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Article Info ABSTRACT

Article history: Background: There is a continuous demand for an integrated survival analysis that
takes into account clinical biomarkers and socio-demographic factors in
Hepatocellular carcinoma (HCC) patients from Southeast Asia. This study figured
out the mortality predictors that were independent of HCC patients at a major
tertiary referral center in Indonesia.
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Methods: This retrospective cohort study looked into 123 HCC patients who were
Keyword: admitted to Dr. M. Djamil General Hospital, Padang (2018-2023). These patients
were selected by simple random sampling. Survival analysis was conducted using

Hepatocellular carcinoma . oo .
Kaplan-Meier curves, log-rank tests, and multivariate Cox regression.

Mortality

Survival Results: Median survival was 284 days with mortality at 24.4%. Univariate analysis
showed that albumin <3.5 g/dL (HR=7.67, p=0.045), AFP 220 ng/mL (HR=2.16,
p=0.044), age =59 years (HR=2.38, p=0.018), and obesity (HR=3.43, p=0.013) were
significantly associated factors. Multivariate Cox regression indicated that AFP level
was the leading factor (adjusted HR=3.94, 95%Cl: 1.67-9.33, p=0.002), followed by
age 259 years (adjusted HR=3.52, p=0.002) and education (adjusted HR=0.36,
p=0.014).

Conclusions: AFP level, old age, and education were the independent factors of
HCC deaths in Central Sumatra. Besides, the conjunction of clinical and socio-
demographic factors may be utilized for prognostic risk stratification to pinpoint
the most at-risk groups and hence direct the targeted interventions that are most
compatible with resource-limited settings predominately HBV-related HCC.
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Introduction

Hepatocellular carcinoma (HCC) is still a significant global health problem and, as such, it is ranked as the sixth
most frequently diagnosed cancer and the third major cause of cancer-related deaths globally (Sung et al., 2021).
GLOBOCAN reported liver cancer to be the source of nearly 906,000 new cases and 830,000 deaths in 2020, and the
forecasts point to a 56.4% increase in new cases and a 55.7% increase in death rates by 2040 (Global Cancer
Observatory, 2024; Rumgay et al., 2022). HCC is the fourth most common cancer in Indonesia. It is estimated that
there were 21,392 new cases (5.4% of the total cancer burden) and 20,920 deaths in 2020 (Global Cancer
Observatory, 2022). The case fatality rate, which is the ratio of deaths to new cases, is very high and thus Llovet et
al. (2021) point out that it not only reflects the severe nature of HCC but also underlines the urgent necessity of
enhancing prognostic stratification as a means of guiding clinical decision-making.

In hepatocellular carcinoma prognostication recent advances have led to identification of several clinical
biomarkers that can be used as independent survival predictors, among which alpha-fetoprotein (AFP) and albumin
levels are the most powerful indicators. A number of studies have reported elevated AFP levels (220 ng/mL) to be
correlated with increased tumor burden, greater incidence of vascular invasion, and shorter survival in various
cohorts(Hao et al., 2021; Tangkijvanich et al., 2022). The research that involved multiple centers by Hao et al. (2021)
found out that patients who had AFP 220 ng/mL were more than twice as likely to die (HR=2.015, 95%Cl: 1.45-2.80,
p<0.001) as those with lower levels, thus pointing to the dual role of AFP as a diagnostic and prognostic marker. Also,
albumin shortage (<3.5 g/dL) has been identified as a sign of hepatic functional reserve and systemic inflammation.
Carr and Guerra (2023) found that HCC patients with albumin <3.5 g/dL had significantly shorter survival (HR=2.28,
95%Cl: 1.65-3.15, p<0.001) and this was attributed to the vicious cycle of liver dysfunction, malnutrition, and cancer
progression (Johnson et al., 2019). However, the extent to which clinical biomarkers and patient-level characteristics
contribute to the condition in medical facilities with limited resources is still not clear.

