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Abstract: Hepatocellular carcinoma (HCC) is the second most common cause of death by 

cancer in the world. Due to the delayed HCC development in hepatitis C carriers and nonal-

coholic fatty liver disease, the incidence of HCC in the elderly is increasing and is becoming 

a global health issue. Elderly patients with HCC should be assessed through proper oncologic 

approach, namely, screening tools for frailty (Geriatric-8 or Vulnerable Elders Survey-13) and 

comprehensive geriatric assessment. This review of the literature supports the same treatment 

options for elderly patients as for younger patients, in elderly patients selected as fit following 

proper oncogeriatric assessment. Unfit patients should be managed through a multidisciplinary 

team involving both oncological and geriatrician professionals. Specific studies and recom-

mendations for HCC in the elderly should be encouraged.
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Introduction
Management of cancer in elderly patients is becoming a global issue, due to the con-

stant rise of life expectancy during last decades.1 In developed countries, population 

older than 65 years will represent 20% of the general population in 2025, and this 

population is more at risk to develop malignant diseases.2 Currently, in the US and 

in Europe, 60% of newly diagnosed cancer and 70% of death-related cancer arise 

in this population.3

Consequently, it is expected that the number of older patients requiring specific 

oncologic management will steadily increase.

One of the most frequent diagnosed cancers in the world (fifth range in men), 

particularly in the elderly, is hepatocellular carcinoma (HCC), and its incidence 

regularly increases. HCC is currently the second cancer-related cause of death in men 

worldwide.4

HCC is generally diagnosed in middle-aged and elderly populations, most of the time 

in a context of cirrhotic liver, and its incidence is expected to increase. Different epidemio-

logical factors could explain this occurrence, such as the rising incidence of noninfectious 

cirrhosis liver, which develops later in the life. Furthermore, the development of vaccination 

and antiviral therapies improves the long-term control of chronic B or C hepatitis but delays 

the occurrence of liver cirrhosis and the development of HCC. Moreover, hepatitis C virus 

(HCV) contamination generally occurs in adult age and presents more severe consequences 

in older patients, such as severe histological damages and more liver cirrhosis. The latter 

represents a major part of the cause of HCC in elderly patients.5,6
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As elderly patients are at increased risk of other comor-

bidities, such as diabetes, renal failure, pulmonary and cardio-

vascular diseases, or other risk factors, optimal treatment strategy 

may be difficult to define. Consequently, for this population, 

there is a risk to be either undertreated, meaning the nondelivery 

of standard treatment only due to the age, in patients, however, 

fit to receive it, or overtreated, meaning the administration of 

the standard treatment despite the frailty of the patient, which 

could cause severe toxicities or geriatric failure.

To date, results of most studies do not find any difference 

in term of treatment outcomes comparing elderly and young 

patients, including studies comparing different treatment 

procedures.6–13 However, there is a lack of data concerning 

prognostic factors of survival for elderly patients with cancer, 

due to the few numbers of prospective studies using geriatric 

assessment tools. We will review in this article the existing 

literature regarding each HCC treatment modality.

Treatment of HCC considerably improved since last 

decades, with the development of new ablative procedures 

and improvement of surgery. Optimal treatment strategy is 

currently defined according to several clinical, biological, and 

radiological factors, such as liver function, performance status, 

characteristics of tumors, and coexistence of comorbidities.14

The Barcelona Clinic Liver Cancer (BCLC) classification 

is the standard classification of HCC, including four prognos-

tic factors of HCC, and defines treatment recommendations 

according to each stage. This classification includes five 

stages (0, A, B, C, and D).

Stage 0 (very early stage) includes tumor measuring ,2 

cm, with a Child–Pugh score A and Eastern Cooperative 

Oncology Group Performance Status (ECOG-PS) 0. Stage 

A includes single tumor measuring 2 cm or three nodules 

measuring ,3 cm of diameter, with a Child–Pugh score A or 

B and ECOG-PS 0. Median overall survival (OS) at 5 years 

is ∼50%–70% with a curative treatment, such as surgery or 

local ablative procedure. Stage B is referred to as interme-

diate stage and includes patients presenting asymptomatic 

multiples nodules, Child–Pugh score A or B, and ECOG-

PS 0. Overall median survival is estimated at 16 months, 

extended to 19–20 months after chemoembolization. Stage 

C is defined as advanced stage, for patients with symptom-

atic (ECOG-PS 1–2) or metastatic tumor, macrovascular 

invasion, and Child–Pugh score A or B. Prognosis of these 

patients is poor with a median OS of 6 months, and standard 

treatment is sorafenib. And finally, stage D includes patients 

with either liver decompensation (Child–Pugh score C) or 

altered performance status (2), and only supportive care 

could be proposed.14

According to the different factors previously listed, 

several treatments are currently available. Curative treat-

ments are surgical with either surgical resection (SR) 

