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ABSTRACT

Introduction: Hepatocellular carcinoma (HCC), which accounts for about 90% of all primary liver can-
cer cases, is the fifth most common malignancy and the second leading cause of cancer-related mor-
tality worldwide. This study aims to analyse the differential costs of HCC-related hospital admissions
compared to the general population in Spain.

Methods: A retrospective multicenter study analyzed inpatient admissions from a Spanish national dis-
charge database, covering 90% of hospitals between 2010 and 2022. HCC-related admissions were
identified using ICD-9 and ICD-10 codes, while control admissions were selected from the general
population in the same database without an HCC diagnosis. The direct hospitalization cost was
included, covering medical examinations, procedures, medications, surgeries, personnel and equip-
ment. Statistical methods, including nearest-neighbor matching, propensity score matching, and a gen-
eralized linear model, were used to estimate differential costs and to ensure comparability based on
age, gender, and Charlson Comorbidity Index (CCI).

Results: A total of 199,670 HCC-related hospital admissions and 200,000 control admissions were ana-
lyzed. Most HCC-related admissions involved male patients (78%) aged 66-85 years, with an average
CCl of 5.18. HCC-related admissions incurred significantly higher costs, with an estimated differential
cost of €1,303.68 using GLM, €1,804.25 via propensity score matching, and €1,767.77 using nearest-
neighbor matching. Total costs per HCC admission ranged between €1,000 and €31,000.

Conclusions: HCC-related hospital admissions impose a significantly higher economic burden due to
the complexity of care. Given the high mortality and resource utilization, advancements in early detec-
tion, treatment, and cost-effective interventions are needed to improve patient outcomes and reduce
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healthcare costs.

1. Introduction

Liver cancer is a major health problem, with more than 850,000
new cases diagnosed annually worldwide'. Hepatocellular car-
cinoma (HCC), which accounts for about 90% of all primary
liver cancer cases’, is the fifth most common malignancy and
the second leading cause of cancer-related mortality world-
wide?. Unlike many other malignancies, the risk factors for HCC
are well established'. The risk factors for HCC include chronic
hepatitis B (HBV) and C (HCV) infections, alcohol addiction,
metabolic liver diseases (notably nonalcoholic fatty liver dis-
ease), and exposure to dietary toxins like aflatoxins and aristolo-
chic acid®. Regarding age, in most populations, HCC incidence
rates increase directly with age until around 75years®.
However, the median age at diagnosis is typically somewhat
younger®. Regarding gender, it is roughly twice as prevalent in
men compared to women and is more common in individuals
over the age of 40°.

Despite prevention efforts, the incidence and cancer-spe-
cific mortality of HCC continue to rise in many countries®,

largely due to the increasing prevalence of major risk factors
such as chronic hepatitis B and C infections, alcohol related
liver disease, and metabolic-associated fatty liver disease®”.
Additionally, due to the complex clinical course of HCC, most
patients are still diagnosed at an advanced stage in many
parts of the world®. The disease is often diagnosed at an
advanced stage due to the absence of specific early symp-
toms, the lack of early diagnostic markers, and the fact that
only 10-20% of HCC cases are eligible for radical resection at
diagnosiss. Consequently, most HCC patients face a poor
prognosis®, resulting in a significant healthcare burden,
requiring intensive hospital-based management, including
advanced imaging, surgical interventions, systemic therapies,
and palliative care. It urgently requires advancements in
pathogenetic understanding, therapeutic approaches, diag-
nostics, prevention, and personalized medicine®. Even so,
prevention is possible’. Vaccination against HBV has been
shown to reduce the incidence of HCC in populations with a
high prevalence of HBV'.
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While the clinical burden of HCC is well-documented, its
economic impact on healthcare systems remains less
explored, particularly regarding hospital admission costs”'°.
Hospitalization is a major cost driver in cancer care, as
patients with HCC often require prolonged inpatient stays,
management of disease-related complications, and high-cost
interventions''. Understanding the financial impact of HCC-
related hospitalizations is essential for policymakers and
healthcare providers to optimize resource allocation, assess
the cost-effectiveness of treatments, and implement strat-
egies for early detection and prevention'*'3.