In addition to clinical biomarkers, there is emerging research that sociodemographic factors significantly
influence HCC survival patterns though studies show differences from one population to another (Petrick et al.,
2020). Age has been counted among non-modifiable risk factors and old age (260 years) has been linked with shorter
survival most probably due to lesser physiological reserve, more comorbidities, and poor tolerance to the heavy
therapies (Chen et al., 2022; Liang et al., 2021). Chen et al. (2022) through a population-based study, showed that
people aged =59 years had a 1.415 times higher death risk than the younger ones which indicates that prognostic
heterogeneity depends on age. Similarly, the matter of obesity has been raised in the same terms as a modifiable
risk factor whereby metabolic syndrome-related HCC has been shown to have different biological and clinical
features (Younossi et al., 2023). Zhou et al. (2023) found obesity to be a factor that increased the risk of HCC by 1.62
times in the Multiethnic Cohort and this was explained as a result of the development of NAFLD and chronic systemic
inflammation. Nevertheless, survival after diagnosis of obesity remains a source of debate with the cause of
contradictory studies results in etiology and treatment modality (Singal et al., 2022). Socioeconomic factors such as
marital status and educational attainment have also been suggested to be the causes of survival gaps and this is
presumed to be due to differences in the access to care, adherence to the treatment, and psychosocial support (Lee
et al., 2020; Zheng et al., 2021). On the other hand, most of these research works are done in wealthy Western or
East Asian countries and hence their results cannot be applied to Southeast Asian where the healthcare system,
disease, and patient demographics are different.

In spite of the increasing number of publications concerning the HCC prognostic factors, a lot of vital questions
about Southeast Asian populations remain unanswered. The majority of survival studies have been performed in
countries with good healthcare systems (United States, Europe, Japan, South Korea) where there are programs for
early detection, multidisciplinary tumor boards, and easy access to curative treatments (resection, transplantation,
ablation). On the contrary, patients in Indonesia mostly come at the stage of the disease when it is already advanced
because of the lack of surveillance infrastructure and late diagnosis, thus very different from the prognostic
landscape (Bachtiar et al., 2022). Moreover, the main cause of HCC in Indonesia is hepatitis B virus (HBV), whereas
the trend in the West is toward the rise of NAFLD-associated HCC (Huang et al., 2022). This difference in etiology
may lead to the change of the relative importance of the clinical and sociodemographic prognostic factors and yet
we know very little from Indonesia about it. The regions of Central Sumatra, in particular, have been experiencing a
significant increase in the number of HCC cases with Dr. M. Djamil General Hospital, the main referral center,
reporting growth from 79 cases in 2018 to 134 in 2023 (RSUP Dr. M. Djamil Report Team, 2023). Such a rise of 70%
in five years calls for a survival determinants study that would not only shed light on this issue but also help local
prevention and treatment strategies. Finally, while individual studies have investigated clinical biomarkers or
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sociodemographic factors separately, there is no comprehensive analysis that combines both domains in a single
Indonesian cohort.

To bridge these gaps, this work offers the first in-depth survival study of HCC patients in Central Sumatra. It
looks at the independent as well as the combined impact of clinical biomarkers and sociodemographic attributes on
the risk of mortality. This retrospective cohort study is mainly concerned with: (1) establishing HCC patients' median
survival time and survival probability in a major tertiary referral hospital in Padang; (2) exploring the link between
clinical factors (albumin level, AFP level, comorbidities) and survival outcomes; (3) determining the effect of
sociodemographic characteristics (age, sex, obesity status, marital status, education level) on HCC prognosis; and (4)
using multivariate Cox regression analysis to find out the most dominant independent predictors of mortality. This
project, by merging clinical and sociodemographic aspects within a single analytical framework, intends to create a
detailed prognostic profile for the Central Sumatran population thereby aiding risk stratification, treatment
delegation, and healthcare resource allocation in resource-limited settings. In addition, these outcomes may be
instrumental in developing the regionally tailored prognostic models which take into account the unique
epidemiological and healthcare scenarios of Southeast Asia.

Method

Study Design and Setting: The retrospective cohort study of patients with hepatocellular carcinoma was held
at Dr. M. Djamil General Hospital RSUP Dr. M. Djamil, 1000-bed tertiary referral center, and a teaching hospital in
Padang City, West Sumatra Province, Indonesia. As the major referral hospital for Central Sumatra, RSUP Dr. M.
Djamil had served a catchment population of approximately 5.5 million across eight provinces and provided
comprehensive oncology services, including medical oncology, radiation therapy, and multidisciplinary cancer care.
The study made use of medical records of inpatients from January 1, 2018, to December 31, 2023, with follow-up
data collected until June 30, 2024, thus allowing for a minimum follow-up period of six months for all the patients
involved in the study.