or liver transplantation (LT) and percutaneous ablative 

treatment by radiofrequency (RFA) or percutaneous 

ethanol injection (PEI). Other treatments are considered 

as palliative treatment, including transarterial chemoem-

bolization (TACE) and radioembolization for BCLC 

intermediate stages, and targeted therapies for advanced 

stages (sorafenib is the only systemic treatment validated 

in this indication).14

However, among factors allowing to define optimal treat-

ment for patients with HCC, age is never quoted. This cur-

rent situation highlights the need to investigate and identify 

the optimal treatment of HCC in elderly patients. In this 

review, we mainly described current knowledge of clinical 

characteristics, treatments purposed, and outcome of elderly 

patients with HCC.

Who is an elderly patient?
We should acknowledge that a same chronological age might 

be associated with very different functional status; moreover, 

the cutoff used to define “elderly” patients is varying across 

studies.

Thus, elderly patients are aged from 65 years according to 

studies dating from 1980s to 75 years according to reports 

from 1990 to present.15

Moreover, due to the increase of life expectancy, the 

number of patients with HCC aged 80 years (very elderly 

patients) has been steadily increasing, and recent studies 

begin to focus on this specific population.16

The challenge of managing the elderly patients is to 

assess the benefit over risk ratio, meaning to define when 

the expected benefit of treatment is superior to the risk of 

toxicity in this elderly population, which has a decline of its 

life expectancy and less adaptation to physical and psycho-

logical stress. This evaluation may be more difficult in the 

elderly population, which requires specific evaluation using 

appropriate tools.17

Assessment of comorbidity seems to be necessary when 

describing these elderly patients; however, there is some con-

troversy about how to define it and stratify the risk of death 

secondary to the number and severity of associated comor-

bidities. Several comorbidity scales have been proposed to 

quantify this risk for patients, and to determine the state of 

frailty for them. Frailty is defined as the state of vulnerability 

to poor resolution of homeostasis following a stressor event. 

Frailty is not rare; it concerned 10% of 65 years and over, 
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rising to 25%–50% for people aged 85 years and more. This 

state of frailty is significantly increased with the stress of 

cancer and treatment administrated by oncologist.18

One of the most established approaches to identify frailty 

is the comprehensive geriatric assessment (CGA). CGA is 

a global and multidisciplinary evaluation that leads to the 

proposal of an individualized treatment plan. As the best 

clinical test for the identification of frailty, it is increasingly 

used in standard care, but its wider adoption is limited by 

resource allocation.19

The basis of the CGA is the global and multidisciplinary 

assessment. Multidisciplinary because it includes not only 

geriatricians but paramedical staff, such as nurses, social 

worker, nutritionist, and more, and global because CGA 

takes into account not only medical diagnosis but also envi-

ronmental and social context of patient, which can also affect 

patient’s well-being. CGA allows to identify and highlight 

patient’s difficulties that can impact the treatment and to offer 

the most appropriate management. Ultimately, it provides 

and coordinates a global plan for treatment, rehabilitation, 

support, and long-term care.

CGA proved in several studies its significant benefit 

compared to standard care, used to less complex patients, 

such as evaluation by only oncologist, without evaluation of 

multidisciplinary staff. This benefit concerned the increase 

of autonomy and reduction of mortality for patient benefit-

ing from CGA, as it was showed in the Stuck et al20 study 

(odds ratio [OR] 0.73 at 6 months for reduction of mortal-

ity, confidence interval [CI]: 0.61–0.88). These results were 

confirmed by a Cochrane review led in 2011, showing a 

significant reduction in death or functional decline (OR 0.76, 

CI: 0.64–0.90 at 6 months). Interestingly, this review also 

found a positive correlation between the use of CGA and a 

higher chance to being alive and at home at 6 months (OR 

1.31, CI: 1.15–1.49). This could be equivalent to a number 

needed to assess 13 patients to avoid one death or admission 

in residential care.21 Of note, no specific study was performed 

in patients with HCC, but only either in more general context 

or in other populations.

