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Abstract: We aim to investigate the clinical characteristics and prognostic factors of Hepatocellular Carcinoma (HCC) 
patients treated by transarterial chemoembolization (TACE) in Chinese cohort. A total of 2,493 HCC patients treated 
by TACE were included in this retrospective study. Patients were divided into the younger group (n=1,877) or the 
elderly group (n=616) based upon their ages (cut-off value of 60 y/o). Chi-square test or Wilcoxon rank-sum test 
was used to compare patients’ characteristics. Univariate and multivariate analysis were used to determine prog-
nostic factors. When compared with the younger group, the elderly group had lower male/female ratio and family 
liver disease history ratio, as well as advanced stage or Child-Pugh grade B patients. The median survival time was 
8 months and 27 months for the younger and the elderly group, respectively. The 1-, 2-, and 3-year survival rates 
in the younger group and the elderly group were 31.82%, 12.5%, 6.53%, and 84.66%, 53.28%, 28.39%, respec-
tively. Multivariate analysis showed that HBV infection, AFP value, TNM stage, Child-Pugh class, portal vein tumor 
thrombus (PVTT) and tumor number were independent prognostic factors for the younger patients; the elderly ones 
had similar independent prognostic factors except for HBV infection. The elderly group had lower male/female ratio 
and family history ratio, as well as advanced stage or Child-Pugh grade B patients. The elderly seems to have better 
prognosis than the younger ones, which is probably related to the fact that the elderly have lower tumor burden and 
better liver function. 
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Introduction 

The incidence of hepatocellular carcinoma 
(HCC) has rapidly increased over the past 
decade; HCC is the sixth most common cancer 
in the world [1]. This disease has very clear 
regional distribution pattern. Epidemiologic 
study showed that approximately 80% of HCC 
cases occurred in developing countries, with 
over half diagnosed in China alone [2]. Three 
significant etiological factors associated with 
HCC: which are chronic infection of hepatitis B 
virus (HBV) and hepatitis C virus (HCV), and 
chronic alcohol abuse [3]. HBV infection is the 
most common cause of Chinese HCC patients. 

Surgical treatments such as resection and 
transplantation are the preferential treatment 
for HCC; however, because of its insidious 

nature, most of HCC patients are diagnosed at 
advanced stages. Clinically, only 10% to 20% of 
HCC patients could be treated by surgical oper-
ation [4]. Therefore, most patients are only suit-
able for palliative treatments, such as radio-
therapy, systemic chemotherapy, immunothera- 
py, transarterial chemoembolization (TACE) and 
so on. Of these palliative treatments, TACE had 
demonstrated survival benefit for non-surgical 
HCC patients [5].

Age is one of the influencing prognosis factors 
for HCC [6-8]. Some research indicated that the 
elderly have poor prognosis after TACE treat-
ment due to their have more comorbidities and 
shorter life expectancy [9, 10]. However, in our 
clinical practice, we noticed that the prognosis 
of younger HCC patients may be shorter than 
that of elderly ones. Under this situation, we 
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Methods 

Patient and cohort stratification

This retrospective study was conducted at 20 
hospital crossed the Guangxi Autonomous Re- 

performed this multicenter retrospective study 
to investigate the clinical characteristics and 
prognosis factors of the younger and elderly 
HCC patients who received transarterial che- 
moembolization. 