Study Population and Eligibility Criteria: A patient was considered eligible for inclusion in the study if he/she
was 18 years of age or older at the time of hepatocellular carcinoma diagnosis and had a confirmed diagnosis of
hepatocellular carcinoma which was based on at least one of the following evidence: biopsy or surgical specimen
histopathology; imaging conforming to AASLD criteria that comprise arterial phase hyperenhancement and portal
venous or delayed phase washout on dynamic contrast-enhanced computed tomography (CT) or magnetic
resonance imaging (MRI) with lesion size greater than 1 cm ; or AFP level combined with imaging results in cirrhosis
AFP > 200 ng/mL (Singal et al., 2023). Moreover, the inclusion criteria further required that the patients had primary
hepatocellular carcinoma rather than metastatic disease from other organs, were admitted as inpatients at RSUP
Dr. M. Djamil during the study period, and had complete medical records including baseline demographic data,
clinical characteristics, laboratory results, and outcome information.

Exclusion criteria for patients were secondary malignancies of the liver or metastatic cancer of the liver from
extrahepatic primary sites, mixed hepatocellular-cholangiocarcinoma or pure cholangiocarcinoma, incomplete
baseline data making survival analysis impossible such as missing date of diagnosis, outcome status, or follow-up
data, prior hepatocellular carcinoma diagnosis or treatment before the study period to permit only incident cases
analysis, and unfollowed patients within 30 days of diagnosis without a documented outcome.

Sample Size Determination: The sample size was determined by a formula for survival analysis in Cox
regression models introduced by Schoenfeld (1983). The calculation considerations were: two-sided significance
level 0.05, power 80%, proportion of exposed and unexposed groups 0.5 each, expected hazard ratio 2.0 based on
previous literature and event rate 30%. According to these points there was a need for a minimum of 110 patients.
Taking into consideration about 10% of possible missing data, the minimum number of patients to be recruited was
120 so as to have enough statistical power for the planned analyses.

Sampling Procedure: Simple random sampling method was used to select eligible patients from the sampling
frame. The sampling process started with the identification of medical records of patients with ICD-10 codes C22.0,
which stands for liver cell carcinoma, and C22.9 representing malignant neoplasm of the liver unspecified from 2018
to 2023 in the hospital electronic database. As a result, there were 431 potential cases at the initial stage. Next,
these medical records were screened for eligibility based on the inclusion and exclusion criteria, thus 187 patients
met the criteria. Each eligible medical record was given a unique ID number, and a computer-generated random
number sequence using R software version 4.3.1 was applied to randomly select 123 patients for the final study
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cohort. After that, the selected medical records were brought from the medical records department and thoroughly
examined for data collection.

There were 244 patients who were left out for several reasons during the selection process. The reasons
behind the 244 patients' exclusion were that 52 of them had secondary malignancy, 31 had cholangiocarcinoma, 89
had incomplete medical records, 28 had previous HCC diagnosis or treatment, and 44 patients were lost to follow-
up within 30 days of diagnosis. The study's final population included 123 patients, 93 of whom were censored
(75.6%) while 30 patients died (24.4%) during the observation period. The detailed study flowchart which is in line
with STROBE guidelines was prepared to explain the patient selection process and exclude the reasons at each stage.

Statistical Analysis Methods: All statistical analyses in this research were performed using SPSS version 26.0
from IBM Corporation, Armonk, New York, USA, and R software version 4.3.1 from the R Foundation for Statistical
Computing, Vienna, Austria. For hypothesis testing, a two-sided p-value less than 0.05 was considered statistically
significant. Descriptive statistics were implemented to the whole set of study variables Continuous variables were
presented as mean + standard deviation if they were normally distributed or median with interquartile range in case
distributions were skewed. Normality was checked by the Shapiro-Wilk test. Categorical variables were expressed in
numbers and percentages. The main survival measures such as median survival time along with 95% confidence
intervals and survival rates at 6 months, 1 year, 2 years, and 3 years were determined for the total cohort.