Geriatric screening tools
Decoster et al22 updated in a recent review the International 

Society of Geriatric Oncology 2005 recommendations about 

the use of tools and scale to identify elderly patients who 

need a geriatric evaluation, such as CGA. Approximately 

50 studies evaluating the use of 17 different screening tools 

in elderly patients with cancer were identified. The most 

studied tools are Geriatric-8 (G-8) and Vulnerable Elders 

Survey-13 (VES-13), presented in Table 1 and Table 2, 

respectively.

Geriatric-8
The G-8 is a scale including eight items, which covers in 

approximately 5 minutes multiple domains assessed by the 

geriatrician in CGA (Table 1).23 This scale is graded from 

0 to 17. A score ,14 is abnormal and requires a specific 

geriatric evaluation.24

Table 1 The Geriatric-8 questionnaire

Items Possible responses 
(score)

Has food intake declined over the past  
3 months due to loss of appetite, digestive  
problems, chewing, or swallowing difficulties?

0 =  severe decrease in 
food intake

1 =  moderate 
decrease in food 
intake

2 =  no decrease in 
food intake

Weight loss during last 3 months? 0 = weight loss 3 kg 
1 = does not know 
2 =  weight loss 

between 1 and 
3 kg

Mobility? 0 =  bed or chair 
bound

1 =  able to get out of 
bed/chair but does 
not go out

2 = goes out
Neuropsychological problems? 0 =  severe dementia 

or depression
1 = mild dementia
2 =  no psychological 

problems
BMI? (weight in kg)/(height in m²) 0 = BMi ,19 

1 = BMi 19 to ,21 
2 = BMi 21 to 23 
3 = BMi $23

Takes more than three prescription drugs  
per day?

0 = yes 
1 = no

in comparison with other people of the  
same age, how does the patient consider  
his/her health status?

0.0 = not as good 
0.5 = does not know 
1.0 = as good 
2.0 = better

Age 0: 85 
1: 80–85 
2: ,80

Total score 0–17

Note: © The Author 2012. Published by Oxford University Press on behalf of 
the european Society for Medical Oncology. All rights reserved. Reproduced with 
permission from the Author, from Bellera CA, Rainfray M, Mathoulin-Pélissier S, et 
al. Screening older cancer patients: first evaluation of the G-8 geriatric screening 
tool. Ann Oncol. 2012;23(8):2166–2172.23

Abbreviation: BMi, body mass index.
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Soubeyran’s study,27 sensitivity and specificity were 86.6% 

and 53.2%, respectively, for detection of unfit patient after 

CGA in case of abnormal score on either G-8 or VES-13 test. 

Pottel et al30 found in this study a sensitivity and specificity at 

91.4% and 93.8%, respectively, in case of VES-13 + (17 – G8)  

$5. This study also shows that the combination of both G-8 

and VES-13 score is better than G-8 and VES-13 alone in 

terms of positive and negative predictive values.

To summarize, G-8 and VES-13, alone and in combina-

tion, are the most validated screening tools to assess the 

risk of frailty. However, it is essential to highlight that 

these tools should only be applied with the goal to better 

select patients at need for a CGA and not to replace it. 

Moreover, no specific study in patients with HCC was 

performed.

Clinical characteristics of HCC in 
elderly patients
Although there is no liver disease specific to elderly patients, 

