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Background: Advanced hepatocellular carcinoma (HCC) generally has a dismal prognosis. Bone metastases from HCC are 
infrequent, with a poorer prognosis. However, the survival influencing factors are not yet well understood.
Aim: The aim of the present study was to assess the clinical features and tumor characteristics of HCC patients with bone metastasis.
Methods: A cohort of 170,576 adult patients with HCC was studied using the National Cancer Database (NCDB) spanning from 2010 
to 2019, and within this group, 5285 patients (3.1%) were diagnosed with bone metastasis. We performed the Kaplan–Meier method to 
calculate the median overall survival (OS). We included demographics (age at diagnosis, gender, race, insurance status), comorbidity 
score, and treatment characteristics.
Results: Of a total of 5285 HCC patients with bone metastasis, 86.2% were male and 61.2% were non-Hispanic white. Most patients 
(55.1%) were below 65, and 89% had a total Charlson-Deyo comorbidity score of under 3. Among patients with known tumor grade, 
24.8% had well-differentiated tumors, and 36.1% had poorly differentiated tumors. Chemotherapy was administrated to 39.5% of 
patients. In univariate analysis, patients with well-differentiated tumors had better OS compared to poorly differentiated tumors (5.4 
months vs 3.0 months, p = 0.001). Patients who received single or multiagent chemotherapy were significantly associated with 
improved OS compared to patients who did not receive chemotherapy (7.0 and 8.5 months vs 1.94 months, respectively). We also 
found mortality difference between age, comorbidity scores, facility types and race groups.
Conclusion: In this cohort analysis of NCDB data, we found better OS in treatment receipt, lower tumor grade, younger age, non- 
Hispanic Black and Hispanic race, treatment at academic facility and lower comorbidity score in HCC patients with bone metastasis. 
The study results may have a consequential impact on the treatment decisions for HCC patients with bone metastasis.
Keywords: hepatocellular carcinoma, HCC, bone metastasis

Introduction
Recent developments in diagnostic and therapeutic methods have improved the overall survival (OS) of HCC patients.1 

However, most HCC patients are diagnosed at the locally advanced stage. Although extrahepatic metastasis in HCC is 
uncommon during the initial diagnosis, it is becoming more significant as advancements in the management of 
intrahepatic lesions have led to improved OS.2 Given the dismal prognosis of advanced HCC, early diagnosis, and 
screening become crucial to obtain favorable outcomes. The 5-year survival rate of advanced HCC is less than 20%.3 At 
the time of HCC diagnosis, 14–36.7% of the patients were found to have distant metastasis.4,5
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Bone metastases from HCC are infrequent, with a poorer prognosis with a median survival time of 2 to 4.6 months.6,7 

Until recently, bone metastases from HCC were rarely described, and many studies were limited to small sample sizes. 
Santini et al observed that 5–25% of HCC patients developed bone metastasis.8 In another study, Natsuizaka et al 
reported that 16.1% to 38.5% of HCC patients had bone metastasis at the time of diagnosis and 11.7% developed bone 
metastasis later.9 The most common bone metastasis sites in HCC patients are the spine, pelvis, and ribs.10 Among all, 
spinal metastasis accounts for approximately 40% of bone metastasis in HCC patients.9,11

It is widely accepted that bone metastasis is one of the most important factors that affect quality of life and survival in 
patients with HCC. Bone metastases from HCC were found to be associated with severe pain, spinal cord compression, 
pathological fractures, ambulatory dysfunctions, malignant hypercalcemia, the requirement for surgery or radiotherapy, 
and lower quality of life.1,12 Thus, there is an urgent need to identify risk factors and prognostic variables in HCC 
patients with bone metastasis. To date, the factors influencing their survival are not well understood.

In the present study, we evaluated the clinical features and tumor characteristics of HCC patients with bone 
metastasis. Furthermore, we performed survival analyses and reported prognostic factors among the HCC patients who 
presented with bone metastasis.

Materials and Methods
The National Cancer Database (NCDB) is a comprehensive collection of clinical oncology information in the United 
States. It covers more than 70% of newly diagnosed cancer cases and contains detailed data on patient demographics, 
socioeconomic status, tumor features, and treatment modalities. The NCDB is a de-identified database from over 1500 
hospitals accredited by the Commission on Cancer (CoC).