Sample Size Adequacy Assessment: Post-hoc power analysis was done basing on the first 24.4% event rate
and the last sample size of 123 patients. With 30 events recorded, the research reached a statistical power of 82%
to demonstrate a hazard ratio of 2.0 or higher for binary predictor variables with a 50% prevalence using a two-sided
significance level of 0.05. The present estimation of power confirmed that the study was suitably powered to conduct
the primary analyses that examined the association between predictor variables and overall survival.

Ethical Considerations: This study received ethical approval from the Research Ethics Committee of Dr. M.
Djamil General Hospital, Padang, under approval number DP.04.03/D.XVI.X1/222/2024. The research was carried out
in obedience to the principles laid down in the Declaration of Helsinki and Indonesian national research ethics
guidelines. Because this is a retrospective study using secondary data that have been de-identified and extracted
from medical records, the ethics committee waived the requirement for informed consent. Patient confidentiality
was respected at all stages of the study. Data were completely anonymized prior to analysis, and no individual
patient identifiers were included in the research database or any publications resulting from this work. Only
authorized medical records staff and research team members who all signed confidentiality agreements had access
to identifiable patient information during the data collection phase.

Results and Discussions

Hepatocellular carcinoma (HCC) is one of the primary types of liver cancer with the highest mortality rate
among all cancers in Indonesia. Based on a study conducted on patients with HCC during 2018-2019, it was found
that 75.5% of patients were censored, while 24.4% experienced events. In addition, the average survival time of HCC
patients was 284 days, with the longest survival reaching 619 days and the shortest occurring on the second day, as
shown in Figure 1.
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Figure 1. Kaplan—Meier Survival Curve of Hepatocellular Carcinoma Patients at Dr. M. Djamil General
Hospital, Padang, 2018-2023.

In the present study, 93 patients (75.8%) were censored, while 30 patients (24.4%) experienced events. Based
on patient characteristics, the frequency distribution of HCC patient survival at Dr. M. Djamil Central General Hospital
Padang during 2018-2023 showed that most patients had low albumin levels (<3.5 g/dL; 81.3%) compared to those
with normal albumin levels (3.5-5.0 g/dL), normal AFP levels (<20 ng/mL; 56.3%) compared to high AFP levels (>20
ng/mL), were aged <59 years (66.7%), male (86.2%), non-obese (94.3%), had comorbidities (56.9%), were married

(87.8%), and had a low education level (53.7%), as presented in Table

1.

Table 1. Frequency Distribution of Hepatocellular Carcinoma Patients at Dr. M. Djamil General Hospital,

Padang, 2018-2023

Characteristics Frequency %
Patient Outcome Status
Cencored 93 75,6
Event 30 24.4
Albumin Level
Normal (3,5-5,0 g/dL) 23 18,7
Low (<3,5 g/dL) 100 81,3
AFP Level
Normal (<20 ng/ml) 70 56,9
High (>20 ng/ml) 53 43,1
Age
< 59 tahun 82 66,7
> 59 tahun 41 33,3
Gender
Male 106 86,2
Female 17 13,8
Obesity Status
No 116 94,3
Yes 7 5,7
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Characteristics Frequency %
Comorbidity
No 53 43,1
Yes 70 56,9
Marital Status
Married 108 87,8
Unmarried/Divorced 15 12,2

Education Level
High 57 46,3
Low 66 53,7

Based on the analysis, albumin level, AFP level, age, and obesity status were significantly associated with the
survival of HCC patients at Dr. M. Djamil Central General Hospital Padang from 2018 to 2023. Meanwhile, sex,
comorbidity, marital status, and education level showed no significant association. Furthermore, AFP level was
identified as the most dominant risk factor affecting HCC patient survival, as shown in Table 2.

Table 2. Analysis Results of Variables Associated with the Survival of Hepatocellular Carcinoma Patients at
Dr. M. Djamil General Hospital, Padang, 2018-2023.