natural evolution of liver disease seems to be different, in 

several aspects, than in younger patients, particularly the 

process of liver carcinogenesis.31 First, most studies showed 

that elderly patients with HCC were more likely women, 

which maybe due to their longer life expectancy.6,9,12,13,32–36 

Concerning the etiology of HCC, elderly patients more likely 

suffer from HCV.6,9,12,13,32–36 In fact, unlike hepatitis B virus 

(HBV) infection, most HCV infections are acquired late in 

life, and HCV-related carcinogenesis needs a long delay to 

appear. Thus, HCV-related HCC is delayed by approximately 

10 years compared to HBV-related HCC.37 However, in a 

recent review focusing on hepatectomy in elderly patients 

with HCC, Oishi et al8 highlighted that elderly patients 

suffered less from HCV or HBV infection than younger 

patients, implying other etiological factors. Among them, 

nonalcoholic-steatohepatitis syndrome seems to play an 

important role in the carcinogenesis of HCC in elderly 

patient. The phenomenon of hepatic steatosis and nonalco-

holic fatty liver disease is related to the metabolic syndrome, 

involving obesity, dyslipidemia, hypertension, sleep apnea, 

and diabetes mellitus type 2.38,39 Visceral fat accumulation 

is frequently recorded in patients with nonalcoholic fatty 

liver disease/nonalcoholic-steatohepatitis, which leads to 

insulin resistance and hyperinsulinemia that can accelerate 

hepatocarcinogenesis, particularly in elderly people. How-

ever, in older patients with HCC, prevalence of healthy liver 

is higher than younger patients. It suggests that age is an 

independent risk factor to develop HCC, as supported by 

the study of Isokawa.40

Table 2 Adaptation of the Vulnerable Elders Survey 13 (VES-13) 
questionnaire

Items Score
Age 
– 75–85 years 
– 85 years

 
1 
3

Self-evaluation of your health 
– excellent 
– very good 
– Good 
– Fair 
– Poor

 
0 
0 
0 
1 
1

Do you have difficulty with the following activities: 
– Stopping, crouching, or kneeling? 
– Lifting or carrying objects as heavy as 5 kg? 
– Reaching or extending arms above shoulder level? 
–  Heavy housework such as scrubbing floors or washing 

windows? 
– Writing or handling and grasping small objects? 
– Walking 500 m?

 
1 
1 
1 
1 
1 
1

Because of your health or physical condition, do you need  
help for: 
– Shopping for personal items? 
– Managing money? 
– Walking across the room (use of a cane or walker is okay)? 
– Doing light housework? 
– Bathing or showering?

 
1 
1 
1 
1 
1

Notes: Adapted from Saliba D, elliott M, Rubenstein LZ, et al. The vulnerable elders 
survey: a tool for identifying vulnerable older people in the community. J Am Geriatr 
Soc. 2001;49(12):1691–1699. Copyright © 2001, John Wiley and Sons.28

G-8 was evaluated in several prospective studies,24–26 and 

all of them showed that it was a predictive of chemotherapy-

related toxicity (P=0.025)26 and prognostic of survival in 

various solid cancers.

vulnerable elders Survey-13
This tool includes 13 items, completed in 5 minutes, to 

recognize elderly people with an increase risk of health 

deterioration but not specific to cancer (Table 2).27 A score 

3 reflects a state vulnerability, defined as an increased risk 

of functional decline or death over 2 years.28

In three studies,26,28,29 VES-13 was correlated to treatment-

related side effects, and for cancers it was predictive for the 

occurrence of severe chemotherapy-related toxicity (P=0.015).26 

More specifically, VES-13 is associated with survival (P,0.001) 

for digestive cancers treated with chemotherapy.29

Combination of veS-13 and G-8
VES-13 and G-8 are considered the best geriatric tools estab-

lished to predict treatment-related toxicity and also survival 

after treatment. Combination or comparison of this two scores 

were evaluated in two studies and suggested that it would be 

a sensitive and specific screening tool in older patient; in the 
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With respect to the pathology of HCC at presentation, 

several studies reported that in elderly patients, HCC is more 

frequently mono- or pauci-focal and is frequently associated 

with less advanced fibrosis. Multifocal liver tumors are 

associated with the severity of liver fibrosis while, with aging, 

carcinogenesis has much more time to progress even in the 

absence of significant inflammation and fibrosis.6,9,13,31,34–36 

It has been reported that HCC in elderly patient was more 

frequently encapsulated, which is a favorable prognostic 

factor for HCC being associated with greater differentiation 

and lower incidence of vascular invasion.37

In summary, female sex and HCV infection are more 

frequent in elderly patients presenting HCC than in younger 

patients. The carcinogenesis process is also different between 

these two groups; for older patients, the degree of background 

liver fibrosis is lower. Finally, aging is closely associated with 

liver carcinogenesis.

Surgical treatment
Liver transplantation
Orthotopic liver transplant (OLT) is a curative treatment for 

HCC. Due to the organ shortage, access to OLT is still nar-

rowed, and age is one of the most important variables limiting 

access. Living donor transplant may be an adequate option 

even for older patients, but living donor transplant programs 

are still limited or not available in many countries. Although 

there is no established age limit for OLT, an arbitrary thresh-

old of most countries generally adopts 65–70 years. Elderly 

patients are considered poor candidates due to the frequent 

presence of ischemic heart disease and diabetes, which are 

known to adversely affect post-OLT course.