The main contribution of this study is to provide estimate
of the differential costs for HCC patients in Spain by provid-
ing average annual costs of this patients compared to the
costs of the general population admitted in Spain. This study
aims to analyze the differential costs of HCC-related hospital
admissions compared to the general population in Spain,
providing insight into the financial burden associated with
HCC hospitalization and highlighting potential areas for cost
reduction and healthcare system improvements.

2. Methods
2.1. Study design

A retrospective multicenter study was conducted to analyze
the differential costs of hospital admissions for HCC com-
pared to the general Spanish hospital-admitted population.
The analysis was conducted from the payer perspective, spe-
cifically considering the costs incurred by public healthcare
payers in Spain. The study used a national hospital discharge
database, which collects data codified at the hospital level
using the International Statistical Classification of Diseases
and Related Health Problems, incorporating both the 9th
and 10th versions (ICD-9 and ICD-10). The data inclusion
period spanned from 1 January 2010 to 31 December 2022,
with data from hospitals across all Spanish regions.

The national discharge database, Registro de Actividad de
Atencion Especializada - Conjunto Minimo Basico de Datos
(RAE-CMBD), managed under the supervision of the Spanish
Ministry of Health'®, covers 90% of hospitals in Spain from all
regions, including public and private facilities. Specifically, it
includes data from both general hospitals and specialized cen-
ters; however, it is important to note that data from certain
specialized cancer centers may be underrepresented, depend-
ing on their participation in the database. Additionally,
although the database predominantly captures inpatient hospi-
talizations, it does not comprehensively include pharmacy
claims, or laboratory results outside of the hospitalization set-
ting. Therefore, the analysis is focused on inpatient care and
does not capture the full spectrum of healthcare utilization,
such as outpatient treatments or prescriptions.

The national database undergoes internal validation and
periodic audits to ensure data reliability and accuracy.
During these audits, errors and unreliable data are elimi-
nated, ensuring that the information used in the analysis is
of high quality. Each participating center is responsible for
codification, evaluation, and confidentiality of the records
submitted to the database.

The index date for this study was defined as the date of
the first recorded HCC diagnosis (either primary or secondary
diagnosis) during the observation period. This allows for the
analysis of healthcare utilization and associated costs before
and after the HCC diagnosis. For patients with multiple
admissions, the first recorded admission with a confirmatory
ICD code for HCC was used to determine the index date.

The observation window for each patient covered a min-
imum of one year before the index date and continued for
at least one year after the diagnosis of HCC. This period
allowed for the assessment of healthcare resource utilization
and costs associated with both the diagnosis and treatment
of HCC, as well as the comparison of pre- and post-diagnosis
costs.

Hospital readmissions were defined as any subsequent
hospital admission for the same patient within 30 days of dis-
charge. Readmission for the same patient were considered as
unique cases unless specifically stated otherwise. Each
hospital admission was treated independently for the pur-
pose of cost calculations, which allowed for a comprehensive
assessment of healthcare resource utilization per admission.
However, readmissions were tracked and considered in the
analysis to account for any recurring healthcare needs associ-
ated with HCC. When analysing costs, readmissions were fac-
tored in separately, ensuring that the cumulative healthcare
burden of HCC was accurately represented without inflating
the utilization estimates. This approach minimized the poten-
tial for bias while allowing for the assessment of the broader
impact of HCC-related admissions, including any subsequent
hospitalizations.

2.2. Data extraction

Inclusion criteria for the HCC cohort were patients with at
least one inpatient admission with a primary or secondary
diagnosis of HCC, identified using ICD-9 codes 155, 155.0,
155.1, 155.2 and ICD-10 codes C22.0, C22.2, C22.3, C224,
C22.7, €22.8, and C22.9. To ensure the validity of the HCC
diagnosis, only patients with at least one confirmatory ICD
code for HCC were included, reducing the risk of misclassifi-
cation bias.

Exclusion criteria included patients with incomplete or
missing data, those diagnosed with other primary malignan-
cies that might have confounded the results, and those
whose hospital admission records were not linked to the
national discharge database. Additionally, patients with prior
or concurrent conditions that could significantly affect
healthcare resource utilization (e.g. end-stage liver disease,
advanced metastatic cancer, etc.) were excluded from the
study to ensure that the comparison group was comparable.

