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Background: Population aging has emerged as a pressing global concern and a significant medical challenge. The use of transarterial 
chemoembolization (TACE) has been extensively employed for managing unresectable hepatocellular carcinoma (HCC). However, 
there is limited evidence regarding the safety and effectiveness of TACE specifically in individuals aged 80 years and above.
Aim: To examine the safety and effectiveness of TACE in elderly patients (≥ 80 years) compared to younger patients (< 80 years) with 
HCC, and the potential risk factors that may impact the progression-free survival (PFS) for TACE were also identified.
Methods: A retrospective analysis was conducted on a consecutive cohort of unresectable HCC patients who were initially treated 
with TACE. The patients were categorized into two groups based on the age at which they underwent TACE, and the efficacy and 
safety of the treatment were evaluated. The PFS was investigated, and the prognostic factors were analyzed using the Kaplan-Meier 
method and Cox proportional hazard models.
Results: A total of 198 patients were included in this study, with 44 patients aged 80 years or older and 154 patients younger than 80 
years. The cumulative risk of PFS after TACE was similar between the two groups (P = 0.800). In the multivariate analysis, a lower 
ECOG score (P = 0.039) and an earlier BCLC stage (P = 0.004) were identified as independent predictors of better PFS. Patients in 
both groups tolerated the TACE treatment well.
Conclusion: The impact of aging on poor PFS is not significant. In patients with HCC, TACE therapy is both safe and effective for 
octogenarians, similar to younger patients. Furthermore, the better PFS is associated with a low ECOG score and an early BCLC 
stage.
Keywords: transarterial chemoembolization, hepatocellular carcinoma, elderly patients, octogenarians

Introduction
Liver cancer is a common malignancy, ranking sixth in frequency and third in terms of cancer-related deaths worldwide. 
Hepatocellular carcinoma (HCC) is the most common form of primary liver cancer, accounting for 75%-85% of cases, and is 
associated with poor prognosis.1 While surgical resection, liver transplantation, and ablation are potentially curative options, only 
a small number of patients are eligible for these treatments. For patients with unresectable HCC, transarterial chemoembolization 
(TACE) has been recommended as an effective palliative therapy, showing promising survival outcomes.2

Population aging has emerged as a global issue and a significant medical concern. In Europe, the average life 
expectancy has surpassed 80 years and continues to rise.3 In the USA, individuals aged over 65 years make up 13% of 
the population, with 1.8% being over 85 years old.4 Notably, China is experiencing a particularly pronounced aging 
trend. According to the 2021 census data from the Central People’s Government of the People’s Republic of China, the 
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average life expectancy of residents is projected to increase from 77.93 years in 2020 to 78.2 years in 2021.5 

Consequently, there is an urgent need to investigate the effectiveness and safety of TACE for elderly patients with HCC.
Previous studies have confirmed the effectiveness of TACE in elderly cohorts with different age cutoffs.6–8 However, 

the widespread use of TACE in elderly patients, especially octogenarians, remains controversial. This controversy may be 
attributed to the scarcity and heterogeneity of data and study populations.6 Furthermore, most of the research studies have 
used a cutoff age of 70 or 75 years.7–9 According to the latest statement from the World Health Organization (WHO),10 

individuals aged 80 years or older are considered elderly. To our knowledge, there are few studies that have specifically 
investigated the value of TACE in patients aged 80 years or older compared to those younger than 80 years.

The objective of this study was to assess the safety and efficacy of TACE in two cohorts of patients with HCC, 
categorized by age: those aged 80 years or older and those younger than 80 years. Additionally, the study aimed to 
identify the factors that influence progression-free survival (PFS) in patients undergoing TACE.

Methods
Patients
This study was approved by the Ethics Committee of Tongji Medical College, Huazhong University of Science and 
Technology, and it was conducted in accordance with the ethical guidelines outlined in the 1975 Declaration of Helsinki. 
Informed consent was waived from all participants because of the retrospective nature of the study. All patient names and 
private data were kept anonymous and confidential. A retrospective analysis was performed on a consecutive series of 
HCC patients who underwent TACE as their initial treatment at our institution between January 2015 and 
December 2021.

