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ABSTRACT

Introduction: Accurate and interpretable prediction of survival duration in patients with
gastric cancer can significantly enhance clinical decision-making and treatment planning.
This study presents a hybrid model based on Support Vector Regression (SVR) and the LIME
algorithm to predict the survival time of patients with gastric cancer.

Methods: This retrospective study included data from 384 patients diagnosed with gastric
cancer over a 20-year period. To predict survival time, a Support Vector Regression (SVR)
model with an RBF kernel was applied. SVR was selected because of its strong capability to
model complex nonlinear relationships in continuous data. To enhance the interpretability of
the results, the LIME algorithm was used to analyze the influence of individual variables. The
model performance was evaluated using the C-Index, mean absolute error (MAE), and mean
squared error (MSE).

Results: The SVR model achieved a C-Index of 0.87, MAE of 45.3 days, and MSE of 56.7.
LIME analysis showed that while addiction, family history of gastric cancer, and cause of
death had negative effects on survival prediction, factors such as combination therapy, adeno-
carcinoma histology, education level, and age at diagnosis had a substantial beneficial impact.

Discussion: A dependable and understandable model for forecasting survival time in pa-
tients with stomach cancer was developed using the combination of SVR and LIME. The
model’s interpretability makes it appropriate for clinical settings, where decision-making pro-
cedures require transparency and trust.
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Introduction:

astric cancer remains one of the

most lethal malignancies world-

wide, with a high mortality rate, par-
ticularly due to late diagnosis and limited treatment
options. Accurate prediction of survival duration in
patients with gastric cancer is crucial for individu-
alized treatment planning, resource allocation, and
improving patient outcomes. Traditional statistical
models, such as the Cox Proportional Hazards mod-
el and Kaplan-Meier estimators, have been widely
used in survival analyses. However, these models
often struggle with the complex nonlinear relation-
ships that are characteristic of real-world clinical
data. In recent years, machine learning approaches
have emerged as powerful tools for modeling these
complexities. Despite their predictive power, many
machine learning models are criticized for their
‘black box ° nature, which limits their acceptance
in clinical decision-making owing to their lack
of interpretability. To overcome this barrier, the
present study introduces an explainable artificial
intelligence (XAI) approach that combines Sup-
port Vector Regression (SVR) with the Local In-
terpretable Model-Agnostic Explanations (LIME)
technique. The proposed model aims to improve
predictive accuracy and provide transparent, un-
derstandable outputs that can support clinicians in
making informed decisions. This study leveraged
a 20-year retrospective dataset of patients with
gastric cancer to validate the performance of the
proposed model and explore the influence of key
clinical, demographic, and pathological variables
on survival duration.

Methods:

This retrospective study analyzed the clinical
data of 384 patients diagnosed with gastric cancer
over 20 years. The primary objective was to devel-
op a predictive model for survival duration using
Support Vector Regression (SVR) with a radial ba-
sis function (RBF) kernel[6]. The dataset included
14 independent variables covering demographic
information, comorbidities, treatment modalities,
pathological types, and family history. Survival
duration, the target variable, was calculated from
the date of diagnosis to the date of death and ex-
pressed in days. Censored data (i.e., patients with
unknown survival outcomes) were excluded from
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the analyses. The dataset was split into training
(70%) and testing (30%) sets for the model. The
hyperparameters of the SVR model were tuned us-
ing cross-validation. To enhance the interpretabil-
ity of the SVR predictions, the Local Interpretable
Model-Agnostic Explanations (LIME) algorithm
was applied. LIME generates local, human-inter-
pretable explanations for the model’s predictions
by approximating the complex SVR model with
simpler surrogate models in the vicinity of each
prediction. Model performance was assessed us-
ing standard metrics: Concordance Index (C-In-
dex), Mean Absolute Error (MAE), Mean Squared
Error (MSE), and Median Survival Time (MST).
Comparisons were also made with traditional sta-
tistical models (Cox and Kaplan-Meier) and other
machine learning models (K-Nearest Neighbors,
Artificial Neural Networks, and Random Forests).

Results:

The SVR model demonstrated strong predictive
performance, with a C-Index of 0.87, indicating
high concordance between predicted and actual
survival rankings. Mean Absolute Error (MAE)
was 45.3 days and Mean Squared Error (MSE) was
56.7, suggesting low prediction error. The model-
predicted Median Survival Time (MST) was 342
days.

Table 1. Performance Metrics of the SVR Model

C-Index MAE (days) MSE (days) MST (days)

0.87 45.3 56.7 342

LIME analysis revealed the most influential
variables affecting survival predictions. The posi-
tive predictors included combination therapy, ad-
enocarcinoma pathology, and younger age at diag-
nosis. The negative predictors included addiction
and a family history of gastric cancer. Figure One
shows the relative impact of the variables derived
from the LIME analysis

The rules extracted from LIME provided clini-
cally interpretable insights. For example, patients
aged < 65 years who received combination therapy
had a 30% longer predicted survival than those
who received only chemotherapy.
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Figure 1. Variable Impact on

Conclusion:

This study introduced a hybrid machine learn-
ing approach that combines the predictive power
of Support Vector Regression with the interpret-
ability of LIME to forecast survival duration in
patients with gastric cancer. The SVR-LIME mod-
el outperformed both traditional survival analysis
techniques and several machine learning models in
terms of accuracy and reliability. Importantly, the
model provided interpretable outputs that could
be understood and trusted by clinicians. The abil-
ity to extract simple decision rules from complex
data enhances the model’s usability in real-world
clinical settings, offering personalized risk assess-
ments and supporting tailored treatment strategies.
Key findings, such as the importance of combina-

Survival Prediction

tion therapy and early diagnosis, reinforce existing
clinical knowledge, while the quantitative impact
of sociodemographic and behavioral factors (e.g.,
education and addiction) offers new perspectives
for holistic cancer care. Despite the promising re-
sults, this study has some limitations, including the
single-center nature of the dataset and the relative-
ly small sample size. Future research should aim
for external validation across multicenter datasets
and potentially integrate genomic or imaging data
to further improve model performance. Overall,
this study underscores the value of XAl in bridging
the gap between data-driven predictions and clin-
ical applicability, paving the way for more trans-
parent and patient-centered healthcare innovations.
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