Study Population
We evaluated 170,576 adult patients (≥18 years) diagnosed with HCC between 2010 and 2019 using the ICD-O-3/WHO 
2008 site recode “C22.0” and ICD-O-3 histologic codes “8170–8175.” Patients with bone metastasis were included. We 
excluded patients with secondary tumors and those who did not receive the first line of treatment at the reporting center 
(N: 165,291) (Figure 1).

Variables
This study focused on bone metastasis identified at the time of cancer diagnosis, and the data was collected by the NCDB 
from 2010 onwards. Chemotherapy administration was classified into three categories: none, single-agent, and multi- 
agent. The year of diagnosis was stratified into five groups: 2010–2011, 2012–2013, 2014–2015, 2016–2017, and 2018– 
2019. The study considered demographic variables such as age (<49, 50–64, ≥65 years), race and ethnicity (non-Hispanic 
white, non-Hispanic black, and Hispanic), and gender (male, female). Socioeconomic factors were defined as median 
income quartiles (< $40,227, $40,227–50,353, $50,354–63,332, ≥ $63,333), an education level (percentage of patients 
with no high school level ≥17.6%, 10.9–17.5%, 6.3–10.8%, <6.3%), rurality (metropolitan, urban, rural), insurance status 
(uninsured, private insurance, Medicaid, Medicare, other government insurance). The facility type was categorized as 
academic/research and non-academic. The Charlson-Deyo Comorbidity Score is a scoring system that considers several 
medical conditions to predict the likelihood of mortality within one year of hospitalization. The score is calculated by 
assigning weights to various comorbidities and is categorized into four groups ranging from 0 to 3. Additionally, the 
cancer grade was categorized as well-differentiated (grade I), moderately differentiated (grade II), and poorly differ-
entiated (grade III).

Statistical Analysis
In this study, we provided a comprehensive account of the baseline characteristics, which included demographic and 
socioeconomic factors (such as age at diagnosis, gender, race, insurance status, rurality, median income, education level), 
facility type, comorbidity score, cancer grade, and treatment characteristics. The percentages were used to present the 
findings. The median OS was calculated using the Kaplan–Meier method. Cox proportional hazards regression analysis 
was employed for multivariable analysis to adjust for confounding factors such as age, gender, race/ethnicity, 
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comorbidity score, facility type, and chemotherapy. The statistical analyses were conducted using SPSS version 22.0. 
A p-value less than 0.05 was considered statistically significant. As the data was de-identified, the Institutional Review 
Board at the University of Florida deemed this study exempt from further review.

Results
Baseline Characteristics
In our cohort of 170,576 patients diagnosed with HCC, 3.1% (5285) had bone metastasis. The highest proportion of 
patients with bone metastasis occurred in 2016–2017 and 2018–2019, followed by 2014–2015, 2012–2013, and 2010– 
2011.

The majority of patients with bone metastasis were male (86.2%), non-Hispanic White (61.2%), and under 65 years of 
age (55.1%). More than one-third of them had a median income of less than $40,227 (30.5%) and were less educated 
(35%). Most of these patients resided in metropolitan areas (85.4%), while a smaller percentage lived in urban and rural 
areas (12.7% and 1.9%, respectively). Medicare insurance was the most common form of insurance (46.7%), followed by 
private insurance (26.1%). Most of the patients received treatment at non-academic facilities (58.6%) (Table 1).

Figure 1 Study flow chart. Patient selection criteria and the distribution based on year of diagnosis.
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Table 1 Baseline Characteristics of Hepatocellular Carcinoma 
(HCC) Patients with Bone Metastasis

Characteristics All Patients N = 5285  
N (100%)

Age at diagnosis

< 50 years 200 (3.8)

50–64 years 2712 (51.3)

≥ 65 years 2373 (44.9)

Gender

Male 4555 (86.2)

Female 730 (13.8)

Race/Ethnicity

Non-Hispanic White 3209 (61.2)

Non-Hispanic Black 1017 (19.4)

Hispanics 681 (13.0)

Others 333 (6.4)

Year of diagnosis

2010–2011 778 (14.7)

2012–2013 912 (17.3)

2014–2015 1016 (19.2)

2016–2017 1291 (24.4)

2018–2019 1288 (24.4)

Yearly income

< $40,227 1410 (30.5)

$40,227–50,353 576 (23.0)