The eligibility criteria for the present study were as follows: 1) patients aged over 18 years with HCC confirmed by 
pathological or clinical diagnosis according to the European Association for the Study of the Liver (EASL) criteria;2 2) 
patients who received TACE as the initial treatment option without undergoing any other treatment until experiencing the 
primary endpoint, including surgery, ablation, or systemic therapy; 3) patients who were ineligible or unwilling to receive 
liver transplant, resection, or ablation; 4) patients with liver function classified as Child-Pugh Class A or B without 
ascites; and 5) patients with an Eastern Cooperative Oncology Group (ECOG) performance status of 0–2.

The exclusion criteria for this study were as follows: 1) diffuse liver cancer observed on imaging; 2) HCC with 
vascular invasion (lobar or main portal trunk) or extrahepatic spread; 3) tumor burden exceeding 70% liver involve-
ment; 4) technically unsuccessful TACE procedure; and 5) irregular follow-up or loss to follow-up within six months 
after the TACE operation.

The patients were divided into two groups: the elderly HCC group (E-HCC group, aged 80 years or older) and the 
non-elderly HCC group (Non-e HCC group, younger than 80 years).

Treatment Protocol
Conventional Transarterial Chemoembolization (C-TACE) or TACE with CalliSpheres® microspheres (CSM-TACE, 
Jiangsu Hengrui Medicine Co., Ltd., Jiangsu Province, China) was conducted in two cohorts. A 5F visceral catheter was 
inserted to catheterize the celiac trunk and the superior mesenteric artery after gaining vascular access through the 
common femoral artery. Selective arteriography was performed to identify potential hypervascular tumors. In case of 
need, the potential extrahepatic collateral vessels were examined to rule out malignant parasitization of blood flow. 
A coaxial microcatheter system (Progreat, Terumo, Tokyo, Japan) with a diameter of 2.7F was used to advance into the 
tumor-feeding arteries. Subsequently, either conventional- or CSM-TACE was performed following previously described 
methods.11

Doxorubicin was the only used chemotherapeutic drug in this study. The dosage of chemotherapeutic drug used could 
be body surface area-based, liver function-based, weight-based, or even empiric. Currently used dose of doxorubicin was 
10–100 mg. The ethiodized oil and chemotherapeutic drugs should be mixed into an emulsion and configured as 
a “water-in-oil” emulsifier to improve its stability. The volume ratio of ethiodized oil to drug aqueous solution is usually 
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2:1. The volume of ethiodized oil injected is generally determined by the size and vascularity of the tumor, with common 
usage of 5–15 mL.

Technical success was determined by the successful placement of the catheter into the tumor-feeding arteries and the 
administration of transarterial therapy according to the planned procedure. The endpoint for embolization was stasis of 
blood flow in the arterial feeders to the tumor. The assessment was conducted for each TACE procedure.

Follow-Up and Efficacy Assessment
Follow-up CT or MR examinations were conducted on patients 1–3 months after each TACE treatment. Tumor response 
was assessed using contrast-enhanced CT or MRI scans obtained 6 months after TACE. Two radiologists (Bin Liang and 
Heshui Shi) evaluated the images independently and in a blinded manner to determine tumor characteristics and response. 
Tumor response was categorized as complete response (CR), partial response (PR), stable disease (SD), or progressive 
disease (PD), following the modified Response Evaluation Criteria in Solid Tumors (mRECIST) scheme.12 The objective 
response rate (ORR) was calculated by adding the complete response (CR) and partial response (PR) rates. The disease 
control rate (DCR) was calculated by adding the CR, PR, and SD rates. Progression-free survival (PFS) was defined as the 
time from the initiation of treatment to either radiological progression or death, which served as the primary endpoint in this 
study. Patients who were lost to follow-up within six months after the first TACE were considered censored.

To identify potential predictors of PFS, the study analyzed several variables, including age, gender, pathogeny, comorbid-
ity, Child-Pugh class, alanine aminotransferase (ALT), aspartate aminotransferase (AST), Eastern Cooperative Oncology 
Group (ECOG) score, a-fetoprotein (AFP), number of transarterial chemoembolization (TACE) sessions, and tumor char-
acteristics such as Barcelona Clinic Liver Cancer (BCLC) stage, number of tumors, tumor size, and tumor burden.

