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Abstract

AIM: To identify the factors associated with overall sur-
vival of elderly patients with hepatocellular carcinoma
(HCC).

METHODS: A total of 286 patients with HCC (male/
female: 178/108, age: 46-100 years), who were di-
agnosed and treated by appropriate therapeutic pro-
cedures between January 2000 and December 2010,
were enrolled in this study. Patients were stratified into
two groups on the basis of age: Elderly (= 75 years
old) and non-elderly (< 75 years old). Baseline clinical
characteristics as well as cumulative survival rates were
then compared between the two groups. Univariate and
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multivariate analyses were used to identify the factors
associated with prolonged overall survival of patients
in each group. Cumulative survival rates in the two
groups were calculated separately for each modified
Japan Integrated Stage score (mJIS score) category by
the Kaplan-Meier method. In addition, we compared
the cumulative survival rates of elderly and non-elderly
patients with good hepatic reserve capacity (< 2 points
as per mJIS).

RESULTS: In the elderly group, the proportion of fe-
male patients, patients with absence of hepatitis B or
hepatitis C viral infection, and patients with coexisting
extrahepatic comorbid illness was higher (56.8% vs
31.1%, P < 0.001; 27.0% vs 16.0%, P = 0.038; 33.8%
vs 22.2%, P = 0.047; respectively) than that in the non-
elderly group. In the non-elderly group, the proportion
of hepatitis B virus (HBV)-infected patients was higher
than that in the elderly group (9.4% vs 0%, P = 0.006).
The cumulative survival rates in the elderly group were
53.7% at 3 years and 32.9% at 5 years, which were
equivalent to those in the non-elderly group (55.9% and
39.4%, respectively), as shown by a log-rank test (P =
0.601). In multivariate analysis, prolonged survival was
significantly associated with the extent of liver damage
and stage (P < 0.001 and P < 0.001, respectively), but
was not associated with patient age. However, on indi-
vidual evaluation of factors in both groups, stage was
significantly (P < 0.001) associated with prolonged sur-
vival. Regarding mJIS scores of < 2, the rate of female
patients with this score was higher in the elderly group
when compared to that in the non-elderly group (P =
0.012) and patients = 80 years of age tended to dem-
onstrate shortened survival.

CONCLUSION: Survival of elderly HCC patients was
associated with liver damage and stage, but not age,
except for patients = 80 years with mJIS score < 2.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Hepatocellular carcinoma (HCC), one of the most com-
mon causes of mortality worldwide, usually occurs in a
cirthotic liver™. Moreover, the number of elderly HCC
patients is increasing, and the average age of patients
with hepatitis C is increasing in Japan™®. This trend in-
dicates the need to investigate and identify the optimal
treatment of HCC in elderly patients. Elderly patients
have a high incidence of comorbid illnesses and the risks
of major surgery are usually higher in these patients
when compared to those in younger patients. Therefore,
radical surgical resection of HCC is less feasible in elderly
patients than in younger patients.

Some studies have indicated that treatment outcomes
in elderly patients are essentially similar to those in non-
elderly patients; moreover, there are several studies com-
paring different treatment procedureslg'mj. However, the
prognostic factors for survival in elderly patients remain
obscure. This article aims to review a retrospective co-
hort of eldetly (= 75 years) and non-eldetly (< 75 years)
patients in order to clarify the characteristics of elderly
HCC patients and reveal the factors associated with pro-
longed survival of these patients.

MATERIALS AND METHODS

Study population

A total of 286 patients with HCC treated at Aiseikai-
YamashinaHospital between January 2000 and December
2010 were enrolled in this study. A follow up study of pa-
tient survival was performed until the end of December
2010. This study was conducted in accordance with the
Declaration of Helsinki. We explained our therapeutic
strategy and other regimens to each patient prior to every
treatment procedure and obtained written informed con-
sent from all patients.

The 286 patients who fulfilled the inclusion criteria
were categorized into two groups as eldetly (= 75 years)
and non-elderly (< 75 years old). The breakpoint of 75
years old was chosen because it enabled comparison with
other relevant reports. Moreover, in Japan, patients =
75 years of age are covered by a health insurance system
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which is different from that of patients < 75 years.