The place of OLT for elderly patients is currently not 

clear, due to contradictory studies. In his review, Keswani 

et al41 did not find any difference in short-term survival 

between elderly and younger patients (with a cutoff at 60 

years old) who received liver transplantation (LT). Thus, age 

alone should not exclude a patient from LT. However, long-

term survival results of elderly seem to be worse than younger 

due to higher rate of postoperative complications, such as 

malignancy and heart disease. More recently, these results 

were supported by Kim et al,42 which studied outcome in a 

large cohort of 10,238 patients who underwent OLT for HCC. 

Although OS was prolonged in younger patients, there was no 

difference in term of specific disease survival between the two 

groups, with a cutoff at 65 years old. These results suggested 

that beyond this age, for patients carefully selected, OLT is 

an acceptable treatment of HCC. However, due to the lack of 

liver donors, an extension of the age limit for transplantation 

may affect negatively the transplantation access for younger 

and probably explain the current limitations to transplant in 

elderly patients. Japanese health authorities allow the living-

donor partial OLT for the treatment of HCC developed on 

liver cirrhosis, when the Milan criteria are satisfied, because 

of the lack of brain dead donors in Japan.35

Surgical resection
Along with OLT, SR is a curative treatment of resectable 

HCC. Furthermore, with the improvement of surgical 

technology and perioperative management, SR for elderly 

patient with HCC has become safer.43 To date, according 

to the European Association for the Study of Liver (EASL) 

guidelines, SR is indicated for a HCC BCLC stage 0.14 Due 

to the lack of liver donor and good survival outcomes, some 

authors proposed this procedure as first-line treatment for 

HCC, instead of OLT.

There have been several studies focusing on the out-

comes and safety in elderly patients with HCC treated with 

SR (Table 3).6,8,9,13,34–36,44–46 In two studies, Huang et al9 and 

Kaibori et al46 reported outcomes and prognostic factors 

of 2,283 and 488 elderly patients, respectively, with HCC 

undergoing hepatectomy for HCC. They compared patients 

aged 70 years or more and younger, and both studies did 

not find significant differences in disease-free survival and 

OS between the two groups. These results are supported 

by several other studies in terms of survival outcomes, but 

more postoperative complications were observed in elderly 

patients, such as delirium, longer hospital stay, and frequent 

discharge to a rehabilitation institution.6,8,47,48

Two recent studies reported results of hepatectomy 

in a very elderly population, aged 80 years (n=20 and 

eleven patients).15,49 Both studies did not show any survival 

difference between the two groups (,80 years and $80 

years), but Nozawa et al15 reported more postoperative 

cardiovascular complications and delirium in the very 

elderly group, while no difference was seen in the Yamada’s 

study. Finally, Sulpice et al50 reviewed liver resections for 

HCC in 992 patients, including 152 aged $75 years. They 

found that age $75 years was independently associated 

with postoperative mortality (OR 4.75, 95% CI: 1.5–15.1; 

P=0.008) and 1-year mortality (OR 2.8, 95% CI: 1.2–6.6; 

P=0.015), and thus represents a risk factor for death after a 

liver resection.

To summarize, elderly patients with HCC who underwent 

SR had similar survival outcomes compared with younger 

patients, including very elderly patients aged 80 years or 

more (Table 3). However, caution should be taken as more 
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postoperative complications might occur. SR seems to be safe 

in selected patients, with an intensive postoperative monitor-

ing. Selection of patients for surgery might be improved by 

proper oncogeriatric assessment before surgery.

Ablative treatments
According to the EASL guidelines, percutaneous ablative 

treatment (RFA or PEI) is, after surgery, the second curative 

procedure for HCC BCLC 0 with tumors measuring ,2 cm. 

This procedure obtains a complete response in 90% of cases 

(recommendation grade as III, B).14 RFA is better in terms 

of local control than PEI, especially for nodules measuring 

2 cm (recommendation grade II, A), but with the limit of 

five nodules and 5 cm. The rare major complication of this 

procedure is the risk of bile duct damage and tumor seeding 

(in 0%–12.5% of cases, with a median of 0.9%).

Only few papers specifically addressed the differences 

in outcomes after ablative treatments between elderly and 

younger patients, and most of them are mainly focused on 

RFA.33,51–54 If elderly patients have comorbidities such as vas-

cular disease, diabetes mellitus, and chronic renal disease, it 

generally leads to contraindication for SR. Given its validated 

efficacy and low toxicity, RFA is an attractive alternative of 

SR for elderly patients with comorbidities.