Assessment of Safety
Safety was assessed by recording the occurrence of postembolization syndrome and severe adverse events during the 
periprocedural and follow-up periods. The postembolization syndrome typically manifested as fever, nausea or vomiting, 
and pain. It was important to note that the syndrome itself is not considered an adverse event, but rather an expected 
outcome of embolization. Adverse events (AEs) were evaluated based on the Common Terminology Criteria for Adverse 
Event, version 4.0.13 A severe adverse event was defined as any event that necessitates additional therapy, such as an 
increased level of care, hospitalization beyond observation status (including readmission after initial discharge), 
permanent adverse sequelae resulting in significant morbidity and disability, or death.

Statistical Analysis
Continuous data were expressed as mean ± standard deviation. Statistical analyses were conducted using the Wilcoxon 
Signed Rank Test, Mann–Whitney U-test, Pearson Chi-square test, Fisher Exact test, and McNemar-Bowker test, as 
appropriate. The PFS was evaluated using the Kaplan-Meier method, and 95% confidence intervals (CI) were provided 
for proportions. Variables associated (P ≤ 0.2) with survival in the univariate analysis were included in the Cox 
multivariate stepwise regression model to identify independent prognostic factors. The adjusted relative risk (hazard 
ratio, HR) and 95% CI were calculated for each independent predictive factor. Statistical analyses were performed using 
software (SPSS, version 26.0; SPSS Inc., Chicago, Illinois, USA). A two-tailed P value less than 0.05 was considered to 
indicate a statistically significant difference.

Results
Patient Characteristics
A total of 198 HCC patients were enrolled in this study. Among these patients, 44 (22.2%) were aged 80 or older (E-HCC 
group), whereas 154 (77.8%) were aged less than 80 (Non-e HCC group). Elderly patients were more likely to be 
infected by the hepatitis B virus than the younger patients, while the etiology of younger patients was associated with 
alcohol abuse or steatohepatitis. The younger patients underwent multiple TACE sessions compared to the elderly 
patients (P < 0.001), which may be attributed to the earlier BCLC stage (P = 0.004) and fewer tumor nodules (P = 0.034) 
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Table 1 Demographic and Clinical Characteristics of Patients Between the Different Groups

Variables All Patients (n=198)* E-HCC (n=44)* Non-e HCC (n=154)* P value

Age (yrs) 65.40 ± 12.44 81.64 ± 1.81 60.76 ± 10.04 < 0.001
Gender 0.152

Male 159 (80.30%) 32 (72.72%) 127 (82.47%)

Female 39 (19.70%) 12 (27.28%) 27 (17.53%)
Pathogeny 0.009

HBV-related 157 (79.29%) 29 (65.91%) 128 (83.12%)

HCV-related 13 (6.57%) 7 (15.90%) 6 (3.90%)
Others 28 (14.14%) 8 (18.19%) 20 (12.98%)

Comorbidity 0.130
None 131 (66.16%) 22 (50.00%) 109 (70.78%)

CAVDs or CEVDs 29 (14.65%) 10 (22.73%) 19 (12.34%)

CRDs 6 (3.30%) 1 (2.27%) 5 (3.25%)
Diabetes 5 (2.53%) 1 (2.27%) 4 (2.59%)

Multiple comorbidities 25 (12.63%) 9 (20.46%) 16 (10.39%)

Others 2 (0.73%) 1 (2.27%) 1 (0.65%)
Child-Pugh class 0.457

A 173 (87.37%) 37 (84.09%) 136 (88.31%)

B 25 (12.63%) 7 (15.91%) 18 (11.69%)
ALT (u/L) 42.96 ± 29.85 42.08 ± 27.30 43.21 ± 30.62 0.969

AST (u/L) 57.46 ± 48.72 56.88 ± 64.78 57.63 ± 43.33 0.584

ECOG score 0.154
0 141 (71.21%) 27 (61.36%) 114 (74.03%)

1 55 (27.78%) 17 (38.64%) 38 (24.68%)

2 2 (1.01%) 0 (0.00%) 2 (1.29%)
AFP 0.428

<200 127 (64.14%) 26 (59.09%) 101 (65.58%)

≥200 71 (35.86%) 18 (40.91%) 53 (34.42%)
TACE sessions 5.14 ± 2.60 2.64 ± 1.87 5.85 ± 2.33 < 0.001