Variables Cox regression Multivariate cox
regression.
p-value HR 95%Cl p-value HR 95%CI

Albumin Level 0,045 7,67 1,04-56,32 - - -
AFP Level 0,044 2,16 1,02-4,56 0,002 3,94 1,67-9,33
Age 0,018 2,38 1,16-4,89 0,002 3,52 1,61-7,68
Gender 0,20 1,80 0,73-4,44 - - -
Obesity Status 0,013 3,43 1,29-9,05 - - -
Comorbidity 0,150 1,78 0,81-3,88 - - -
Marital Status 0,079 2,25 0,91-5,54 - - -
Education Level 0,154 0,58 0,28-1,23 0,014 0,36 0,17-0,81

The findings showed a significant association between age and HCC survival (p-value = 0.018), indicating that
patients aged =59 years had a 2.381-fold higher risk of experiencing an event compared to younger patients (<59
years). This finding is consistent with the results of Fangjie Chen et al. (2022), who reported that age significantly
affected HCC survival, with a hazard ratio (HR) = 1.415, indicating that patients aged >59 years had a 1.415-fold
higher risk of death than those aged <59 years. The association between age and HCC survival may be explained by
metabolic disturbances and comorbid conditions that progressively impair liver function with advancing age.

In addition to age, obesity was also significantly associated with HCC survival (p-value = 0.013), with obese
patients having a 3.462-fold higher risk of experiencing an event compared to non-obese patients. This result is
consistent with the findings of Kali Zhou et al. (2023), who also reported a significant association between obesity
and HCC survival, with a hazard ratio (HR) = 1.62, indicating that obese patients had a 1.62-fold higher risk of death
compared to non-obese patients. Obesity increases the risk of HCC through its association with metabolic syndrome,
which can worsen prognosis. Moreover, obesity is frequently associated with non-alcoholic fatty liver disease
(NAFLD) or other liver dysfunctions that increase the risk of HCC progression, thereby affecting patient survival.
These findings suggest that obesity contributes to poorer survival outcomes among HCC patients.

However, not all individual characteristics showed a significant association with HCC survival. In this study,
sex was not significantly associated with patient survival (p-value = 0.20). This finding contrasts with the results of
Wei-Lun Liou et al. (2023), who reported that male patients had a 1.19-fold greater risk of death compared with
female patients. This discrepancy may be influenced by the age at diagnosis. In the present study, 64.7% of female
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patients were diagnosed at >59 years of age, when estrogen—a protective hormone—naturally declines.
Furthermore, comorbidities may also contribute to survival differences between sexes.

Marital status was not significantly associated with HCC survival (p-value = 0.079). This finding differs from
that of Fangjie Chen et al. (2022), who reported that unmarried patients had a 1.389-fold higher risk of death
compared with married patients. Similarly, Fangfang Liang et al. (2021) found that widowed or divorced patients had
a 1.556-fold higher risk of death. The association between marital status and HCC outcomes may be explained by
the social, emotional, and financial support provided by a spouse, which can reduce psychological distress, anxiety,
and fear following diagnosis. However, findings from this study suggest that emotional and social support may also
be derived from other close family members, such as parents, children, or siblings.

Similarly, education level was not significantly associated with HCC survival (p-value = 0.154). This finding
contradicts the results of Rachel M. Lee et al. (2020), who reported that patients with lower education levels had a
1.496-fold higher risk of death compared with those with higher education levels. Education level may influence
health literacy and an individual’s ability to seek and understand health information, which in turn influences disease
awareness and decision-making regarding healthcare utilization and treatment options (Lee et al., 2020; Sarpel et
al., 2018). However, findings from this study suggest that individuals with lower education levels may still access
health-related information, either independently or through family and community networks.

HCC survival was also influenced by clinical factors, including albumin levels, AFP levels, and comorbidities.
Albumin level was significantly associated with survival (p-value = 0.045), with patients having low albumin (<3.5
g/dL) showing a 7.669-fold higher risk of experiencing an event compared with those with normal albumin levels.
This finding is consistent with the study by Brian I. Carr and Vito Guerra (2023), who reported a significant association
between albumin and HCC survival (HR = 2.28), indicating that patients with albumin <3.5 g/dL had a 2.28-fold
greater risk of death than those with albumin >3.5 g/dL. Aloumin serves as a prognostic biomarker in HCC, where
low levels indicate impaired liver function and are associated with poor prognosis and shorter survival.

