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ABSTRACT

This retrospective study aimed to analyze the clinical characteristics, treatment outcomes, and prognostic factors of Hepatocellular Carcinoma (HCC)
patients. Data from 350 HCC patients admitted to our medical center between January 2021 and December 2023 were retrospectively reviewed. Patient
demographics, tumor characteristics, treatment modalities, and survival data were collected and analyzed. The results showed that surgical resection
significantly improved overall survival (OS) compared to non-surgical treatments (median OS: 32 months vs. 15 months, p < 0.001). Multivariate analysis
identified tumor size >5 cm (HR = 2.31, 95% CI: 1.56 - 3.42, p < 0.001), microvascular invasion (HR = 1.89, 95% CI: 1.21 - 2.96, p = 0.005), and Child-Pugh
class B/C (HR = 1.78, 95% CI: 1.12 - 2.83, p = 0.017) as independent risk factors for poor prognosis. These findings provide valuable insights for clinical
decision-making and personalized treatment strategies in HCC management.
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Introduction

Hepatocellular Carcinoma (HCC) is one of the most common
and aggressive malignancies worldwide, ranking as the fourth
leading cause of cancer-related deaths [1]. Despite significant
advancements in diagnostic and therapeutic approaches in recent
years, the prognosis of HCC patients remains poor, especially for
those with advanced-stage disease [2]. Understanding the clinical
characteristics, treatment outcomes, and prognostic factors is
crucial for optimizing treatment strategies and improving patient
survival.

Previous studies have reported various factors associated with
HCC prognosis, such as tumor size, number of tumors, tumor
differentiation, and liver function [3, 4]. However, the impact
of different treatment modalities on survival and the interplay
between multiple prognostic factors in real-world clinical practice
still need further exploration. This retrospective study aimed to
comprehensively analyze the clinical data of HCC patients to
identify key factors influencing prognosis and treatment outcomes,
providing evidence-based guidance for clinical decision-making.

Materials and Methods

Patient Selection

A total of 350 HCC patients who were admitted to our medical
center between January 2021 and December 2023 were included
in this retrospective study. The diagnosis of HCC was confirmed
by histopathology or a combination of imaging techniques (such as
contrast-enhanced computed tomography or magnetic resonance

imaging) and serum alpha-fetoprotein (AFP) levels according
to the American Association for the Study of Liver Diseases
(AASLD) guidelines [5]. Patients with incomplete clinical data or
those who did not receive any anti-cancer treatment were excluded.

Data Collection

Clinical data, including patient demographics (age, sex),
underlying liver diseases (hepatitis B virus (HBV) infection,
hepatitis C virus (HCV) infection, alcoholic liver disease, etc.),
tumor characteristics (tumor size, number of tumors, tumor
location, microvascular invasion, tumor differentiation), Child-
Pugh classification, treatment modalities (surgical resection,
liver transplantation, transarterial chemoembolization (TACE),
systemic therapy), and survival data (overall survival (OS) and
progression-free survival (PFS)), were retrospectively collected
from the hospital electronic medical records. OS was defined as
the time from the date of diagnosis to the date of death or the last
follow-up. PFS was defined as the time from the start of treatment
to the date of disease progression or death.

Statistical Analysis

Continuous variables were presented as mean + standard deviation
(SD) or median (interquartile range (IQR)) according to their
distribution, and categorical variables were presented as numbers
and percentages. Differences between groups were compared using
the t-test or Mann-Whitney U test for continuous variables and
the chi-square test or Fisher’s exact test for categorical variables.
Survival analysis was performed using the Kaplan-Meier method,
and the log-rank test was used to compare survival curves between
groups. Cox proportional hazards regression models were used
for univariate and multivariate analyses to identify independent
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prognostic factors. Variables with p < 0.05 in univariate analysis were included in the multivariate model. All statistical analyses
were performed using SPSS software (version 26.0; IBM Corp., Armonk, NY, USA), and a two-sided p < 0.05 was considered
statistically significant.

Results

Patient Characteristics

Among the 350 HCC patients, 265 (75.7%) were male, and the median age was 62 years (IQR: 55 - 68 years). HBV infection was the
most common underlying liver disease, accounting for 68.6% (240/350) of the patients, followed by HCV infection (12.3%, 43/350)
and alcoholic liver disease (8.9%, 31/350). The majority of patients (62.3%, 218/350) had a single tumor, and the median tumor size
was 4.5 cm (IQR: 3.0 - 6.0 cm). Microvascular invasion was detected in 38.9% (136/350) of the patients, and 56.0% (196/350) of
the tumors were poorly differentiated. The detailed patient characteristics are summarized in Table 1.