C-TACE 4.13 ± 2.61 1.73 ± 1.56 4.81 ± 2.44

CSM -TACE 1.06 ± 1.56 0.91 ± 1.25 1.10 ± 1.64
Tumor characteristics

BCLC stage 0.004

A 55 (27.78%) 21 (47.73%) 34 (22.08%)
B 85 (42.93%) 13 (29.55%) 72 (46.75%)

C 58 (29.29%) 10 (22.72%) 48 (31.17%)

Tumor number 0.034
1 97 (48.99%) 27 (61.36%) 70 (45.45%)

2~3 43 (21.72%) 11 (25.00%) 32 (20.78%)

>3 58 (29.29%) 6 (13.64%) 52 (33.77%)
Tumor size (cm) 0.367

≤5 53 (26.77%) 13 (29.55%) 40 (25.97%)

5~10 64 (32.32%) 17 (38.64%) 47 (30.52%)
≥10 81 (40.91%) 14 (31.81%) 67 (43.51%)

Tumor burden 0.536

<50% 118 (59.59%) 28 (63.63%) 90 (58.44%)
>50% 80 (40.41%) 16 (36.37%) 64 (41.56%)

Note: *Except where indicated, data are numbers of patients, with percentages in parentheses, or means ± standard deviations. 
Abbreviations: E-HCC, elderly HCC group; Non-e HCC, none elderly HCC group; HCC, hepatocellular carcinoma; HBV, Hepatitis 
B virus infection; HCV, Hepatitis C virus infection; CAVDs, cardiovascular diseases; CEVDs, cerebrovascular diseases; CRDs, Chronic 
respiratory diseases; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ECOG, Eastern Cooperative Oncology Group; AFP, 
a-fetoprotein; TACE, transarterial chemoembolization; C-TACE, conventional TACE; CSM -TACE, TACE with CalliSpheres® micro-
spheres; BCLC Barcelona Clinic Liver Cancer.
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observed in the elderly group. There was no statistical difference in tumor size and tumor burden between the two study 
groups. The demographic and clinical characteristics of the recruited patients are summarized in Table 1.

Treatment Process
All patients underwent technically successful TACE treatment. In the elderly group, 11 patients received one TACE 
session, 18 patients received two sessions, and 15 patients received three or more sessions. The median number of TACE 
treatments per patient was two (range, 1–8). In contrast, all of the patients in the non-elderly group had received at least 
three TACE sessions. Specifically, 27 patients received three TACE sessions, 24 patients received four sessions, and 103 
patients received five or more sessions. The median number of TACE treatments was six (range, 3–12).

Furthermore, in the E-HCC group, eight patients accepted CSM-TACE treatment alone with a median number of one 
(range, 1–3), while 23 patients received a total of 54 C-TACE-only treatments with a median number of two (range, 1–8). 
Both of the two TACE procedures were performed in 13 patients.

In the Non-e HCC group, four patients underwent CSM-TACE operation alone, with a median number of three 
treatments (range: 3–4). A total of 477 C-TACE-only treatments were performed in 86 patients, with a median number of 
five treatments (range: 3–12). Additionally, 64 patients underwent both CSM and C-TACE operations.

Follow-Up, Tumor Response and Clinical Examinations
The median follow-up period was 13.5 months (range, 8–68 months). In the E-HCC group, 11 patients achieved CR, 19 
patients achieved PR, 11 patients had SD, and 3 patients had PD. Therefore, the ORR was 68.18% (30/44) and the DCR 
was 93.18% (41/44). In the Non-e HCC group, 31 patients achieved CR, 71 patients achieved PR, 38 patients had SD, 
and 14 patients had PD. The ORR was 66.23% (102/154) and the DCR was 90.91% (140/154). There was no significant 
difference in treatment response six months after TACE between the two groups (Table 2).

Regarding clinical examinations, there was no statistically significant difference in the Child-Pugh class among 
E-HCC patients before and after TACE. However, it was observed that younger patients had worse liver function after 
TACE (P = 0.038), and there was no significant difference between the two cohorts at six months after the operation. In 
terms of ECOG, there was no statistical difference before and after TACE in the same group of patients. However, 
repeated TACE sessions worsened the condition of younger patients (P < 0.001). An increase in ALT was observed in the 
E-HCC group after TACE (P < 0.001), while ALT levels decreased in the younger group (P < 0.001). There was no 
significant difference between the two groups postoperatively (P = 0.159). The levels of AST and AFP decreased in the 
same group before and after TACE. However, there was no statistical difference between the two groups during the 
follow-up period (Table 3).