The database includes anonymized information; therefore,
no direct access to patient identifiers was available. Since
this research did not involve human participants and there
was no access to identifying information, patient consent
and ethics committee approval were not required according
to Spanish legislation. No healthcare centers or medical
histories were identified, and to maintain anonymity in



compliance with the Good Clinical Practice principles and
the Declaration of Helsinki, all records were recoded.

2.3. Control group selection and matching

To compare the differential costs of HCC-related hospital
admissions, a control group was selected from the same
national discharge database. The control group consisted of
hospital admissions unrelated to HCC, ensuring that all com-
parisons were conducted within the same healthcare system
and time frame.

To minimize bias and enhance comparability between
HCC-related admissions and general hospitals admissions,
statistical matching techniques were applied. The control
admissions were matched to HCC-related admissions based
on age, gender and Charlson Comorbidity Index (CCl), as
these variables significantly influence healthcare costs and
resource utilization.

Two matching methodologies were employed: nearest-
neighbor matching and propensity score matching (PSM).
Nearest-neighbor matching was performed using multiple dis-
tance metrics, including Mahalanobis, inverse variance, and
Euclidean distances. This method allowed for the identification
of control admissions that closely resembled HCC-related
admissions in terms of demographic and clinical characteristics.
Propensity score matching was conducted using a logistic
regression model, where HCC diagnosis was the dependent
variable, and age, gender, and CCl were included as covariates.
Control and HCC admissions were then paired based on their
propensity scores to achieve balance between groups.

The success of the matching process was assessed using
balance diagnostics, ensuring that no statistically significant
differences remained between the groups after matching.
This approach enhanced the robustness of the cost compari-
sons, allowing for a more accurate estimation of the differen-
tial costs associated with HCC-related hospital admissions.

2.4. Study variables

The study analyzed multiple variables related to hospital
admissions to comprehensively assess the economic burden of
HCC. Demographic variables included patient age, gender, and
national region. These factors were critical in matching the
control group to the HCC cohort and were included
in statistical models as potential confounders. Clinical charac-
teristics encompassed primary and secondary diagnoses, inten-
sive care unit (ICU) admission, medical procedures, readmission
status and CCl. These variables were essential for understand-
ing the clinical complexity of the HCC cohort and their poten-
tial impact on healthcare resource utilization and costs.
Hospitalization details included type of admission, length of
hospital stay, and discharge status, including death. These vari-
ables provided a detailed picture of the healthcare services uti-
lized during hospitalization.

The primary outcome variable was direct medical costs
per hospital admission, which were extracted from the data-
base. These costs were based on standardized cost structures
established by the Spanish Ministry of Health and covered a
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broad range of healthcare services. The cost components
included medical procedures, diagnostic tests, medications,
surgical interventions, hospitalization costs, medical person-
nel, equipment, and other healthcare resources.

2.5. Data analysis

The cost analyses were conducted from the public healthcare
payer perspective. All costs analyses were conducted using
standardized cost data applied to each hospital admission.
Direct medical costs were calculated based on hospital
records and according to the admission cost reported on the
database.

The differential cost is defined as the additional annual
healthcare cost per admission for HCC-related cases com-
pared to general hospital admissions. To estimate these
costs, several statistical methods were applied. A Generalized
Linear Model (GLM) was used to adjust for patient character-
istics and account for variations in hospital costs. Nearest-
neighbor matching was employed to compare costs between
matched HCC-related and control admissions using multiple
distance metrics. Propensity score matching was used to fur-
ther refine comparisons and control for potential confound-
ers, ensuring that cost differences were not driven by
baseline disparities between groups.

The nearest-neighbor matching approach has been widely
used in various fields, including ecology and biology. In epi-
demiology, it has been employed in cross-sectional and quasi-
experimental studies, though it is less commonly applied in
case-control studies®. This method has been hypothesized to
improve case-control matching and covariate adjustment com-
pared with other techniques'”. Nearest-neighbor matching cal-
culates a selected distance metric between cases and controls
using all possible exposures except the one under active consid-
eration'”. Each case is then matched with its nearest neighbors
to achieve better comparability across all measured covariates'.
The different distance metrics used in this study included
Mahalanobis, inverse variance, and Euclidean distances.