$50,354–63,332 508 (21.3)

≥ $63,333 608 (25.2)

Education (percent no high school degree)

≥ 17.6% 1628 (35.0)

10.9–17.5% 1313 (28.3)

6.3–10.8% 1061 (22.8)

< 6.3% 644 (13.9)

Insurance status

Uninsured 387 (7.4)

Private insurance 1358 (26.1)

Medicaid 905 (17.4)

Medicare 2427 (46.7)

Other Government 122 (2.3)

(Continued)
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In terms of comorbidity, over half of the patients had a Charlson-Deyo comorbidity score of 0 (52.2%), while 15.1% 
had a score of ≥3. Among patients with known tumor grade, 24.8% had well-differentiated tumors, 39.1% had 
moderately differentiated tumors, and 36.1% had poorly differentiated tumors.

Of the total patient population, 39.5% (2043) received chemotherapy (NCDB classifies multityrosine kinase inhibitors 
as chemotherapy), with the majority receiving single-agent chemotherapy (91.7%) and the remaining receiving multi- 
agent chemotherapy (8.3%).

Subgroup analyses demonstrated that patients below 50 years were most likely to have a comorbidity score of zero 
(64.5%, compared with 53.1% and 50.1% for ages 50–64 and 65+, respectively, p < 0.001). In addition, they had 
a greater prevalence of chemotherapy use than those in the 50–64 and 65+ age groups (47.4% vs 41.5% vs 36.6%, 

Table 1 (Continued). 

Characteristics All Patients N = 5285  
N (100%)

Rurality

Metropolitan 4421 (85.4)

Urban 656 (12.7)

Rural 99 (1.9)

Facility Type

Academic 2168 (41.4)

Non-academic 3072 (58.6)

Tumor Grade

I 236 (24.8)

II 372 (39.1)

III 344 (36.1)

Charlson-Deyo Comorbidity Score

0 2758 (52.2)

1 1208 (22.9)

2 521 (9.9)

3 798 (15.1)

Chemotherapy

None 3129 (60.5)

Yes 2043 (39.5)

Chemotherapy type

Single-agent 1782 (91.7)

Multi-agent 161 (8.3)

Overall Survival

1-year survival rate (%) 20

2-year survival rate (%) 9.7

Median time (months) 3.65
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respectively, p < 0.001) (Supplementary Table 1). Regarding gender, although males had a higher tendency to undergo 
chemotherapy than females (40.1% vs 35.9%, p = 0.03), females were more likely to receive multi-agent chemotherapy 
than males (12.0% vs 7.8%, p = 0.03) (Supplementary Table 2). Lastly, as for facility type, patients treated at academic 
institutions were more likely to undergo chemotherapy than those at non-academic facilities (41.8% vs 37.8%, p = 0.004) 
(Supplementary Table 3).

Survival Analysis
In this study, univariate survival analyses showed that patients with well-differentiated tumors had significantly better OS 
than those with poorly differentiated tumors (5.4 months vs 3.0 months, p = 0.001) (Figure 2). Additionally, both single- 
and multi-agent chemotherapy as first-course therapy significantly improved OS compared to patients who did not 
receive chemotherapy (7.0 months vs 1.94 months and 8.5 months vs 1.94 months, respectively) (Figure 3).

Younger patients (<50 years) had a better OS compared to those in the average age group (50–64 years) and older 
adults (≥65 years) (5.0 months vs 3.8 months vs 3.4 months, respectively, p < 0.001) (Figure 4). Non-Hispanic White 
patients had a decreased median survival time compared to non-Hispanic Black and Hispanic patients (3.4 months vs 4.0 
months vs 4.0 months, respectively, p < 0.001). Patients treated at academic facilities had a favorable survival compared 
to those treated at non-academic facilities (4.3 months vs 3.2 months, p < 0.001). Patients with a total Charlson-Deyo 

Figure 2 Overall survival of hepatocellular carcinoma patients with bone metastasis based on tumor grade. The classification of cancer grade into three categories is as 
follows: well-differentiated (grade I), moderately differentiated (grade II), and poorly differentiated (grade III). The Kaplan–Meier method was used to determine the median 
overall survival, with statistical significance set at p < 0.05.
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score of 0 had better survival than those with a total Charlson-Deyo score of 3 (4.1 months versus 2.1 months, p < 0.001). 
There were no significant differences in survival based on gender (Supplementary Table 4).