Table 2 Tumor Response at 6 Months After TACE

Response Patients, No. (%) P value

E-HCC (n=44) Non-e HCC (n=154)

CR 11 (25.00%) 31 (20.13%) 0.486
PR 19 (43.18%) 71 (46.10%) 0.731

SD 11 (25.00%) 38 (24.67%) 0.965

PD 3 (6.82%) 14 (9.09%) 0.865
ORR 30 (68.18%) 102 (66.23%) 0.809

DCR 41 (93.18%) 140 (90.91%) 0.865

Note: Data are presented as n (%). E-HCC, elderly HCC group; Non-e HCC, none elderly HCC 
group. 
Abbreviations: HCC, hepatocellular carcinoma; TACE, transarterial chemoembolization; CR, 
complete response; PR, partial response; SD, stable disease; PD, progressive disease; ORR, 
objective response rate; DCR, disease control rate.
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Risk Factors for PFS
In the univariate analysis, several factors were found to be significant in terms of progression-free survival (PFS), including 
Child-Pugh class (P = 0.151), ECOG score (P = 0.179), AFP level (P = 0.143), BCLC stage (P < 0.001), tumor number (P = 
0.017), tumor size (P = 0.034), and tumor burden (P = 0.002). However, in the multivariate analysis, only ECOG score and 
BCLC stage remained significant after adjusting for other variables (Table 4). Patients with lower ECOG score and earlier 
BCLC stage had longer PFS. Age was not found to be an independent predictor of PFS (P = 0.800).

The Kaplan-Meier curves of PFS were analyzed based on BCLC stage and divided into three groups. Patients with 
BCLC stage A had a median survival time of 19.0 months (95% CI 15.101–22.899), while patients with BCLC stage 

Table 3 Changes of Laboratory Examination Results and ECOG Score Before and at 6 Months After TACE

Variables E-HCC (n=44)* Non-e HCC (n=154)* P# value

Before After P value Before After P value

ALT (u/L) 42.08 ± 27.30 47.28 ± 78.55 < 0.001 43.21 ± 30.62 39.95 ± 33.11 < 0.001 0.159

AST (u/L) 56.88 ± 64.78 56.45 ± 56.61 < 0.001 57.63 ± 43.33 50.31 ± 44.58 < 0.001 0.923
Child-Pugh class 1.000 0.038 0.592

A 37 (84.09%) 38 (86.36%) 136 (88.31%) 124 (80.52%)

B 7 (15.91%) 4 (13.64%) 18 (11.69%) 30 (19.48%)
ECOG score 0.238 0.879 < 0.001

0 27 (61.36%) 21 (47.72%) 114 (74.03%) 115 (74.68%)

1 17 (38.64%) 23 (52.27%) 38 (24.68%) 36 (23.38%)
2 0 (0.00%) 0 (0.00%) 2 (1.29%) 3 (1.94%)

AFP 0.039 0.017 0.829

<200 26 (59.09%) 33 (75.00%) 101 (65.58%) 113 (73.38%)
≥200 18 (40.91%) 11 (25.00%) 53 (34.42%) 41 (26.62%)

Notes: *Except where indicated, data are numbers of patients, with percentages in parentheses, or means ± standard deviations. P value before and after 
TACE in the same group. P# value for two groups at 6 months after TACE. Data are presented as n (%). E-HCC, elderly HCC group; Non-e HCC, none 
elderly HCC group. 
Abbreviations: HCC, hepatocellular carcinoma; TACE, transarterial chemoembolization; ALT, alanine aminotransferase; AST, aspartate aminotransferase; 
ECOG, Eastern Cooperative Oncology Group; AFP, a-fetoprotein.