Five studies evaluated the efficacy and safety of RFA 

in elderly patients with HCC. Various results were shown; 

Takahashi et al12 and Mirici-Cappa et al13 did not record any 

difference in terms of cumulative OS and relapse-free survival 

after RFA comparing 107 and 195 patients older than 75 with 

354 and 230 younger patients, respectively, suggesting that RFA 

should be used for elderly patients even in case of comorbidity. 

Tateishi et al51 showed no difference in the 3-year survival rate 

between patients aged over 68 years (76%, n=159) and under 

68 years (79%, n=160) P=0.37, in patients treated with RFA.

Conversely, Kao et al33 showed worse outcomes in the 

group of elderly patients (158 vs 100 patients aged more or 

less than 65). Especially for patients with very early stage 

of disease (tumor size of 2 cm or less, BCLC stage 0), the 

younger group presented a significantly higher OS than the 

elderly one due to their better liver functional reserve.

These results were supported by Sato et al,55 which 

focused on the mortality and complication rate for RFA 

in a large cohort of 54,145 patients with HCC, coming 

from the nationwide Japanese database. After a multivari-

ate logistic regression analysis, with an age cutoff at 69 

years of age, the authors found that age was significantly 

associated with in-hospital mortality (hazard ratio 7.05 

for age 70–79 years and 8.12 for age $80 years). Thus, 

advanced age would be closely associated with mortality 

in patients treated with RFA for HCC. Just like patients 

treated with surgery, patients treated with RFA should be 

carefully monitored during hospital stay due to the risk 

of induction of geriatric syndrome and mortality during 

hospitalizations.

Table 3 Main results of studies comparing elderly and younger patients with hepatocellular carcinoma undergoing liver resection

Reference  
(year)

Age limit  
(years)

Elderly/younger  
patients (n)

Treatments Major findings

Kim et al  
(2014)42

65 1,613/8,625 OLT Longer OS 5 years for younger patients (67% vs 60%) but no difference  
in DSS between younger and elderly patients

Huang et al  
(2009)9

70 67/268 SR Better OS for elderly patients

Kaibori et al  
(2009)46

70 155/333 SR No difference for DFS and OS 
More postoperative delirium in elderly patients (31% vs 8%)

Kondo et al  
(2008)6

70 109/210 SR No difference in postoperative complications and OS

Ferrero et al  
(2005)47

70 64/177 SR No difference for postoperative complications. Better 5 years OS for  
large tumor (5 cm) in elderly patients (50.8% vs 16.1%)

Nanashima et al 
(2011)48

70 119/69 SR Significantly more systemic complication after hepatectomy in elderly 
patients (P,0.05). No difference in survival

Nozawa et al  
(2014)15

80 20/411 SR More frequent cardiovascular complication (10% vs 1.2%) and delirium 
(30% vs 20%) after hepatic resection in elderly patients. Lower rate of 
liver and HCC-related death (10% vs 21%)

Yamada et al  
(2012)49

80 11/267 SR No survival and postoperative complication difference between the 
younger and elderly patients

Sulpice et al  
(2013)50

75 152/760 SR More postoperative and 1-year mortality in the elderly patients  
(OR 4.75 and 2.8, respectively).

Abbreviations: DFS, disease-free survival; DSS, disease-specific survival; HCC, hepatocellular carcinoma; OLT, orthotopic liver transplant; OR, odds ratio; OS, overall 
survival; SR, surgical resection.
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Transarterial treatments
Regarding transarterial treatments, few papers studied the 

specific effect of age on safety and outcomes.

Hepatic artery embolization
The only paper describing the effect of age on the outcomes 

after hepatic artery embolization analyzed 200 patients older 

than 70 versus 168 younger patients who underwent this pro-

cedure. The distribution and severity of complications were 

similar between the two age groups. Survival and mortality 

outcomes of hepatic artery embolization for the treatment of 

HCC were similar whether patients were aged ,70 years or 

$70 years (P=0.08 and 0.82, respectively). Although patients 

aged 70 years with cardiovascular comorbidities more often 

had a cardiopulmonary complication, other morbidity mea-

sures, including complication severity, need for intensive care 

unit admissions, and length of hospitalization were similar 

between groups.54

Chemoembolization
Regarding TACE, more studies focused on safety and 

outcomes in relation with age. Nishikawa et al56 compared 

outcomes of two groups with intermediate HCC undergoing 

TACE: 66 patients $75 years and 84 patients ,75 years. 