AFP level was also significantly associated with HCC survival, where patients with high AFP levels (=20 ng/mL)
had a 2.157-fold greater risk of death compared with those with normal AFP levels (<20 ng/mL). This result aligns
with the findings of Xiang-Yong Hao et al. (2021), who reported a significant relationship between AFP level and HCC
survival (HR = 2.015). AFP is a well-established prognostic marker for HCC and correlates with tumor size and extent.
Elevated AFP levels generally reflect larger or more aggressive tumors, as tumor cells produce higher levels of AFP
(Ekinci et al., 2018; Hao et al., 2021). Therefore, high AFP levels are often associated with a heavier tumor burden
and poorer prognosis.

However, comorbidity was not significantly associated with HCC survival (p-value = 0.150). This finding differs
from that of Kanokwan Pinyopornpanish et al. (2022), who reported that HCC patients with cirrhosis had a 1.45-fold
higher risk of death than those without cirrhosis. Comorbid conditions may accelerate hepatic fibrosis and tumor
progression, impair liver function, and ultimately reduce survival. However, findings from this study suggest that
non-liver-related comorbidities may also influence survival outcomes among HCC patients.

Multivariate Cox regression analysis revealed that AFP level, age, and education level were significantly
associated with the survival of HCC patients. This analysis adjusted for all variables in the model to assess the
independent effect of each. Moreover, AFP level emerged as the most influential factor affecting HCC survival (HR =
3.942), indicating that patients with elevated AFP levels had a 3.942-fold greater risk of death compared with those
with normal levels. This finding suggests that AFP level serves not only as a diagnostic marker but also as an
important prognostic indicator. Based on this study’s findings, individual characteristics including age, obesity status,
albumin level, and AFP level were found to influence the survival of patients with hepatocellular carcinoma.

Conclusions

Albumin level, AFP level, age, and obesity status were significantly associated with the survival of
hepatocellular carcinoma patients, with AFP level identified as the most dominant factor. These findings suggest
that individual characteristics can impact the survival outcomes of patients with hepatocellular carcinoma. The
results are expected to provide a deeper understanding of the factors affecting the survival of patients with
hepatocellular carcinoma and serve as a foundation for future studies to develop broader insights into survival-
related determinants in these patients. Moreover, these findings are anticipated to contribute to more informed
decision-making in disease prevention and management efforts, particularly among healthcare practitioners and
related stakeholders, thereby helping to reduce mortality rates associated with hepatocellular carcinoma.

Journal homepage: https://jik.stikesalifah.ac.id/index.php/jurnalkes



Survival Rate of Hepatocellular Carcinoma Patients with Varying Individual Characteristics: A Retrospective Cohort Study 339

Acknowledgments

The authors would like to express their sincere appreciation to all parties involved in this research and for the
support provided that enabled the successful completion of this study.

References

Bachtiar, R., Parewangi, M. L., Akil, F., Daud, N. A., Kusuma, S. H., & Rifai, A. (2022). Perubahan paradigma pada
strategi penanganan karsinoma hepatoseluler: Systematic review. UMI Medical Journal, 7(1), 59-71.
https://doi.org/10.33096/umj.v7i1.150

Bruix, J., & Sherman, M. (2011). Management of hepatocellular carcinoma: An update. Hepatology, 53(3), 1020—
1022. https://doi.org/10.1002/hep.24199

Carr, B. I., & Guerra, V. (2023). Serum inflammation parameters and survival in hepatocellular carcinoma patients:
Importance of albumin and gamma-glutamyltranspeptidase. Oncology, 101(5), 313-320.
https://doi.org/10.1159/000527650

Chen, F., Wu, Y., Xu, H., Song, T., & Yan, S. (2022). Impact of marital status on overall survival in patients with early-
stage hepatocellular carcinoma. Scientific Reports, 12, 8573. https://doi.org/10.1038/s41598-022-14120-
1

Ekinci, O., Baran, B., Ormeci, A. C., Soyer, O. M., Gokturk, S., Evirgen, S., Akyuz, F., Karaca, C., Demir, K., Besisik, F.,
Ozdil, S., Calikoglu, U., Ustundag, Y., Pinarbasi, B., Oguz, D., Yilmaz, B., Yuksel, O., & Kaymakoglu, S. (2018).
Current state and clinical outcome in Turkish patients with hepatocellular carcinoma. World Journal of
Hepatology, 10(1), 51-61. https://doi.org/10.4254/wjh.v10.i1.51

European Association for the Study of the Liver. (2018). EASL clinical practice guidelines: Management of
hepatocellular carcinoma. Journal of Hepatology, 69(1), 182-236.
https://doi.org/10.1016/j.jhep.2018.03.019

European Society for Medical Oncology. (2020). Kanker hati: Panduan ESMO untuk pasien. Indonesian Society of
Hematology and Medical Oncology (ISHMO).