Discussion
In the current study, we reported that 3.1% (5285) of the HCC patients had bone metastasis. Similarly, a study from 
Surveillance, Epidemiology, and End Results (SEER) database between 2010 and 2014 reported that 4.29% of HCC 
patients were found to have bone metastasis.11, They reported the estimated incidence of 2–25% in HCC patients with 
bone metastasis. Previously, the incidence of bone metastasis in HCC was reported to increase from 4.5% during 1978– 
1987 to 12.9% during 1988–1997.13 Although bone metastasis is not common in HCC, the detection of bone metastasis 
is increasing because of the development of survival and diagnostic modalities. In our large cohort, when we stratified the 
HCC patients with bone metastasis over the years, we found that the number of bone metastasis increased over time, with 
a peak of 24.4% cases in 2019 (Figure 1).

Single-agent sorafenib or systemic chemotherapy with doxorubicin, gemcitabine, or combined regimens was reported 
to improve survival in HCC patients with bone metastasis.3,14 It is worth mentioning that sorafenib has been established 
as the primary treatment option for patients with advanced HCC ever since the FDA first granted its approval for HCC in 
2007 and has largely displaced traditional chemotherapy in practice. In the current study, we identified that chemotherapy 
(single and multi-agent regimens including tyrosine kinase inhibitors (TKIs) such as sorafenib) as a first-course treatment 

Figure 3 Overall survival of hepatocellular carcinoma patients with bone metastasis based on treatment. The administration of chemotherapy was divided into three 
categories: none, single-agent, and multi-agent. Tyrosine kinase inhibitors, such as sorafenib, were included in chemotherapy, while immunotherapies such as atezolizumab 
were not included in the analysis. The Kaplan–Meier method was used to determine the median overall survival, with statistical significance set at p < 0.05.
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was associated with improved OS in HCC patients with bone metastasis. While the median survival rate among 
chemotherapy recipients was between 7 and 8.5 months, the survival rate in the patients without systemic treatment 
was 1.94 months (Figure 2). Similar to our study, Hu et al showed that the absence of systemic chemotherapy in HCC 
patients with bone metastasis was an independent prognostic risk factor and related to poor prognosis.15 In our further 
analysis for the factors related to survival, we found that younger age (<50 years), lower tumor grade, receiving treatment 
at the academic facility, and lower comorbidity scores were associated with better OS. This could be attributed to the fact 
that younger patients tend to be healthier and more often receive aggressive treatments. The observed discrepancies 
between facilities could be explained by the differences in quality of care and the varying expertise levels across different 
categories of cancer centers. In their study, higher rates of bone metastasis in the male sex, higher T stage, and 
intrahepatic metastatic disease were found. In another study with 37 patients, Kim et al did not show a survival difference 
between locoregional and/or systemic chemotherapy compared to supportive care in HCC patients with bone 
metastasis.16 It is important to note that the study was conducted before the era of sorafenib and with a relatively 
small sample size between June 2000 and April 2007. This may partly explain why there was no difference between 
locoregional and systemic treatment for HCC patients with bone metastasis.

Although the prognosis of HCC patients with bone metastasis is dismal, early detection of bone metastasis is extremely 
important to provide timely treatment.17 Given the low incidence of bone metastasis in HCC patients, the optimal treatment 
strategies are not well defined. HCC patients with bone metastasis should be considered for systemic treatment and palliative 

Figure 4 Overall survival of hepatocellular carcinoma patients with bone metastasis based on age. The overall survival analysis was stratified by age, with patients classified 
into three categories: younger patients (< 50 years), middle-aged patients (50–64 years), and older adults (≥ 65 years). The median overall survival was determined using the 
Kaplan–Meier method, with statistical significance set at p < 0.05.