No difference in OS was observed between these two age 

groups, suggesting that elderly patients with intermediate 

HCC treated with TACE had a prognosis comparable with 

that of younger patients in the same context. Mirici-Cappa 

et al13 found similar results comparing 158 patients aged 70 

years or more and 396 younger, respectively, who underwent 

TACE (median survival 26 vs 27 months, P=0.73). Likewise, 

Cohen et al32 conducted a prospective study of 102 patients 

divided into three age groups ($75 years, between 65 and 

75 years, and ,65 years) treated with TACE for unresectable 

HCC according to EASL criteria. No difference was seen 

in terms of survival and complication rates between these 

three patients groups, suggesting that advanced age was not 

associated with occurrence of complications.

Only one study showed a significant difference in 

OS between young (,70 years) and elderly patients in a 

large cohort of 1,040 patients with HCC treated by TACE 

(197 elderly and 843 young patients), with a median OS of 

8.1 versus 14.0 months, respectively (P,0.003).10 How-

ever, regarding the TACE-related mortality, no difference 

was found between these two patients groups (4% vs 3%, 

respectively, P=0.49). Thus, the authors considered that 

elderly patients with HCC treated with TACE had comparable 

efficacy and tolerability than younger patients.

Radioembolization
Radioembolization is an emerging treatment modality of 

HCC.57 Regarding radioembolization, the European Network 

on Radioembolization with yttrium-90 resin microspheres 

study group performed a retrospective study looking at results 

among 128 elderly (70 years or more) and 197 younger 

patients (,70 years) with unresectable HCC who received 

radioembolization at eight European centers.58 Radioem-

bolization for elderly and younger patients appears to be as 

well-tolerated and effective in term of survival (P=0.92) with 

a similar median survival (14.4 vs 12.8 months).

Molecular targeted therapy 
(sorafenib)
To date, there is a lack of data regarding the optimal man-

agement of elderly patients suffering from advanced HCC. 

Sorafenib is the standard care for patients with advanced 

HCC, regardless of age, following the results of SHARP and 

Asia-Pacific trials.59,60 No specific result related to age was 

reported in the two major publications of this trial, and con-

trary to the situation in renal cell carcinoma, only few studies 

reported the use of sorafenib in elderly patients (Table 4). The 

safety of this treatment in elderly patients is poorly evaluated, 

but some adverse effects seem to appear more frequently in 

a population that presented otherwise comorbidities, which 

may increase treatment-related toxicity.

There is only one prospective cohort study in the litera-

ture, led by Costanzo et al,61 which compare treatment with 

sorafenib at the standard dose (800 mg/day) in two groups 

of patients, one “young” (,70 years) and one “elderly” 

 ($70 years). They included, respectively, 90 and 60 patients 

with advanced HCC or not fit for local therapies. Surprisingly, 

this study reported that sorafenib seems to be better tolerated 

and effective in the elderly group than the younger group, in 

terms of both time to progression and OS (12 vs 8 months 

and 16 vs 12 months, respectively), and considering the rate 

of serious side effects (9.2% vs 15.7%, respectively, for grade 

III or more). However, these results were not statistically 

significant. Three retrospective studies found similar result 

in terms of OS.62–64 Wong et al62 compared the efficacy and 

tolerability of sorafenib in 37 elderly patients aged 70 years 

or more and 135 younger patients, aged ,70 years, with 

advanced HCC. The median progression-free survival time 

was similar in the two groups (3.0 vs 5.2 months, respectively, 

P=0.28) as the median OS (5.3 vs 5.2 months, P=0.31). No 

difference was seen on severe adverse effects (68.6% and 

62.7% of grade III or IV severe adverse effects in elderly 

and younger groups, respectively, P=0.56). Jo et al63 focused 
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on the rare population of very elderly patients ($80 years). 

