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Abstract
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Background and Aims: Gastric cancer, characterized by high degree of malignancy and early metastasis, often
leads to poor clinical prognosis, and particularly the gastric cancer liver metastasis (GCLM) is the main cause
of death of the patients. However, there are still certain deficiencies in the evaluation methods for the prognosis
of patients with GCLM at present. Therefore, this study was conducted to establish a prognostic evaluation
model with good predictive ability by analyzing the clinicopathologic characteristics and prognostic risk factors
of patients with GCLM based on the SEER database, so as to improve the individualized prognostic evaluation
ability for the patients.

Methods: The clinical data of GCLM patients diagnosed from 2010 to 2015 were extracted from SEER database.
According to the inclusion and exclusion criteria, a total of 2 554 patients were included in the study after strict screening,
and then the patients were randomly assigned to modeling set (1 790 cases) and validation set (764 cases) with a 7:3
ratio. The clinical baseline characteristics of patients in modeling set and the validation set were compared, and the
independent risk factors for the overall survival (OS) and the cancer-specific survival (CSS) of GCLM patients
were screened by Cox equal proportional regression model and Fine-Gray competitive risk model, respectively.
Based on the results of multiple regression analysis of the modeling set Cox and Fine-Gray risk model and AIC
optimization, the nomogram models for predicting the OS and CSS of GCLM patients were constructed. Finally,
the reliability of the predictions obtained from the models were evaluated by C-index, ROC curve and calibration
curve.

Results: There were no significant difference in the baseline characteristic between the patients in modeling set
and validation set. The results of analysis showed that age, chemotherapy, tumor grade, primary lesion resection
and number of primary lesions were independent risk factors for OS, and chemotherapy, tumor grade, primary
lesion resection and number of primary lesions were independent risk factors for CSS in GCLM patients. Based
on the above variables, the nomogram models were constructed and evaluated, respectively. The C-index of
either the nomogram model for predicting OS or for predicting CSS was remarkably higher than that of AJCC-
TNM staging system (modeling set: 0.706 vs. 0.560 and 0.670 vs. 0.554; validation set: 0.769 vs. 0.534 and 0.744
vs. 0.518). Moreover, the ROC curve analysis showed that both prediction models had a relatively high accuracy.
Finally, the calibration curve analysis showed that both nomogram models predicted OS or CSS had a good
consistency with the actual observed values.

Conclusion: The constructed nomogram models based on SEER database have relatively high accuracy in
predicting the OS and CSS in GCLM patients, which may help the clinicians to develop individualized treatment
strategies for GCLM patients.

Stomach Neoplasms; Neoplasm Metastasis; Prognosis; SEER Program
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The case selection process
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Table 1 The basic characteristics of GCLM patients in modeling set and validation set
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Table 2 Univariate and multivariate analysis of factors for OS in patients with GCLM
Ak HHEZE ZHE Ak HRHZE ZHE »
B R
HR (95% CI ) HR (95% CI ) HR (95% CI ) HR (95% CI)
A (%) [l A
<60 : <001 ! oor || L ! - - -
= 60 130 (1.17~145) 1.15 (1.03~1.28) e 103 (0.88~1.19) 0.69 — —
5 TR 1.01 (088~1.15) 093 — —
kg 1 o — — ||REMTFAR
5 1.00 (090~1.12) = = D 1 1
GRS £ 057 (047-068) *%! 043 (034-054) !
FA 1 — — — | EBAETFAR
LN 097 (0.84~1.12)  0.65 — — % 1 1
WARHFA 106 (091~123) 048 — — 2 0.66 (0.51~0.85) 0O 186 (0.65~1.13) 028
FEMENERZEA 133 (0.79~221) 028 — — |REMIEEE (4)
iz 1 1 1
I 1 — 1 — 2 0.62 (045~0.84 ) <001 571 (0.52~097 ) 003
I 147 (1.09~197) 001 165 (123~222) <001 | #Hikmgs% Al (#)
il 185 (138~247) <001 2.8 (1.63~293) <001 || <15 1 1
I\ 169 (1.08~264) 002 236 (150~3.72) <001 || =15 0.53 (0.38~0.73 ) <001 176 (052~1.12) 017
T 4344 TP IE L
T, 1 — 1 — | N 1 1
T, 073 (055~097) 004 083 (062~1.12) 023 2 0.35 (0.32~0.39) 0O 159 (026~032) <001
T, 0.79 (0.67~094) <001 098 (0.83~1.17) 0.84 ||IFIHN
T, 1.03 (0.89~121) 067 114 (097~133) 0.12 1 | R 1 030 — —
Tx 109 (096~124) 016 1.06(093~121) 036 = 094 (0.83~1.06) — —
N 4344 TS HRRAS
N, 1 — — — C U 1 — 1 —
N, 1.00 (0.89~1.12) 095 — — HE /AR 108 (095~123) 024 1.12 (098~128) 0.09
N, 086 (0.69~1.07) 0.7 — — B /32 124 (1.09~140) <001 099 (087~1.12) 0.85
N, 0.80 (0.63~1.02) 007 — — | |PRIIEA
Nx 146 (125~169) <001 — = & 1 025 — —
& 1.13 (092~138) — —

O MR o F B FAEPH

http://www.zpwz.net



4100 AN, % 2T SEER Bdk BB AT B TS HR 47 5 TUS A 1217

2 EETEXN GCLM BE OS M imAEfF i &L
Figure 2  Survival curve analysis of influences of the main variables on the OS of GCLM patients
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Table 3 Multivariate analysis of factors for CSS in patients with GCLM
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3 FELTEN GCLM BE CSS WHMAEFHENN (1 RARTAZMESE, 2 XRFAETAHMBEESE )

Figure 3  Survival curve analysis of influences of the main variables on the CSS of GCLM patients (1 standing for death caused by the

tumor, 2 standing for death caused by other reasons)
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Figure 4 The proportional hazard model forest map of OS and CSS in GCLM patients A: OS; B: CSS
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Figure S Nomogram prediction model for prognosis of GCLM patients
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Table4 The C-indexes of nomogram evaluation models and AJCC-TNM evaluation system
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Figure 6 ROC curves for evaluating the reliability of the prediction models A: OS; B: CSS
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Figure 7 The calibration curves of nomogram prediction model of 1-year survival for OS and CSS in GCLM patients in modeling set and
validation set (the horizontal axis showing the predicted survival rates by the nomogram prediction model, and the vertical axis
showing the actual survival rates obtained by Kaplan-Meier method) A: OS; B: CSS
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