Table 4 Results of Univariate and Multivariate Analysis of Factors Associated with PFS

Parameters Univariate HR (95% CI) P value Multivariate HR (95% CI)# P value

Age 0.954 (0.661, 1.379) 0.800 – –
Gender 0.800 (0.525, 1.219) 0.290 – –

Pathogeny 0.867 (0.689, 1.090) 0.458 – –

Comorbidity 0.998 (0.899, 1.109) 0.457 – –
Child-Pugh class 1.383 (0.880, 2.174) 0.151 1.400 (0.873, 2.243) 0.162

ALT 0.998 (0.994, 1.003) 0.504 – –

AST 1.001 (0.997, 1.004) 0.739 – –
ECOG score 1.321 (0.957, 1.823) 0.179 1.416 (1.018, 1.971) 0.039

AFP 1.269 (0.917, 1.756) 0.143 1.044 (0.743, 1.467) 0.804

TACE sessions 0.982 (0.928, 1.039) 0.522 – –
BCLC stage 1.622 (1.312, 2.006) < 0.001 1.449 (1.126, 1.866) 0.004

Tumor number 1.248 (1.041, 1.498) 0.017 1.134 (0.934, 1.377) 0.203

Tumor size 1.233 (1.016, 1.495) 0.034 0.995 (0.744, 1.331) 0.974
Tumor burden 1.648 (1.202, 2.259) 0.002 1.339 (0.829, 2.162) 0.233

Notes: #Variables with P value ≤ 0.2 in the univariate analysis were further included in the multivariate Cox proportional hazards 
regression model analysis. 
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; ECOG, Eastern Cooperative Oncology Group; AFP, 
a-fetoprotein; TACE, transarterial chemoembolization; BCLC Barcelona Clinic Liver Cancer.
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B had a median survival time of 9.0 months (95% CI 7.344–10.656). Patients with BCLC stage C had a median survival 
of 7.5 months (95% CI 6.671–8.329). There was a significant difference between the survival times of these groups 
(Figure 1A). Additionally, Figure 1B displayed the Kaplan-Meier estimates of PFS for younger and elderly patients, 
although statistical significance was not indicated.

Safety
No treatment-related deaths were observed during the hospitalization and follow-up periods. Out of the total 169 patients, 
both groups experienced postembolization syndrome, which included symptoms such as fever, abdominal pain, vomiting, 
or nausea, during the periprocedural period. However, there was no statistically significant difference between the two 
groups. Groin hematoma occurred in six patients, but the P value was greater than 0.05, indicating no significant 
difference. The aforementioned symptoms were relieved within three to five days after receiving symptomatic treatment.

Additionally, six patients in both groups developed severe AEs, such as liver dysfunction and hepatorenal syndrome. 
However, these symptoms were resolved after active treatment with guidance from multidisciplinary teams, and no 
statistical difference was found between the two groups (Table 5).

Figure 1 Kaplan-Meier analysis of progression-free survival (PFS) based on BCLC staging system and age. (A) Kaplan-Meier curves illustrating the division into three groups 
according to the BCLC staging system. (B) Kaplan-Meier curves based on age. 
Abbreviations: PFS, progression-free survival; BCLC, Barcelona Clinic Liver Cancer; Ref, reference.

Table 5 AEs After TACE Treatment

Items E-HCC (n=44) Non-e HCC (n=154) P value

Abdominal pain, n (%) 35 (79.55%) 123 (79.87%) 0.962

Nausea and vomiting, n (%) 22 (50.00%) 119 (77.27%) < 0.001

Fever, n (%) 38 (86.36%) 131 (85.06%) 0.830
Groin hematoma, n (%) 2 (4.55%) 4 (2.59%) 0.616

Liver disfunction, n (%) 1 (2.27%) 2 (1.29%) 0.532
Hepatorenal syndrome, n (%) 1 (2.27%) 2 (1.29%) 0.532

Hepatic artery dissection, n (%) 0 (0.00%) 0 (0.00%) –

Pulmonary oil embolization, n (%) 0 (0.00%) 0 (0.00%) –

Note: E-HCC, elderly HCC group; Non-e HCC, none elderly HCC group. 
Abbreviations: HCC, hepatocellular carcinoma, AEs, adverse events.
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Discussion
With the increasing incidence rate of HCC and the average age of patients at diagnosis, there is still a need to define the 
optimal management strategy for elderly HCC patients.14 Previous research has examined the outcome and safety of 
TACE in elderly patients, but these studies have been limited to those aged 65, 70, or 75 years. There has been little 
research focusing on the efficacy of TACE in octogenarians. In our research, we found that advanced age was not an 
independent risk factor for contraindication to TACE, shorter PFS, or severe AEs. A low ECOG score and early BCLC 
stage were identified as positive predictive factors for long-term PFS.