Etiology of liver disease

The etiology of liver disease was classified as follows:
(1) hepatitis B virus (HBV), if patients were hepatitis B
surface antigen (HBsAg) positive; (2) HCV, if patients
were anti-HCV positive; (3) HCV and HBYV, if patients
were both HBsAg and anti-HCV positive; and (4) non-B
non-C, if patients were negative for both HBsAg and
anti-HCV.

Diagnosis of hepatic reserve capacity
The severity of liver damage was scored according to

the Liver Damage Classification scheme proposed by the
Liver Cancer Study Group of Japan (LCSGJ)"",

Diagnosis and staging of hepatocellular carcinoma

The diagnosis of HCC was based on histopathology
and/or imaging studies such as ultrasonography (US),
computed tomography (CT) scans, angiography, CT an-
giography, and magnetic resonance imaging. The final
diagnosis was confirmed when at least two diagnostic
modalities identified the presence of HCC. The tumor
stage was defined on the basis of the LCSG]J. To com-
pare treatment outcomes with those of other institutions,
the modified Japan Integrated Stage score (mJIS score)
was selected as the integrated staging system for Hcc!,

Treatment

After diagnosis of HCC, the most appropriate therapeu-
tic procedute was selected according to the tumor status
and underlying hepatic reserve capacity of each patient.
As a general rule, we treated all patients except for those
with uncontrollable ascites or hepatic encephalopathy and
those who rejected any treatment. Hepatic resection (HR)
was particularly considered in patients with localized
HCC and preserved hepatic reserve capacity. Nonsurgical
treatments, such as transcatheterarterial chemoemboliza-
tion (TACE), transcatheterarterial infusionchemotherapy
(TAl),percutaneous ethanol injection therapy (PEIT),
radiofrequency ablation therapy (RFA), and hepatic ar-
terial infusion chemotherapy (HAIC) were considered
when the patients refused surgical treatment or HR was
not feasible. TACE was performed using doxorubicin
hydrochloride or cisplatin with iodized oil (Lipiodol Ultra
Fluide; LaboratoireGuerbet, Roissy, France) and gelatin
sponge particles. TAI was performed using doxorubicin
hydrochloride or cisplatin. Locoregional ablative therapies
such as PEIT and RFA were considered in patients with
one to three tumor nodules that were devoid of vascular
invasion and not associated with extrahepatic metasta-
ses. All locoregional ablative therapies were CT- or US-
assisted. HAIC was performed using intra-arterial hepatic
injections with low-dose 5—ﬂuorouracil/cisplatin[ls‘. In
many cases, patients were treated by a combination of
several procedures. These therapies were repeated when
HCC relapsed until patients reached maximum tolerabil-
ity. The best supportive care was considered when the pa-
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Figure 1 Cumulative survival rates by Kaplan-Meier method in elderly (n =
74, thin line) and non-elderly groups (n = 212, thick line).

tient had compromised hepatic reserve capacity or when
he/she refused any treatment for HCC.

Comorbid illnesses

The presence of malignant tumors other than HCC, car-
diovascular diseases, renal diseases, pulmonary diseases,
and neurological diseases, all of which could have poten-
tial impact on the prognosis, were recorded.

Statistical analysis

To evaluate the differences in clinical features of the pa-
tients and tumor characteristics, the Mann-Whitney U and
Pearson ;(2 tests were used for continuous and discrete
data, respectively. The analytical data were first collected
on the day of initial HCC diagnosis. The patients were
followed-up as long as they lived or, in some cases, until
their last visit to the hospital. The primary outcome was
overall survival. Cumulative survival rates were calculated
using the Kaplan-Meier method and compared using the
logrank test. Patient survival was followed up to 31 De-
cember, 2010. For the analysis of predictors of survival,
a Cox proportional hazards model was used, in which the
following parameters were evaluated: age (= 75 years or
< 75 years), gender, presence of comorbid illnesses, HCV
positivity, serum alfa-fetoprotein = 200 ng/ml., serum
des-gamma-carboxyprothrombin = 200 mAU/mL, and
liver damage classification and stage. A P value of < 0.05
was considered statistically significant. All statistical analy-
ses were performed using the SPSS 19.0 statistical package
(SPSS Incorporated, Chicago, Illinois, United States).

