results of the internal validation suggest the
robustness of the model. Despite these drawbacks, our study has
some distinct advantages. First, the SEER database stores
information on a large number of CC patients. Therefore, this
study contains a sufficient number of samples to make the study
results more reliable. Second, to our knowledge, this is the first
nomogram to predict the prognosis of mCC patients. Third, this
study validated the model in addition to constructing it, and the
validation results suggest the stability and reliability of the
constructed model. Last but not least, a dynamic nomogram
was developed, which was easier to apply and allowed more
accurate prediction of patients survival in each month.

CONCLUSION

In conclusion, based on the clinical data of mCC patients
extracted from the SEER database, we constructed a clinical

prediction model with high prognosis prediction accuracy to
evaluate the 1-year, 3-year, and 5-year survival of mCC patients.
The nomogram developed in this research and other results will
help guide clinicians to individualize the diagnosis and treatment
for mCC patients.
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