Although advanced age was not considered a contraindication in this study, elderly patients, particularly octogenar-
ians, were often excluded from clinical trials or practice.15 Overall, elderly patients have a significantly higher prevalence 
of comorbidities compared to younger patients, which may increase the risk of complications related to TACE.8 In this 
study, there were no significant differences in the baseline characteristics of comorbidities between the two groups. There 
are several possible reasons for this. Firstly, older patients with severe comorbidities were excluded from TACE 
treatment due to their lower level of physical activity compared to younger cohorts. Secondly, the extension of average 
life expectancy among the elderly has led to an improvement in their quality of life16 and overall physical condition. 
Additionally, there was a significant difference in the pathogeny of HCC between the two cohorts (P = 0.009). Most 
elderly individuals were hepatitis B carriers, while younger patients were more likely to be diagnosed with non-alcoholic 
fatty liver disease (NAFLD) or alcoholic hepatitis. This difference is worth noting.

This study found no significant difference in PFS or treatment efficacy between the two groups, which is consistent with 
previous research on the effectiveness of TACE in elderly cohorts with different age cutoffs. Mirici-Cappa et al7 observed 
comparable overall survival (OS) rates between patients over 70 years old and those under 70 years old. Nishikawa et al8 

compared the outcomes of intermediate hepatocellular carcinoma (HCC) patients who underwent TACE in two groups: 66 
patients over 75 years old and 84 patients under 75 years old, and found no difference in OS. Yau et al9 demonstrated that 
elderly patients (> 70 years) had higher OS and disease-specific survival compared to younger patients (< 70 years). There 
was no significant difference in TACE-related mortality between the two age groups. Our research further supports these 
findings by showing that octogenarian HCC patients treated with TACE had similar tumor response and PFS as patients 
under 80 years of age. These results provide additional evidence that age does not significantly affect the efficacy of TACE.

The prognosis of HCC patients is closely related to their ECOG score and BCLC stage. The treatment of HCC is determined 
by the BCLC staging system, which considers the extent of the disease, liver function assessed by the Child-Pugh score, and 
performance status (PS) assessed by the ECOG.2 Numerous studies have demonstrated that HCC patients with better 
performance status and those in earlier or intermediate BCLC stages, including elderly patients, can benefit from TACE 
treatment.2,17 Consistent with previous findings, our data demonstrated that the prognosis after TACE was heavily influenced 
by the pretreatment ECOG score and disease stage, irrespective of patient age. Our evaluation of other prognostic variables 
revealed no significant differences in PFS between the two cohorts. Notably, the older group exhibited earlier tumor stages (P = 
0.004) and a lower number of tumor nodules (P = 0.034), which might have contributed to the implementation of more 
aggressive treatment strategies.

Safety and tolerability in our study population were comparable to previous experiences with TACE in elderly 
patients aged 60 to 75 years.7–9 The most common side effect after TACE in both groups was post-embolization 
syndrome. We noticed a higher occurrence of nausea and vomiting in younger patients (P < 0.001), which may suggest 
that the treatment procedure, including higher concentrations of chemotherapy drugs or more extensive embolization, 
was more aggressive in the younger population.

Our study had several limitations. Firstly, the patients received either standard or CSM-TACE during the course of the 
study. To further discuss the impact of different embolic materials used in the TACE operation on the elderly population, 
a subgroup analysis with a large sample size is needed. Secondly, the degree of histologic differentiation was not 
included in the multivariable analysis due to the insufficient number of biopsy-proven HCCs in the study population. 
This omission may have potential clinical implications on TACE therapy. Lastly, the retrospective design of this study 
introduces inherent bias that could not be avoided.
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Conclusions
In conclusion, the findings of this study suggested that advanced age does not have a negative impact on the selection of 
TACE therapy in HCC patients. The safety and prognosis of 80-year-old HCC patients who underwent TACE were 
similar to those of younger patients. Additionally, lower ECOG score and earlier BCLC stage were identified as positive 
predictive factors for PFS in HCC patients treated with TACE.
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