https://doi.org/10.2147/JHC.S417273                                                                                                                                                                                                                                   

DovePress                                                                                                                                           

Journal of Hepatocellular Carcinoma 2023:10 1136

Ozer et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


bone-directed localized therapies. Bone metastasis-related events, including severe pain, spinal cord compression, patholo-
gical fractures, and ambulatory dysfunctions, significantly impact the patients.1 Currently, there are no widely accepted bone 
metastasis screening strategies in HCC patients. Therefore, it is crucial to identify the risk factors to predict the patients at high 
risk of bone metastasis and spare them from subsequent complications. Bone scintigraphy is the most utilized imaging tool for 
skeletal metastases. Primarily, it has a high sensitivity for osteosclerotic or mixed metastases.18,19 On the other hand, FDG- 
PET has the ability to detect 80% of bone metastases in HCC and may be easier to obtain in clinical practice.20,21 Although 
The National Comprehensive Cancer Network (NCCN) guidelines do not currently recommend routine PET/CT due to its 
limited sensitivity but high specificity, it is suggested that PET/CT may be considered in cases where there is an equivocal 
finding. Specifically, when an HCC is detected by CT or MRI and exhibits increased metabolic activity on PET/CT, a higher 
intralesional standardized uptake value may indicate biologic aggressiveness and predict a less optimal response to locor-
egional therapies. NCCN does recommend a bone scan and/or additional bone imaging if there is suspicious bone pain or if 
cross-sectional imaging suggests the possibility of bone metastases.

The identification of biomarkers potentially contributes to timely diagnosis and could improve survival rates through 
prognostication and treatment response monitoring. Therefore, previous studies evaluated various prognostic factors. Most 
importantly, He et al have shown that higher alpha-fetoprotein (AFP) levels were significantly related to poorer survival in 
HCC patients with bone metastasis.12 In addition to AFP, previous studies suggested various risk factors, including Child- 
Pugh class, tumor size, Tomita scoring, BMI, marital status, skeletal-related events, and treatment history.10,11,22–25 Hu et al 
developed a diagnostic nomogram for predicting bone metastasis. They also reported a prognostic nomogram in HCC patients 
with bone metastasis.15 They identified that T and N stage, sex, and tumor grade were significant predictors for bone metastasis 
in HCC patients. Also, various molecular expressions, including LncRNA34a, stromal cell-derived factor-1 (SDF-1), 
connective tissue growth factor (CTGF), interleukin-11 (IL-11), chemokine receptor CXCR4, MicroRNA-34a were found 
to be associated with bone metastasis in HCC patients.26–30 Similarly, Zhang et al reported higher expression levels of Lnc34a 
in HCC patients with bone metastasis than those without bone metastasis.29

Consistent with previous reports, the axial bones were the most common sites of bone metastasis in HCC patients in 
the current study. Studies hypothesized that portal hypertension-related collateral formations around the vertebral vein 
system promote the metastasis.1 Although the steps of bone metastasis from solid tumors are similar, the precise 
pathophysiology of early bone metastasis from HCC remains elusive. The development of bone metastasis in HCC 
involves a complex mechanism influenced by multiple factors. Vascular endothelial growth factor (VEGF), recognized as 
a crucial driver of angiogenesis in both the primary HCC lesion and its metastasis to bone, is thought to have a critical 
role in promoting bone resorption and facilitating tumor growth in the bone microenvironment.31 The molecular 
mechanisms, such as the development of the extracellular matrix, stemness, metabolic and epigenetic changes, dysre-
gulated non-coding RNAs, and activation of the p38 stress-induced pathway, have the potential to activate dormant 
cancer cells and drive their progression towards the formation of micro-metastases.32 This multi-step process starts with 
detaining cancer cells from the primary tumor site and invading the regional blood vessels and lymph nodes. Once cancer 
cells reach distal capillaries, they extravasate and disseminate to adjacent tissues and bone marrow to further progress to 
bone metastasis.33,34 With the progression of metastasis, dormant cells start to proliferate extensively and lead to the 
modification of the bone structure. Adhesive molecules interact with cancer cells with bone matrix and increase bone 
resorbing pro-angiogenic molecules production. Moreover, resorption of the bone induces the release of platelet-derived 
growth factor (PDGF), transforming growth factor beta (TGF-β), fibroblast growth factor (FGF), insulin-like growth 
factors (IGF), and bone morphogenetic proteins.35,36 Although advancements have enabled the study of rare cells, 
including dormant cells in the bone microenvironment, enhancing our understanding of early bone metastasis develop-
ment, the precise pathophysiological mechanisms that underlie the crucial early events in HCC-related bone metastasis 
are not yet fully understood.37 Current mouse models do not accurately represent clinical progression, hindering the 
development of therapies targeting dormancy.38 Targeting dormancy could be key to reducing bone metastasis incidence. 
Further molecular-based studies are needed to illuminate the precise mechanisms further.