Matching techniques are essential for equating treatment
groups with respect to baseline characteristics'®. PSM is par-
ticularly effective in achieving balanced treatment groups,
thereby reducing bias when assessing the treatment effect
on outcomes'®. The PSM process involved several steps. First,
feasibility was assessed to evaluate the suitability of PSM
with the available data, ensuring that data on potential
confounders were accessible'®. Propensity scores were then
calculated using a logistic regression model, where HCC
diagnosis was the outcome variable and age, gender, and
CCl were included as predictors. Next, hospital admissions in
both groups were matched based on similar propensity
scores to ensure balance across these variables. The success
of the matching process was evaluated using balance diag-
nostics, either graphically or analytically, before proceeding
with statistical comparisons.

The GLM was used as an additional analytical approach
due to its flexibility in accommodating a wide range of out-
come distributions'’. GLMs allow for a function of the out-
come variable to vary linearly with respect to covariates,
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Table 1. Patient baseline characteristics.

Hepatocarcinoma patients

Control group

(N=199,670) (N =200,000) p-value
Admissions, N 199,670 200,000
Unique patients, N 149,210 150,100
Age (years), N (%)
0-17 years, N (%) 2,080 (1.04) 18,940 (9.47) <0.0001
18-30years, N (%) 626 (0.31) 13,384 (6.70) <0.0001
31-50vyears, N (%) 11,523 (5.77) 36,868 (18.43) <0.0001
51-65years, N (%) 66,233 (33.16) 36,488 (18.24) <0.0001
66-85 years, N (%) 109,391 (54.79) 72,448 (36.22) <0.0001
>85 years, N (%) 9,827 (4.92) 21,872 (10.94) <0.0001
Average age 67.55 57.56 <0.0001
Gender, N (%)
Males 155,039 (77.65) 98,772 (49.39) <0.0001
Females 44,625 (22.35) 101,200 (50.60) <0.0001
N/A 6 (0.003) 28 (0.01) <0.0001
Charlson Comorbidity Index (CCl), N (%)
Mean CCl .18 1.45 <0.0001
Median CCl 5 1 <0.0001
CCl o, N (%) (0) 94,084(47.04) <0.0001
Ca 1, N (%) (0) 32,776(16.39) <0.0001
CCl 2, N (%) 24,360 (12.20) 28,740 (14.37) <0.0001
CCl > 3, N (%) 175,310 (87.80) 44,400 (22.2) <0.0001
Updated CCl, N (%)
Mean updated CCl .39 1.21 <0.0001
Median updated CCl 6 0 <0.0001
cao 0 (0) 110,776 (55.39) <0.0001
Ca1 0 (0) 22,188 (11.09) <0.0001
Cccal 2 32,436 (16.24) 31,248 (15.63) <0.0001
>3 167,234 (83.76) 35,788 (17.89) <0.0001
Type of admission, N (%)
Emergency 145,081 (72.66) 120,575 (60.29) <0.0001
Elective 54,589 (27.34) 79,425 (39.71) <0.0001
Discharge type, N (%)
Home 153,317 (76.79) 181,608 (90.80) <0.0001
To other hospital 16,752 (8.39) 11,680 (5.84) <0.0001
Death 29,601 (14.82) 6,712 (3.36) <0.0001
Funding scheme, N (%)
Public 195,038 (97.68) 193,920 (96.96) <0.0001
Private 4,632 (2.32) 6,080 (3,04) <0.0001

making them well-suited for cost analysis'’. The GLM equa-
tion follows the structure:

FE(Y))) = Bo + B X1 + ...+ BoXa

where E(Y) represents the expected cost, and X1, X3, ... Xy
correspond to the independent covariates used in the
model.

All statistical analyses were conducted using Microsoft Excel
Professional Plus 2016 (Microsoft Corporation, Redmond, WA,
USA) and StataSE 12 for Windows (StataCorp LP, College
Station, TX, USA). These software programs enabled efficient
data processing, statistical modeling, and comparative cost
analyses.

3. Results

The study analyzed a total of 199,670 HCC-related admissions
and 200,000 control admissions from the general Spanish
hospital-admitted population. The baseline characteristics of
the two groups studied are presented in Table 1. HCC-
related admissions were predominantly male (78%) and pri-
marily occurred in patients aged 66-85years, with an aver-
age CCI of 5.18, indicating high burden of comorbidities.