RESULTS

Clinical features of patients

The clinical profiles of 286 patients, divided into elderly
(= 75 years) and non-elderly (< 75 years) groups, are
shown in Table 1. In the elderly group, the number of fe-
male patients, patients with comorbid illness, and patients
with absence of HBV and HCV infection (non-B non-C)
were significantly higher (P < 0.001, P = 0.047, P = 0.038,
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Elderly patients Non-elderly patients P value
n=174) (n=212)

80.5 (754-100.0)  65.8 (46.0-74.8)

Age (yr) (range)

Male/female (%) 32/42 (43.2/56.8) 146/66 (68.9/31.1) P <0.001
Extrahepaticcomor- 25 (33.8) 47 (22.2) P <0.05
bidity (%)

Malignant tumors 6 12

except HCC

Cardiovascular 10 15

Renal 8 7

Pulmonary 8 4

Neurological 8 9

Cause of liver

dysfunction

HBV (%) 0 20 (9.4) P<0.01
HCV (%) 54 (73.0) 155 (73.2) NS
HBV HCV (%) 0 3(1.4) NS
Non-B Non-C (%) 20 (27.0) 34 (16.0) P<0.05
Liver damage A/B/C 39/31/4 97/86/29 NS
Stage 1/11/11/IV 13/24/23/14 45/71/51/45 NS
mJ1S score 9/16/22/18/8/1 24/53/59/36/27/13 NS
0/1/2/3/4/5

Death except hepatic 10/35 18/113 NS

disease/ total death

NS: Not significant; HCC: Hepatocellular carcinoma; HBV: Hepatitis B
virus; HCV: Hepatitis C virus; mJIS: Modified Japan Integrated Stage.

respectively) than those in the non-elderly group. In the
non-eldetly group, the proportion of patients with HBV
infection was significantly (P = 0.006) higher than that in
the eldetly group.

Overall survival rates

Over a median follow-up of 1.8 years, 148 patients died,
of whom 35 were elderly and 113 were non-elderly
patients. The median survival period was comparable
in the two groups [elderly: 3.46 years, 95% confidence
interval (Cl), 2.26-4.66; non-elderly: 3.56 years, 95% CI,
2.58-4.55; P = 0.167] (Figure 1). The survival rates at one,
three, five, and 10 years were 79.7%, 53.7%, 32.9%, and
0.0% in the elderly group, and 77.9%, 55.9%, 39.4%, and
12.4% in the non-elderly group, respectively. There were
no significant differences in survival rates between the
two groups (P = 0.601).

With regard to the cause of mortality, 10 patients (28.6%)
in the elderly group and 18 patients (16.8%) in the non-
elderly group died from causes other than hepatic diseases
(tumor progression, hepatic failure, variceal bleeding, or
other complications of cirrhosis), and there wetre no sig-
nificant differences between the two groups (P = 0.095,
Table 1). In addition, we performed an analysis of survival
rates after excluding patients who died from causes other
than hepatic diseases. As a result, the survival rates at one,
three, five, and 10 years were 86.8%, 64.0%, 42.3%, and
0.0% in the eldetly group, and 80.8%, 60.7%, 44.9%, and
18.6% in the non-eldetly group, respectively. There were
no significant differences in survival rates between the two
groups (P = 0.779, data not shown).

April 28,2012 | Volume 18 | Issue 16 |



Univariate P value Multivariate P value
analysis analysis
relative risk relative risk

Age = 75 yr 1.107 NS 1.161 NS
Gender (male) 1.155 NS 1.135 NS
Comorbid illness 1.335 NS 1.144 NS
HCV+ 0.636 <0.05 1.036 NS
AFP (ng/mL) = 200 2.098 <0.001 1.229 NS
DCP (mAU/mL) = 200 1.763 <0.05 1.229 NS
Liver damage

A/B 2.345 <0.001 2.506 <0.001

B/C 7.674 <0.001 10.463 <0.001
Stage

/1 3.168 <0.001 3.126 <0.001

/1 3.818 <0.001 6.323  <0.001

m/ NV 20.064 <0.001 35498  <0.001

NS: Not significant; HCV: Hepatitis C virus; AFP: a-fetoprotein; DCP:
Des-gamma-carboxy prothrombin.