Characteristics Category N Percentage (%)
Sex Male 265 75.7
Female 85 243
Age (years) Median (IQR) 62 (55 -68) -
Underlying Liver Disease HBYV Infection 240 68.6
HCYV Infection 43 12.3
Alcoholic Liver Disease 31 8.9
Others 36 10.3
Tumor Number Single 218 62.3
Multiple 132 37.7
Tumor Size <5cm 204 58.3
>5cm 146 41.7
Microvascular Invasion Positive 136 38.9
Negative 214 61.1
Tumor Differentiation Well/Moderately Differentiated 154 44.0
Poorly Differentiated 196 56.0
Child-Pugh Classification A 120 343
B/C 120 343

Treatment Modalities and Survival Outcomes

A total of 120 patients (34.3%) received surgical resection, 35 patients (10.0%) underwent liver transplantation, 105 patients (30.0%)
received TACE, and 90 patients (25.7%) received systemic therapy (including tyrosine kinase inhibitors and immune checkpoint
inhibitors). The median OS for the entire cohort was 22 months (95% CI: 18 - 26 months). Patients who underwent surgical resection
had a significantly longer median OS (32 months, 95% CI: 26 - 38 months) compared to those who received non-surgical treatments
(15 months, 95% CI: 12 - 18 months, p < 0.001) (Figure 1). Similarly, patients with liver transplantation also showed favorable
survival outcomes, with a median OS not reached during the follow-up period. The survival outcomes of different treatment modalities
are presented in Table 2.

Treatment Modality N Median OS (months) 1-year OS (%) 3-year OS (%)
Surgical Resection 120 32 82.5 55.0
Liver Transplantation 35 NR 91.4 74.3
TACE 105 18 65.7 30.5
Systemic Therapy 90 12 533 18.9

Prognostic Factors Analysis

Univariate Cox regression analysis showed that tumor size >5 cm, multiple tumors, microvascular invasion, poorly differentiated
tumors, Child-Pugh class B/C, and non-surgical treatment were significantly associated with poor OS (all p <0.05). After multivariate
Cox regression analysis, tumor size >5 cm (HR = 2.31, 95% CI: 1.56 - 3.42, p < 0.001), microvascular invasion (HR = 1.89, 95%
CI: 1.21 - 2.96, p = 0.005), and Child-Pugh class B/C (HR = 1.78, 95% CI: 1.12 - 2.83, p = 0.017) were identified as independent
risk factors for poor prognosis. The results of the univariate and multivariate analyses are shown in Table 3.
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Variable Univariate Analysis Multivariate Analysis

HR (95% CI) HR (95% CI) V4
Tumor Size > 5 cm 2.89(1.98 -4.21) <0.001 2.31(1.56-3.42) <0.001
Multiple Tumors 1.65(1.12-2.43) 0.012 1.32(0.89 - 1.96) 0.163
Microvascular Invasion 2.25(1.52 - 3.33) <0.001 1.89 (1.21 - 2.96) 0.005
Poorly Differentiated 1.78 (1.21 - 2.61) 0.003 1.25(0.82-1.91) 0.301
Tumor
Child-Pugh Class B/C 2.14 (1.45 -3.15) <0.001 1.78 (1.12 - 2.83) 0.017
Non-Surgical Treatment 2.67 (1.82-3.91) <0.001 1.56 (0.98 - 2.49) 0.061

Discussion

In this retrospective analysis of 350 HCC patients, we
systematically evaluated the clinical characteristics, treatment
outcomes, and prognostic factors. Our results demonstrated that
surgical resection was associated with significantly better survival
outcomes compared to non-surgical treatments, highlighting
the importance of radical resection in HCC management when
feasible. This finding is consistent with previous studies, which
have shown that curative-intent surgical resection can achieve
long-term survival for selected HCC patients [6, 7].

Regarding prognostic factors, our multivariate analysis identified
tumor size >5 cm, microvascular invasion, and Child-Pugh class
B/C as independent predictors of poor prognosis. Tumor size is
a well-recognized prognostic factor in HCC, as larger tumors are
more likely to invade surrounding tissues and have a higher risk
of metastasis [8]. Microvascular invasion is an important indicator
of tumor aggressiveness, reflecting the early spread of cancer cells
into the bloodstream and increasing the risk of recurrence and
distant metastasis [9]. Additionally, poor liver function, indicated
by Child-Pugh class B/C, not only limits the choice of treatment
modalities but also affects the patient’s tolerance to treatment and
overall prognosis [10].

Notably, while non-surgical treatments such as TACE and systemic
therapy play important roles in the treatment of unresectable or
advanced HCC, our study showed that they were associated with
relatively poor survival outcomes compared to surgical resection.
However, it should be emphasized that the selection of treatment
modalities depends on multiple factors, including tumor stage,
liver function, and patient comorbidities. For patients who are not
suitable for surgical resection, individualized treatment strategies
combining local and systemic therapies may still improve survival
and quality of life [11, 12].

This study has several limitations. First, as a single-center
retrospective study, selection bias may exist, and the results
may not be fully generalizable to other populations. Second, the
relatively short follow-up period may lead to an underestimation
of long-term survival outcomes. Third, the treatment decisions in
this study were made based on the clinical judgment of physicians
at that time, and the treatment protocols may not be consistent with
the latest guidelines. Future large-scale, multicenter, prospective
studies are needed to further validate our findings and explore
more effective treatment strategies for HCC patients.

Conclusion

In conclusion, this retrospective analysis provides valuable insights
into the clinical characteristics, treatment outcomes, and prognostic
factors of HCC patients. Surgical resection was associated with
improved survival, and tumor size >5 cm, microvascular invasion,
and Child-Pugh class B/C were identified as independent risk

factors for poor prognosis. These findings can help clinicians
make more informed treatment decisions and develop personalized
treatment strategies to improve the prognosis of HCC patients.
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