3.1. Comorbidities associated with HCC-related admissions

As shown in Table 2, a large proportion of HCC-related hospital
admissions were associated with chronic liver disease and
metabolic conditions. Liver cell carcinoma was the most com-
monly recorded secondary diagnosis, present in 92% of cases,
confirming the primary disease in nearly all admissions.
Cirrhosis was also prevalent, with 35.2% of patients diagnosed
with unspecified cirrhosis of the liver and 22.3% diagnosed
with alcoholic cirrhosis without ascites. Other commonly
observed conditions included essential hypertension (33.8%),
type 2 diabetes mellitus (26.0%), and chronic hepatitis C virus
(HCV) infection (24.3%). Additional complications of liver disease
were noted, such as secondary esophageal varices without
hemorrhage (15.4%), a condition linked to portal hypertension
and advanced cirrhosis. A significant proportion of HCC patients
(14.5%) had a personal history of smoking, which may contrib-
ute to the overall disease burden.

3.2. Medical procedures and healthcare utilization

HCC-related admissions required a higher frequency of special-
ized medical procedures and interventions compared to con-
trol admissions. As presented in Table 3, abdominal ultrasound
was performed in 18% of HCC-related admissions, serving as a
common imaging modality for liver evaluation. Additionally,
14% of patients underwent abdominal computed tomography



Table 2. Patient comorbidity profile.
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Hepatocarcinoma patients (N =199,670) Control group (N =200,000) p-value
Liver cell carcinoma 183,106 (91.70%) - < 0.0001
Unspecified cirrhosis of the liver 70,301 (35.21%) - < 0.0001
Essential hypertension 67,435 (33.77%) 61,692 (30.85%) < 0.0001
Diabetes mellitus type 2 51,935 (26.01%) 27,440 (13.72%) < 0.0001
Chronic viral hepatitis type C 48,492 (24.29%) -
Alcoholic cirrhosis without ascites 44,567 (22.32%) - < 0.0001
Secondary esophageal varices without hemorrhage 30,819 (15.43%) - < 0.0001
Personal history of smoking 28,980 (14.51%) 20,284 (10.14%) < 0.0001
Current smoking (cigarettes, without complications) 26,982 (13.51%) - < 0.0001
Hyperlipidemia - 40,096 (20.05%) < 0.0001
Unspecified atrial fibrillation - 21,780 (10.89%) < 0.0001

Table 3. Medical procedures.

Hepatocarcinoma patients (N =199,670) Control group (N =200,000) p-value
Diagnostic ultrasounds of abdomen and retroperitoneum, N (%) 36,164 (18.11%) - < 0.0001
Computerized axial tomography of abdomen, N (%) 28,641 (14.34%) - < 0.0001
Injection or infusion of chemotherapy substance against cancer, N (%) 25,318 (12.68%) - < 0.0001
Antibiotic injection, N (%) 20,277 (10.16%) 23,336 (11.67%) < 0.0001
Simple chest x-ray, N (%) - 16,376 (8.19%) < 0.0001
Measurement of electrical activity, cardiac, external approach, N (%) - 12,524 (6.26%) < 0.0001
CT scan of the head, N (%) - 11,564 (5.78) < 0.0001
Manually assisted birth, N (%) - 11,384 (5.69) < 0.0001
Cost distribuition
0.00009
0.00008
0.00007
. 0.00006
‘= 0.00005
& 0.00004 77N
2 0.00003 /
0.00002 /
0.00001 >
0.00000 —
888888888888888888383338388838
2828238333832 8233832383233832338333283383

Total cost per individual

e CONtrol Group s HCC

Figure 1. Cost distribution: Control group vs HCC.

(CT) scans, which play a crucial role in the detection, staging,
and treatment planning for HCC.

Beyond imaging, cancer treatment-related procedures were
also frequently recorded. Injection or infusion of chemotherapy
substances was administered in 13% of admissions, indicating
a substantial proportion of patients receiving systematic ther-
apy during hospitalization. The use of antibiotic injections was
noted in 10% of cases, likely due to increased susceptibility to
infections in patients with cirrhosis, liver dysfunction, and
immunosuppression.

3.3. Differential costs

Using a GLM, the estimated cost difference per admission
was 1,303.68 euros after adjusting for patient characteristics.
PSM produced a higher differential cost estimate of 1,804.25
euros, while nearest-neighbor matching yielded an average
difference of 1,767.77 euros per admission. These findings

indicate that HCC-related hospitalizations impose a substan-
tially higher economic burden on the healthcare system
compared to non-HCC admissions.