In this retrospective study, 24 very elderly patients received 

sorafenib for advanced HCC, compared to 161 younger  

(,80 years). Median OS was not different in the two groups 

(11.7 vs 10.5 months; P=0.45, respectively), and the tolerance 

was similar. Finally, the results of a multivariate analysis from 

the SOFIA (SOraFenib Italian Assessment) study, including 

296 patients, showed that age was not significantly associated 

with mortality, but it was independently related to discontinu-

ation of therapy due to intolerance.64

Two retrospective comparative studies challenged these 

results, particularly regarding treatment administration.65,66 

Morimoto et al65 showed in a subgroup analysis that the dis-

continuation rate of sorafenib therapy for advanced HCC due 

to serious adverse effects was more frequent among patients 

aged $75 years (42%) than among patients aged ,75 years 

(15%) treated with the standard dose of sorafenib (800 mg 

daily; P=0.047). However, this assessment did not impact the 

median treatment duration, the incidence of adverse effects, 

and the survival outcomes in the elderly group. Edeline et al66 

supported these results with a retrospective study regarding 

efficacy and tolerability of 78 patients aged ,70 years and  

51 patients aged $70 years treated with sorafenib at the 

standard dose (800 mg/day) for advanced HCC. While no 

statistical difference was observed in terms of OS (9.6 vs 

12.6 months, respectively), there was significantly less fre-

quent definitive discontinuation of treatment due to toxicity  

(24% vs 45%) in the younger group. This study also warns 

about the potential risk of the use of platelets inhibitor con-

comitant of sorafenib for elderly patients, and to closely 

monitor them, due to the higher frequency of bleeding 

observed. Major findings of these studies were summarized 

in Table 4.

Conclusion
Due to the progressive aging of the population, the num-

ber of elderly patients with HCC will increase in the near 

future. Unfortunately, international guidelines do not specifi-

cally address this aspect, which is already relevant in daily 

clinical practice. Importantly, elderly patients often carry 

comorbidities and, in clinical practice, comorbidities contrib-

ute to poor adherence to guidelines recommendations.

Available data seem to indicate that standard therapeutic 

option according to HCC stage, liver function, and general 

clinical conditions should be offered to elderly patients since 

the expected efficacy depends on HCC stage rather than on 

the actual age of the patient. In most of the studies, tolerability 

and efficacy were no different between older and younger 

patients (with a frequent cutoff of 75 years), even if some 

specific complications seem to be more frequent in elderly 

population, such as delirium, longer hospital stay, frequent 

discharge to a rehabilitation institution, cardiopulmonary 

complications, depending on the treatment option.

Thus, a nihilistic attitude of physicians toward under- or 

no treatment should be discouraged. It is important to note, 

however, that these recommendations are based on data 

mostly obtained in carefully selected patients.

The most effective strategy to improve management 

of elderly patients is probably to use appropriate tools 

to select these elderly patients and to adopt standardized 

clinical practices. The International Society of Geriat-

ric Oncology issued in 2005 recommendations for the 

management of older patients with cancer. A number of 

validated tools were described and frequently updated. 

Most used of them are the G-8 score and the CGA, which 

are recognized as best clinical practice standard tests 

for the identification of frailty and are now been widely 

Table 4 Outcomes of elderly and younger patients with hepatocellular carcinoma treated with sorafenib

Reference  
(year)

Age limit  
(years)

Elderly/younger  
patients (n)

Treatments Major findings

Di Constanzo et al  
(2013)67

70 60/90 800 mg/day No difference in TTP and OS; more grade iii–iv Aes 
in younger patients (15.7% vs 9.2%)

wong et al  
(2011)62

70 35/137 800 mg/day No difference in OS, median TTP, and grade iii–iv 
Ae

Jo et al  
(2014)63

80 24/161 800 mg/day No difference in OS and Ae

Morimoto et al  
(2011)65

75 24/54 800 mg/day More frequent treatment interruption in elderly 
No difference in survival

edeline et al  
(2015)66

70 51/78 800 mg/day More severe bleeding in elderly patients (16.7% 
vs 1.9%), especially if concomitantly used platelet 
aggregator inhibitors

Abbreviations: Ae, adverse effect; OS, overall survival; TTP, time-to-progression.
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adopted in routine care. An elderly patient (aged 70 years 

or more) with HCC considered as a “fit” patient at the end 

of the geriatric evaluation should be treated as younger 

patient. If an elderly patient is considered as unfit, after 

the same evaluation, the treatment should be compat-

ible with the frailty of the patient. A multidisciplinary 

discussion should involve geriatric specialist, nurses, 

oncologist, and palliative care team to offer the patient the 

treatment with predictable higher efficacy and adequate 

tolerability, always associated with supportive care. The 

multidisciplinary discussion also provides and coordinates 

an integrated plan for treatment, rehabilitation, support, 

and long-term care.
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