Elderly Non-Elderly
Univariate Multivariate Univariate Multivariate
analysis analysis analysis analysis
P value P value P value P value
Gender (male) NS NS NS NS
Comorbid illness NS NS NS NS
HCV+ NS NS <0.05 NS
AFP (ng/mL) = 200 NS NS <0.001 NS
DCP (mAU/mL) = 200 NS NS <0.05 NS
Liver damage
A/B NS NS <0.001 <0.001
B/C <0.001 NS <0.001 <0.001
Stage
/1 NS < 0.001 <0.05 <0.05
I/ NS < 0.001 <0.05 < 0.001
m/v NS < 0.001 < 0.001 < 0.001

NS: Not significant; HCV: Hepatitis C virus; AFP: a-fetoprotein; DCP:
Des-gamma-carboxy prothrombin.

Factors affecting survival

The factors affecting survival in all patients were cal-
culated by multivariate analysis, and liver damage and
stage were selected as the significant factors (Table 2). In
elderly patients, multivariate analysis demonstrated that
stage was independently associated with survival. In non-
elderly patients, multivariate analysis demonstrated that
liver damage and stage were independently associated
with survival (Table 3). Gender, comorbid illness, HCV
positivity, and tumor markers were not associated with
survival in both groups.

Survival curve according to the mJIS score

Because survival was influenced by both liver damage and
stage, we applied mJIS scores to both patient groups, and
reached the conclusion that there was no clear association
between these scores and survival in elderly patients (Fig-
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Figure 2 Cumulative survival rates by Kaplan-Meier method in each
modified Japan Integrated Stage score group in elderly and non-elderly
patients are shown. A: Elderly patients; B: Non-elderly patients.

ure 2A), whereas there was a clear association between
the two in non-eldetly patients (Figure 2B).

Furthermore, we analyzed the clinical profile of pa-
tients with mJIS scores of < 2 in both groups (Table 4).
The 5-year survival rate of these patients was expected to
be = 50%. In the eldetly group, the proportion of females
with this score was higher than that in the non-elderly
group. In the non-eldetly group, the proportion of patients
with HBV infection was higher than that in the elderly
group. Other clinical factors were not statistically differ-
ent. There was no significant difference in survival rates
between patients with this scote in both groups (P = 0.386,
Figure 3A). Furthermore, we analyzed the survival rate of
eldetly patients with mJIS scores < 2 by dividing them
into two subgroups, one comprising patients between 75
and 80 years of age and the other comprising patients =
80 years of age. The survival rates tended to deteriorate in
the latter group of patients, although the difference was
not significantly different (P = 0.335, Figure 3B).

DISCUSSION

In this study, we reviewed HCC cases by dividing them
into two groups and demonstrated that the survival rates
of elderly patients = 75 years of age were generally
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Elderly patients Non-elderly patients P value
(n=47) (n=136)

Age (yr) (range) 80.3 (75.4-87.7)  65.8 (46.0-74.8) -

Male/female (%) 21/26 (43.2/56.8) 89/47 (68.9/31.1)  P<0.05
Extrahepaticcomor- 16 (34.0) 33 (24.3) NS
bidity (%)

Malignant tumors 5 9

except HCC

Cardiovascular 5 8

Renal 2 4

Pulmonary 2 4

Neurological 2 8

Cause of liver

dysfunction

HBV (%) 0 11 (8.1) P <0.05
HCV (%) 37 (78.7) 109 (80.1) NS
HBV HCV (%) 0 2(15) NS
non-B non-C (%) 10 (21.3) 14 (10.3) NS
Liver damage A/B/C 32/14/1 87/45/4 NS
Stage I /11/ 1/ IV 13/24/10 45/64/27 NS

NS: Not significant; HCC: Hepatocellular carcinoma; HBV: Hepatitis B
virus; HCV: Hepatitis C virus.

equivalent to those of non-elderly patients < 75 years of
age. There have been many previous studies reporting the
efficiency and safety of each treatment modality for HCC
in elderly patients, and most reports have shown similar
survival rates and safety when compared with those of
non-elderly patients” . However, in clinical practice,
HCC is treated with several modalities in Japan. A pre-
vious paper, which evaluated the total survival rates of
older HCC patients in comparison with those of younger
HCC patientsmm], reported cumulative survival rates
similar to those reported in our present study.