The distribution of total hospital costs per admission is illus-
trated in Figure 1. In the control group, the majority of admis-
sions had costs ranging between 1,000 and 17,000 euros,
whereas for HCC-related admissions, costs were higher, ranging
between 1,000 and 31,000 euros per admission. The peak cost
density was observed at around 5,000 euros for control admis-
sions and 7,000 euros for HCC-related admissions, aligning
with the estimated differential costs reported in Table 4.

3.5. Mortality

Among HCC-related admissions, 15% of patients were dis-
charged due to death, a significantly higher rate compared to
3.36% in the control group (p < 0.0001). The markedly higher
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Table 4. Differential annual costs.
Method

Nearest neighbor matching (distance: mahalanobis)
Nearest neighbor matching (distance: ivariance)
Nearest neighbor matching (distance: Euclidean)
Propensity score matching

Generalized linear model

Estimation
1818.184 (35.62)*
1818.184 (36.54)*
1717.360 (29.21)*

( )
( )

1804.251 (30.08)*
1303.679 (27.39)*

*P-value < 0.0001. Standard errors are in parenthesis.

mortality rate suggests that a large proportion of HCC hospital-
izations occur at an advanced disease stage, requiring intensive
medical care, prolonged hospital stays, and costly interven-
tions. This aligns with the high resource utilization observed
among HCC-related admissions, including the increased use of
imaging, chemotherapy, and critical care services.

4. Discussion

This study is the first to assess the economic impact of HCC
using longitudinal administrative data from Spain, providing
important into the direct healthcare costs associated with
the disease. Although there have been several studies world-
wide assessing the healthcare costs of HCC using claims
data'® 2, this study is the first to focus specifically on Spain.
The findings offer valuable contributions to the literature by
highlighting the cost burden of HCC on the Spanish health-
care system and shedding light on specific cost drivers
related to hospital admissions and treatment.

HCC, as a leading cause of liver cancer, poses significant
challenges for healthcare systems globally. While liver disease
in general is on the rise due to factors like aging populations
and the obesity epidemic, it is crucial to focus specifically on
HCC due to its distinct clinical progression and poor progno-
sis’’. Unlike many other liver diseases, HCC is often diagnosed
at advanced stages due to the lack of specific early symptoms,
resulting in a higher burden on healthcare systems?. The ris-
ing incidence of liver disease is a well-documented phenom-
enon®®, but it is the escalating prevalence of HCC, which
remains the most aggressive form of liver cancer, that is of par-
ticular concern®®. HCC is associated with high hospitalization
costs®®, and this study aims to quantify the direct economic
impact of this disease on the healthcare system.

In our findings, the average admission costs for HCC
admission ranged from €3,000 to €7,000, aligning with previ-
ous research in other settings. For instance, a population-
based study in Ontario, Canada, reported that the net costs
of HCC care per 30 patient-days were $3,204 in the initial
phase, $2,055 in the continuing care phase, and $7,776 in
the terminal phase, with a mean 5-year net cost of care
reaching $77,509'%. These findings underscore the significant
economic burden of HCC hospital admissions. Our study con-
tributes further by employing a comprehensive longitudinal
approach, offering detailed insights into the cost dynamics
of HCC treatment over an extended period.

It is important to note that this study did not include liver
transplantation costs, which are highly relevant in the treat-
ment of advanced liver disease but were not within the
scope of this analysis. Liver transplantation remains the only
curative option for selected patients with HCC within

transplant criteria, yet its accessibility is constrained by the
high costs and limited availability of donor organs®°. Given
that the average cost of a liver transplant in the United
States can exceed $800,000, these procedures add a substan-
tial economic burden to healthcare expenditures for patients
with advanced liver disease’’. The exclusion of liver trans-
plantation in this study’s cost analysis means that the results
focus solely on inpatient costs related to diagnosis, treat-
ment, and complications of HCC, rather than the full range
of costs associated with end-stage liver disease.

The higher hospitalization costs observed in HCC patients
compared to control admissions are driven by several key fac-
tors. HCC is a clinically complex disease requiring advanced
imaging techniques, frequent monitoring, and a combination
of surgical, locoregional, and systemic therapies. Procedures
such as liver biopsies, contrast-enhanced imaging, transarterial
chemoembolization, and radiofrequency ablation contribute
significantly to inpatient costs?®. Additionally, the need for
intensive care admissions, management of cirrhosis-related
complications, and supportive therapies further increases over-
all healthcare expenditures®.