Fadillah, M. A. M., Mashuri, M., Triawanti, T., Mulyani, N., & Rosida, A. (2022). Profil pasien karsinoma hepatoseluler
yang menjalani terapi transarterial chemoembolization (TACE) di RSUD Ulin Banjarmasin periode 2016-
2018. Homeostasis, 5(1), 19-28. https://doi.org/10.20527/ht.v5i1.5158

Global Cancer Observatory. (2022). Cancer today: Data visualization tools for exploring the global cancer burden in
2020. International Agency for Research on Cancer. https://gco.iarc.fr/today

Global Cancer Observatory. (2024). Cancer tomorrow: Predicted future burden to 2040. International Agency for
Research on Cancer. https://gco.iarc.fr/tomorrow

Hao, X. Y., Li, A. Q., Shi, H., Guo, T. K., Shen, Y. F., Deng, Y., Cai, X. Y., Chen, Q., Luo, R. Z., & Cai, H. (2021). A novel
DNA methylation-based model that effectively predicts prognosis in hepatocellular carcinoma. Bioscience
Reports, 41(3), BSR20203945. https://doi.org/10.1042/BSR20203945

Huang, D. Q., Singal, A. G., Kono, Y., Tan, D. J. H., El-Serag, H. B., & Loomba, R. (2022). Changing global epidemiology
of liver cancer from 2010 to 2019: NASH is the fastest growing cause of liver cancer. Cell Metabolism,
34(7), 969-977. https://doi.org/10.1016/j.cmet.2022.05.003

Lee, R. M., Gamboa, A. C., Turgeon, M. K., & Yopp, A. C. (2020). Dissecting disease, race, ethnicity, and socioeconomic
factors for hepatocellular carcinoma: An analysis from the United States Safety Net Collaborative. Surgical
Oncology, 35, 120-125. https://doi.org/10.1016/j.suronc.2020.08.009

Liang, F., Ma, F., & Zhong, J. (2021). Prognostic factors of patients after liver cancer surgery. Medicine, 100(30),
€26694. https://doi.org/10.1097/MD.0000000000026694

Liou, W. L., Tan, T. J. Y., Chen, K., Goh, G. B. B., Chang, J. P. E., & Tan, C. K. (2023). Gender survival differences in
hepatocellular carcinoma: Is it all due to adherence to surveillance? A study of 1716 patients over three
decades. JGH Open, 7(5), 377-386. https://doi.org/10.1002/jgh3.12910

Journal homepage: https://jik.stikesalifah.ac.id/index.php/jurnalkes


https://doi.org/10.33096/umj.v7i1.150
https://doi.org/10.1002/hep.24199
https://doi.org/10.1159/000527650
https://doi.org/10.1038/s41598-022-14120-1
https://doi.org/10.1038/s41598-022-14120-1
https://doi.org/10.4254/wjh.v10.i1.51
https://doi.org/10.1016/j.jhep.2018.03.019
https://doi.org/10.20527/ht.v5i1.5158
https://gco.iarc.fr/today
https://gco.iarc.fr/tomorrow
https://doi.org/10.1042/BSR20203945
https://doi.org/10.1016/j.cmet.2022.05.003
https://doi.org/10.1016/j.suronc.2020.08.009
https://doi.org/10.1097/MD.0000000000026694
https://doi.org/10.1002/jgh3.12910

Imalatul Mardhiyah?, Masrizal? et al Jurnal Ilmu Kesehatan
Vol. 9, No. 2, 2025, pp. 332-340
340

Llovet, J. M., Kelley, R. K., Villanueva, A., Singal, A. G., Pikarsky, E., Roayaie, S., Lencioni, R., Koike, K., Zucman-Rossi,
J., & Finn, R. S. (2021). Hepatocellular carcinoma. Nature Reviews Disease Primers, 7(1), 6.
https://doi.org/10.1038/s41572-020-00240-3