Our elderly and non-elderly HCC patients differed in
several clinical characteristics. Eldetly patients were more
likely to be female and negative for both HBV and HCV.
This was expected since all these factors are known to
influence the age of HCC development. The peak age of
HCC occurrence in females is 5 years later than that in
males™. HCV infection is generally acquired during adult
life™, while HBV infection frequently occurs in child-
hood™. A multifactorial etiology accelerates the progres-
sion of chronic liver disease, hence anticipating the ap-
pearance of HCC*?!,

Despite a higher prevalence of comorbid illnesses
and a difference of 14.7 years in the mean age, elderly
patients demonstrated an overall 5-year survival similar
to that of their younger counterparts. This unexpected
result could be because of the low survival rate of both
groups (overall survival of approximately < 40% at 5
years). The Liver Cancer Study Group of Japan has re-
ported the 5-year overall survival rate after initial HCC
diagnosis as 35.4%". There may be many specific factors
that influence the treatment strategy for elderly patients.
Aggressive and risky treatments in these patients may be
avoided due to comorbid illnesses. However, the impact
of HCC occurrence on life expectancy outweighs that
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Figure 3 The analysis of the survival rate with modified Japan Integrated
Stage score two points or less. A: Cumulative survival rates by Kaplan-Meier
method in elderly (n = 47, thick line) and non-elderly groups(n = 136, thin line)
whose modified Japan Integrated Stage (mJIS) score is two points or less; B:
Cumulative survival rates by Kaplan-Meier method in 75-80 year-olds (n = 25,
thick line), 80 years old or more (n = 22, thin line) and non-elderly groups (n =
136, dotted line) whose mJIS score is two points or less are shown.

of both comorbid illnesses and age. We suggest that co-
morbid conditions and therapeutic procedures (including
hepatectomy) had little effect on the survival of the pa-
tients especially the elderly ones.

Before analyzing the prognostic factors in each group,
it was expected that the presence of comorbid illnesses
may be a poor prognostic factor for elderly patients.
However, this factor was not statistically associated with
survival rates in either the elderly or non-elderly patient
groups. The analysis of prognostic factors revealed that
liver damage and stage were significantly associated with
survival rates in both groups. Furthermore, stage was a
very strong factor in elderly patients. Patients who have
a sufficient hepatic reserve capacity may survive long
enough for HCC to develop. The association of other
factors with survival in elderly HCC patients seems insig-
nificant in comparison with that of stage.

We also analyzed patients with a good hepatic reserve
capacity (< 2 points as per mJIS), whose 5-year survival
rate was expected to exceed 50% (Figure 3A). However,
there was no statistical difference between survival rates
of patients = 75 and < 75 years of age. Interestingly,
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when divided into subgroups, the survival of patients
= 80 years of age was shorter than that of patients in
the other subgroup (Figure 3B). In other words, extreme
old age influenced the survival rate even in patients with
good hepatic reserve capacity.

With regard to the cause of death, there was no dif-
ference between eldetly and non-eldetly patients (Table 1).
Similar to non-elderly patients, eldetly patients also died
from liver-associated diseases. If the HCC patients = 80
years of age were divided into two subgroups (treated
and untreated), there were obvious differences in the
prognosis(data not shown). Further studies with a larger
sample of patients will clarify this issue in future.

In conclusion, survival of elderly HCC patients (=
75 years old) was associated with liver damage and stage.
The effectiveness of treatment for HCC was equivalent
in elderly and non-elderly patients. Survival was unaf-
fected by age; however, when individually evaluated for
patients with a mJIS score of < 2, those = 80 years of
age tended to demonstrate shortened survival.
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