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Factors affecting survival prognosis of advanced gastric cancer and establishment of a

nomogram predictive model
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Abstract: Objective To explore the factors affecting the survival of patients with advanced gastric cancer and establish a
reliable predictive model of the patients' survival outcomes. Methods We retrospectively collected the clinical data from
patients with advanced gastric cancer treated in our department between January, 2015 and December, 2019. Univariate
survival analysis was carried out using Kaplan-Meier method followed by multivariate Cox regression analysis to identify the
factors associated with the survival outcomes of the patients. The R package was used to generate the survival rates, and a
nomogram was established based on the results of multivariate analysis. The calibration curves and C-index were calculated to
determine the predictive and discriminatory power of the model. The performance of the nomogram model for predicting the
survival outcomes of the patients was evaluated using receiver- operating characteristic (ROC) curve analysis and decision
curve analysis (DCA). Results Univariate analysis showed that the number of metastatic sites, the number of treatment lines
received, disease control rate (DCR) and progression-free survival (PFS) time following first-line treatment, and surgical
treatment in first-line treatment were significantly correlated with the survival time of the patients (P<0.05). Multivariate Cox
regression analysis showed that surgical treatment, number of treatment lines, PES time following first-line treatment and
peritoneal metastasis, as independent prognostic factors, were significantly correlated with the patients' survival (P<0.05). The
C-index of the nomogram was 0.785 (95% CI: 0.744-0.826) for overall survival of the patients. The calibration curves showed
that the actual survival rate of the patients was consistent with the predicted survival rate. The time-dependent AUC and DCA
demonstrated that the nomogram had a good performance for predicting the survival outcomes of patients with advanced
gastric cancer. Conclusion Peritoneal metastasis is associated with s shorter overall survival time of patients with advanced
gastric cancer, while a PFS time following first-line treatment of more than 7.0 months and third-line and posterior-line
treatments are related with a longer survival time. Systematic treatment including elective surgery can improve the survival
outcomes of the patients. The nomogram we established provides a reliable prognostic model for evaluating the prognosis of
patients with advanced gastric cancer.
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Tab.1 Clinical characteristics of the patients

Variables Characteristics n %
Male 60 53.6%
Gender
Female 52 46.4%
<65 90 80.4%
Age (year)
>65 22 19.6%
Adenocarcinoma 85 75.9%
Pathological type Signet-ring cell carcinoma 23 20.5%
Unknown 4 3.6%
Staging IV stage 112 100.0%
Poor differentiation 71 63.4%
Middle-low differentiation 18 16.0%
Differentiation degree Middle differentiation 14 12.5%
Middle to well differentiation 2 1.8%
Unknown 7 6.3%
Intestinal type 21 18.7%
Diffused type 38 33.9%
Lauren type Mixed type 20 17.9%
Unknown 33 29.5%
pPMMR 18 16.0%
MSI status dMMR 4 3.6%
Unknown 90 80.4%
Negative 67 59.8%
Her-2 status Positive 24 21.4%
Unknown 21 18.8%
Presence 24 21.4%
Liver metastasis
Absence 88 78.6%
Presence 43 38.4%
Peritoneal metastasis
Absence 69 61.6%
Presence 14 12.5%
Retroperitoneal lymph node metastases
Absence 98 87.5%
<2 87 77.7%
Site of metastasis
>2 25 22.3%
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Tab.2 Univariate analysis of survival of patients with advanced gastric cancer

95%CI
Variables P HR
Lower-bound Upper-bound
Gender (M/F) 0.208 1.327 0.854 2.060
Age (years, <65 vs >65) 0.688 1.114 0.658 1.886
Pathological type
Adenocarcinoma Reference
Signet-ring cell carcinoma 0.765 0.921 0.536 1.582
Unknown 0.272 0.518 0.160 1.672
Differentiation degree
Poor differentiation Reference
Middle-low differentiation 0.940 0.976 0.521 1.830
Middle differentiation 0.479 0.774 0.382 1.571
Middle to well differentiation 0.998 0.998 0.242 4.112
Unknown 0.205 0.550 0.218 1.386
Lauren type
Intestinal type Reference
Diffused type 0.326 1.390 0.721 2.679
Mixed type 0.771 1.119 0.525 2.382
Unknown 0.053 1.936 0.993 3.776
MSI status
pMMR Reference
dMMR 0.214 2272 0.622 8.293
Unknown 0.450 1.293 0.664 2.519
Her-2 status
Negative Reference
Positive 0.210 0.697 0.396 1.225
Unknown 0.258 1.386 0.788 2.438
Liver metastasis (yes vs no) 0.436 1.232 0.729 2.08
Peritoneal metastasis (yes vs no) 0.169 1.365 0.876 2.127
Retroperitoneal lymph node metastases (yes vs no) 0.989 1.004 0.532 1.897
Site of metastasis (<2 vs > 2) 0.031* 0.57 0.342 0.948
First-line efficacy evaluation ORR (yes vs no) 0.473 0.834 0.507 1.37
First-line efficacy evaluation DCR (yes vs no) 0.050% 0.531 0.282 1
Treatment regimens
Only first-line Reference
First- and second-line 0.034* 2.037 1.056 3.926
Third-line or further treatment 0.907 0.965 0.531 1.753
The PFS time of first-line (<7 vs >7 m) 0.000%** 4518 2.697 7.569
First-line surgery (yes vs no) 0.007** 0.386 0.193 0.773

*P<0.05; **P<0.01; ***P<0.001.
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Tab.3 Cox regression analysis of survival of patients with advanced gastric

95%CI
Variables P HR
Lower-bound Upper-bound
First-line surgery (yes vs no) 0.018* 0.18 0.043 0.748
First-line efficacy evaluation DCR (yes vs no) 0.475 0.784 0.402 1.529
Site of metastasis (<2 vs >2) 0.587 0.851 0.476 1.522
Treatment lines
Third-line or further line Reference
First- and second-line 0.019* 2.032 1.124 3.674
Only first-line 0.074 1.962 0.938 4.105
The PFS time of first-line (< 7 vs >7 months) 0.000%*** 5.938 3.052 11.553
Peritoneal metastasis (yes vs no) 0.037* 1.748 1.034 2.954
*P<0.05; **P<0.01; ***P<0.001.
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Fig.1 Anomogram predicting the 1- and 2-year OS of AGC patients.
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