Most of the treatment modalities for bone metastases aim to palliate symptoms. Radiotherapy has been used for 
palliative purposes, however, with limited effect on survival. A study from Seong et al reported relieved pain in 73% of 
the HCC patients with bone metastasis with palliative radiotherapy with a median dose of 30 Gy.39 Chow et al reported 
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complete pain response in 33% of the patients.40 In another study with 192 HCC patients with bone metastasis, Choi et al 
reported a complete pain response in 21.4% of the patients.41 Recently, ablative radiotherapies (higher doses in few 
fractions) gained popularity with a potentially positive impact on survival rates.42 Most recently, Kim et al demonstrated 
improved OS with ablative radiotherapy.43 Some studies showed that combination modalities with transarterial che-
moembolization (TACE) and radiotherapy provided a higher percentage of permanent pain relief than TACE or radio-
therapy alone.44,45

Strengths and Limitations
Our study has individual strength in reporting the tumor and clinical characteristics on survival in HCC patients with 
bone metastasis in a large cohort that is not studied well in the current literature. Also, our study has several limitations, 
particularly with being a retrospective study; it inevitably carries the risk of selection bias. As the NCDB is not 
a population-based database, the HCC patients with bone metastasis included in this study may not be representative 
of the entire US population. The information collected in the NCDB database is open to potential coding errors. Bone 
metastasis was recorded at the first diagnosis of HCC; therefore, the patients who developed bone metastasis in the latter 
stage cannot be recorded. Also, NCDB does not have information regarding certain variables that could affect OS, 
including Karnofsky performance status, Child-Pugh classification, Skeletal-related events, treatment details and the 
etiology of the HCC. Another limitation of the study is the underrepresentation of women in the study population, with 
men comprising approximately 86% of the cohort. Lastly, the NCDB is limited to documenting only the first course of 
treatment with lack of details on subsequent therapeutic interventions, their regimens, or the specific dosages involved. 
Also, the current study did not include immunotherapies as part of systemic treatments, which have been increasingly 
utilized for HCC patients following FDA approvals in recent years.

Conclusion
Our study found better OS in treatment receipt, lower tumor grade, younger age, non-Hispanic Black and Hispanic race 
and lower comorbidity score in HCC patients with bone metastasis. As the first-line treatment, both single and multi- 
agent chemotherapies improved OS compared to patients who did not receive chemotherapy. Small sample sizes and 
a lack of nationwide oncology outcome data have limited previous studies of HCC patients with bone metastasis. 
Therefore, future prospective studies should be conducted to determine the risk factors and the survival characteristics of 
HCC patients with bone metastases with therapies designed to optimize clinical outcomes.

Until recently, tyrosine kinase inhibitors were the primary treatment option for unresectable liver cancer. However, 
there has been a rapid emergence of new data that has significantly reshaped the treatment paradigm for HCC. The 
combination of atezolizumab and bevacizumab, which involves immunotherapy along with anti-VEGF therapy, as well 
as the combination of durvalumab and tremelimumab, two immunotherapy drugs, have now become the preferred first- 
line treatment for unresectable or metastatic HCC. These novel therapies have demonstrated promising effects. 
Nevertheless, challenges such as high rates of metastasis and drug resistance still remain. Currently, ongoing clinical 
trials are primarily focused on assessing the efficacy of immune checkpoint blockade using antibodies against pro-
grammed cell death 1 (PD-1), programmed cell death-ligand 1 (PD-L1), and cytotoxic T-lymphocyte-associated antigen 4 
(CTLA-4). These trials evaluate both monotherapy and combination therapy approaches for HCC patients.46 In addition 
to these advancements, traditional Chinese medicines (TCMs) have gained recognition for their multi-targeted and 
coordinated intervention effects against HCC. Accumulating evidence suggests that TCMs may have the ability to inhibit 
malignancy and impede the progression of HCC.47

In summary, the treatment landscape for unresectable liver cancer has undergone a notable transformation, with 
immunotherapy-based regimens superseding TKIs. Ongoing clinical trials continue to explore the potential of immune 
checkpoint blockade, while traditional Chinese medicines offer an additional avenue with their multi-faceted mechanisms 
in combating HCC. Further research will be required to investigate whether these therapies can enhance outcomes for 
patients with bone metastasis.
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