Table 1. Patient characteristics
Younger (n=1,877) Elderly (n=616) Value P

Age
    Mean ± SD 45.63±8.89 67.03±5.38 - -
    Median 47.00 (21-59) 66.00 (60-80)
Gender
    Female 250 (13.32%) 109 (17.69%) X2=7.20 0.007
    Male 1,627 (86.68%) 507 (82.31%)
    M-to-F ratio 6.51:1 4.65:1
Family liver disease history
    Negative 1,426 (75.97%) 567 (92.05%) X2=279.01 <0.0001
    Positive 451 (24.03%) 49 (7.95%)
Presence of symptoms
    Negative 1,258 (67.02%) 400 (64.94%) X2=0.91 0.341
    Positive 619 (32.98%) 216 (35.06%)
Diagnosed by screening
    Negative 1,624 (85.99%) 549 (89.12%) X2=3.97 0.286
    Positive 253 (14.01%) 67 (10.88%)
TNM Stage
    I 114 (6.07%) 27 (4.38%) X2=238.74 <0.0001
    II 250 (13.32%) 236 (38.31%)
    III 1,154 (61.48%) 337 (54.71%)
    IV 359 (19.13%) 16 (2.60%)
Tumor number
    Multiple 545 (29.04%) 184 (29.87%) X2=0.16 0.693
    Single 1,332 (70.96%) 432 (70.13%)
HBV infection 
    Negative 844 (44.97%) 267 (43.34%) X2=0.493 0.482
    Positive 1,033 (55.03%) 349 (56.66%)
HCV infection 
    Negative 1,858 (98.99%) 610 (99.03%) X2=0.01 0.930
    Positive 19 (1.01%) 6 (0.97%)
Child-Pugh class
    A 334 (17.79%) 185 (30.03%) X2=42.14 <0.0001
    B 1,543 (82.21%) 431 (69.97%)
PVTT
    Negative 1,340 (71.39%) 420 (68.18%) X2=2.30 0.129
    Positive 537 (28.61%) 196 (31.82%)
AFP value (ng/ml)
    <20 694 (36.97%) 234 (37.99%) X2=0.668 0.716
    20-400 544 (28.98%) 168 (27.27%)
    >400 639 (34.04%) 214 (34.74%)
Abbreviations: M-to-F ratio=male-to-female ratio; FH=family history; TNM stage=tumor-nodal-metastasis stage; HBV=hepatitis B 
virus; HCV=hepatitis C virus; C-P class=Child-Pugh class; AFP=alpha-fetoprotein; PVTT=portal vein tumor thrombus. 
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gion (GAR). The study protocol conformed to 
the ethical guidelines of the World Medical 
Association Declaration of Helsinki, and was 
approved by the ethical committee of the Tumor 
Hospital of the Guangxi Medical University. 
Informed consent was waived due to the retro-
spective nature of the study. 

A total of 2,493 consecutive HCC patients were 
recruited form these hospital from January 
2004 to December 2008, the inclusion criteria 
were: (1) initial treatment is TACE; (2) no extra-
hepatic metastasis existed; (3) Child-Pugh 
grade classification not more than C and (4) 
without serious complications such as cardio-
vascular disease. The follow up date of these 
patients was lasted to April 2013. 

The patients were stratified by age and divided 
into two cohorts by age (<60 years and ≥60 
years). All HCC patients were diagnosed by his-
topathological findings, arterial hypervascular-
ization on contrast-enhanced Computed Tomo- 
graphy (CT) or magnetic resonance imaging 
(MRI) with a serum α-fetoprotein (AFP) value 
over 400 ng/mL [11, 12].

TACE procedure 

All 20 hospitals followed the same TACE proto-
col. Briefly, Seldinger’s method was used to 
insert a catheter through the femoral artery. 

Liver function tests and serum AFP tests were 
performed at each follow-up time. Residual 
viable tumor tissue was considered present 
upon the first CT assessment at 4 weeks after 
treatment if enhancement areas were seen 
within the tumor at either the arterial or the 
portal venous phase. MRI was performed if CT 
results were unclear on whether residual viable 
tumor tissue was present. 

Statistical analysis 

Patient characteristics were summarized by 
mean ± SD, median and range of continuous 
variables, and percentages for categorical vari-
ables. Chi-square test or Wilcoxon rank sum 
test was used to compare patient characteris-
tics between the two groups. Overall survival 
(OS) is defined as the interval between the date 
of HCC diagnosis and the date of death due to 
any cause. Kaplan-Meier method was used to 
estimate survival distribution of OS. Significant 
prognosis variables determined by a univariate 
analysis were subjected to a multivariate analy-
sis using a Cox proportional hazard regression 
model. 

P-values less than 0.05 were considered to be 
statistically significant (two-tailed). Statistical 
analyses were carried out by SPSS software 
package (version13.0; SPSS Inc., Chicago, IL, 
USA).

Figure 1. Overall survival rates of the younger (n=1,877) and the elderly pa-
tients (n=616) treated by TACE. The 1-, 2-, and 3-year survival rates in the 
younger group and the elderly group were 31.82%, 12.5%, 6.53%, and 84.66%, 
53.28%, 28.39%, respectively. P-values were calculated by the log-rank test.

Angiography of the celiac 
and superior mesenteric 
arteries was routinely per-
formed to determine the 
tumor blood supply, distri-
bution of hepatic arteries, 
and collateral circulation 
routes [13]. The tumor’s pri-
mary artery was selected 
for catheter placement. Pa- 
tients were given a stan-
dard drug regimen of emul-
sified Pirambicin (THP, 40- 
60 mg), cis-platinum (DDP, 
20-60 mg) and lipiodol (5- 
40 mL) through the hepatic 
artery.