The economic burden of HCC is further compounded by
high readmission rates, as patients frequently require hospi-
talization due to disease progression, treatment complica-
tions, or liver failure. Previous studies have highlighted that
patients with advanced liver disease experience multiple hos-
pitalizations, with costs rising significantly in the final stages
of the disease®>3'. Qur findings suggest that the severity of
comorbid conditions, particularly cirrhosis, portal hyperten-
sion, and hepatic decompensation, plays a major role in
increasing healthcare utilization and costs*2.

The findings of this study emphasize the urgent need for
cost-effective strategies to manage HCC within the Spanish
healthcare system. Early detection programs through improved
surveillance and screening of high-risk populations, particularly
those with cirrhosis or chronic viral hepatitis, could lead to ear-
lier-stage diagnosis and reduce hospital admissions for late-
stage disease®>**. Cost-effectiveness studies have demonstrated
that HCC screening using ultrasound and alpha-fetoprotein test-
ing is associated with improved survival outcomes and reduced
long-term healthcare costs®>3,

Additionally, increasing access to curative-intent treatments,
such as surgical resection and liver transplantation for eligible
patients, may improve survival rates and potentially lower costs
associated with late-stage complications®”8, Further research
should focus on evaluating the long-term economic impact of
different treatment strategies and identifying interventions that
can optimize resource allocation while maintaining high-quality
care®,

Despite its strengths, this study has several limitations. First,
the analysis was based on administrative hospital discharge
data, which does not provide granular details on specific cost
components, such as medications, imaging studies, or specific
procedures performed during admission. Additionally, medica-
tion information is not detailed in the database; however, any
medications administered during hospitalization are included
in the total admission cost. The total admission costs reported
in this study encompass all medical services provided during



hospitalization but do not differentiate between the cost driv-
ers individually.

Second, the study does not capture outpatient costs,
including expenses related to ambulatory treatments, chemo-
therapy, follow-up care, or surveillance programs. Given that
HCC management often includes significant outpatient com-
ponents, future research should integrate inpatient and out-
patient data to provide a more comprehensive understanding
of the total cost burden.

Finally, this study focused solely on direct medical costs
from the perspective of public healthcare payers in Spain.
Indirect costs, such as loss of productivity, caregiver burden,
and societal economic impact, were not considered. Including
these factors in future analyses could provide a broader under-
standing of the full economic consequences of HCC.

Future research should aim to address these limitations by
incorporating detailed cost breakdowns, outpatient care
expenses, and long-term follow-up data to better capture the
total economic impact of HCC. Additionally, studies evaluating
the cost-effectiveness of early detection strategies and innova-
tive treatment approaches, such as immunotherapy, targeted
therapies, and combination treatments, are needed to guide
healthcare decision-making and resource allocation.

5. Conclusion

The findings emphasize the significant economic burden that
HCC imposes on the healthcare system, particularly in terms
of hospital admission costs. Patients diagnosed with HCC
had higher admission costs compared to those without HCC,
highlighting the substantial impact of this condition on hos-
pital resources.

Given the focus on inpatient care, the results underscore
the need for further research into the economic burden of
HCC, specifically looking at trends in healthcare utilization
and how these costs evolve over time. While the study does
not present data on incidence or prevalence, it provides
valuable information on the direct costs of HCC manage-
ment, which can inform resource allocation and policy deci-
sions aimed at improving disease management.

The poor prognosis for many HCC patients, often diagnosed
at advanced stages, is reflected in the high healthcare costs
associated with their hospital admissions. These findings fur-
ther highlight the urgency of developing more effective diag-
nostic methods and treatment strategies to improve early
detection, which could potentially reduce the economic bur-
den by preventing the need for costly late-stage interventions.

In conclusion, the study’s findings demonstrate the signifi-
cant economic impact of HCC inpatient care, providing a
foundation for future research aimed at improving patient
outcomes and optimizing healthcare resources. Addressing
the high costs of HCC management is crucial, and further
investigations into both the clinical and economic aspects of
the disease are needed to improve patient care and reduce
the strain on healthcare systems.
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