Petrick, J. L., Florio, A. A., Znaor, A., Ruggieri, D., Laversanne, M., Alvarez, C. S., Ferlay, J., Valery, P. C., Bray, F., &
McGlynn, K. A. (2020). International trends in hepatocellular carcinoma incidence, 1978-2012.
International Journal of Cancer, 147(2), 317-330. https://doi.org/10.1002/ijc.32723

Pinyopornpanish, K., Al-Yaman, W., Dasarathy, S., Romero-Marrero, C., & McCullough, A. J. (2022). Hepatocellular
carcinoma in patients without cirrhosis: The fibrosis stage distribution, characteristics and survival.
Digestive Diseases and Sciences, 67(6), 2677—2687. https://doi.org/10.1007/s10620-021-07048-5

Rumgay, H., Arnold, M., Ferlay, J., Lesi, O., Cabasag, C. J., Vignat, J.,, Laversanne, M., McGlynn, K. A., &
Soerjomataram, I. (2022). Global burden of primary liver cancer in 2020 and predictions to 2040. Journal
of Hepatology, 77(6), 1598-1606. https://doi.org/10.1016/j.jhep.2022.08.021

Sarpel, U., Heskel, M., Spivack, J. H., Feferman, Y., & Ang, C. (2018). Disparities in access to sorafenib in communities
with low socioeconomic status. Journal of Health Care for the Poor and Underserved, 29(3), 1123-1134.
https://doi.org/10.1353/hpu.2018.0083

Singal, A. G., Llovet, J. M., Yarchoan, M., Mehta, N., Heimbach, J. K., Dawson, L. A., Jou, J. H., Kulik, L. M., Agopian, V.
G., Marrero, J. A., Mendiratta-Lala, M., Brown, D. B., Peak, A. S., Harnois, D. M., Kamath, P. S., Tran, N. H.,
Gish, R. G., & Finn, R. S. (2023). AASLD practice guidance on prevention, diagnosis, and treatment of
hepatocellular carcinoma. Hepatology, 78(6), 1922-1965.
https://doi.org/10.1097/HEP.0000000000000466

Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A., & Bray, F. (2021). Global cancer
statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185
countries. CA: A Cancer Journal for Clinicians, 71(3), 209-249. https://doi.org/10.3322/caac.21660

Tim Laporan RSUP Dr. M. Djamil. (2023). Laporan tahunan Rumah Sakit Umum Pusat Dr. M. Djamil Padang tahun
2022. RSUP Dr. M. Djamil.

Younossi, Z. M., Golabi, P., Paik, J. M., Henry, A., Van Dongen, C., & Henry, L. (2023). The global epidemiology of
nonalcoholic fatty liver disease (NAFLD) and nonalcoholic steatohepatitis (NASH): A systematic review.
Hepatology, 77(4), 1335-1347. https://doi.org/10.1097/HEP.0000000000000004

Zheng, Y., Zhang, X., Lu, J., Liu, S., & Qian, Y. (2021). Association between socioeconomic status and survival in
patients with hepatocellular carcinoma. Cancer Medicine, 10(20), 7347-7359.
https://doi.org/10.1002/cam4.4223

Zhou, K., Lim, T., Dodge, J. L., & Terrault, N. A. (2023). Population attributable risk of modifiable lifestyle factors to
hepatocellular carcinoma: The Multiethnic Cohort. Alimentary Pharmacology & Therapeutics, 58(1), 89—
98. https://doi.org/10.1111/apt.17523

Journal homepage: https://jik.stikesalifah.ac.id/index.php/jurnalkes


https://doi.org/10.1038/s41572-020-00240-3
https://doi.org/10.1002/ijc.32723
https://doi.org/10.1007/s10620-021-07048-5
https://doi.org/10.1016/j.jhep.2022.08.021
https://doi.org/10.1353/hpu.2018.0083
https://doi.org/10.1097/HEP.0000000000000466
https://doi.org/10.3322/caac.21660
https://doi.org/10.1097/HEP.0000000000000004
https://doi.org/10.1002/cam4.4223
https://doi.org/10.1111/apt.17523