Follow-up and examination

CT scanning was performed 
4 weeks after treatment, 
and every 2 months there-
after for the next 2 years. 
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Table 2. Prognostic Factors Determined by the Univariate Analysis in the younger HCC Patients 
treated by TACE

Variables No.
Survivals (%)

HR P value
1-yr 2-yr 3-yr

Gender
    Female 250 32.40 14.40 8.80 reference
    Male 1,627 28.03 11.00 5.04 1.153 (1.036-1.335) 0.022
Family history
    Negative 1,426 31.98 12.97 7.01 reference
    Positive 451 29.93 11.97 5.99 0.982 (0.8811-1.088) 0.719
Smoking
    Negative 820 31.95 13.05 8.05 reference
    Positive 1,057 29.99 11.92 5.89 1.250 (1.190-1.426) <0.0001
Drinking
    Negative 803 32.41 13.43 7.74 reference
    Positive 1,074 30.09 12.07 6.16 1.225 (1.162-1.393) <0.0001
HBV infection
    Negative 844 27.84 7.43 1.25 reference
    Positive 1,033 34.26 15.30 9.68 0.602 (0.469-0.571) <0.0001
HCV infection
    Negative 1,858 31.71 12.44 6.83 reference
    Positive 19 36.84 15.79 10.53 1.286 (0.899-1.425) 0.671
AFP value (ng/ml)
    <20 694 79.71 53.78 22.48 reference
    20-400 544 40.45 36.43 12.13 1.190 (1.068-1.325) <0.0001
    >400 639 20.28 7.01 1.03 2.448 (2.173-2.758) <0.0001
TNM Stage
    I 114 98.41 81.60 70.87 reference
    II 250 76.93 57.21 28.41 1.077 (1.060-1.098) <0.0001
    III 1,154 27.14 11.57 5.73 1.133 (1.106-1.167) <0.0001
    IV 359 21.73 5.07 1.13 1.280 (1.229-1.341) <0.0001
Child-Pugh class
    A 334 57.91 23.12 14.12 reference
    B 1,543 31.17 10.97 4.73 1.347 (1.240-1.539) <0.0001
PVTT
    Negative 1,340 40.17 14.43 6.53 reference
    Positive 537 20.51 7.11 0 3.259 (3.200-4.561) <0.0001
Tumor number
    Single 545 51.17 32.14 6.53 reference
    Multiple 1,332 26.94 6.47 0 2.285 (3.299-4.245) <0.0001
Abbreviations: HBV=hepatitis B virus; HCV=hepatitis C virus; TNM stage=tumor-nodal-metastasis stage; AFP=alpha-fetoprotein; 
PVTT=portal vein tumor thrombus.

Results

Demographic data of recruited patients

A total of 2,493 HCC patients were recruited in 
this study. Of those peoples, 1,877 patients 
<60 years old (median age of 47 years, the 

younger group), and another 616 patients ≥60 
years old (median age of 66 years, the elderly 
group). Patient demographic data are summa-
rized in Table 1. The male (M) to female (F) ratio 
was 4.65:1 in the elderly and 6.51:1 in the 
younger group. The family history of liver dis-
ease ratio of HCC was significantly higher in the 
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younger group than the elderly group (24.03% 
versus 7.95%, p<0.0001). 

According to the TNM classification system, 
there were 6.07% of stage I, 13.32% of stage II, 
61.48% of stage III, and 19.13% of stage IV 
patients in the younger group, corresponding 

data of the elderly group were 4.38%, 38.31%, 
54.71%, and 2.60%, respectively (p<0.0001). 
There was more Child-Pugh grade B patients in 
the younger group than the elderly group 
(82.21% versus 69.97%, p<0.0001). There was 
no significant difference in the following vari-
ables: Presence of symptoms, Diagnosed by 

Table 3. Prognostic Factors Determined by the Univariate Analysis in the elderly HCC Patients treated 
by TACE

Variables No.
Survivals (%)

HR P value
1-yr 2-yr 3-yr

Gender
    Female 109 86.74 55.43 30.17 reference
    Male 507 83.61 52.14 26.89 0.944 (0.737-1.161) 0.559
Family history
    Negative 567 85.34 54.47 29.91 reference
    Positive 49 83.42 52.19 26.31 1.040 (0.759-1.463) 0.783
Smoking
    Negative 215 85.97 55.21 30.14 reference
    Positive 401 83.46 52.76 27.24 0.964 (0.793-1.137) 0.634
Drinking
    Negative 213 85.98 55.23 30.17 reference
    Positive 403 83.41 52.70 27.23 0.977 (0.809-1.158) 0.766
HBV infection
    Negative 267 85.24 55.31 31.72 reference
    Positive 349 83.01 51.70 23.34 1.193 (1.088-1.530) 0.015
HCV infection
    Negative 610 84.48 53.17 28.01 reference
    Positive 6 100 66.67 33.33 1.012 (0.952-1.151) 0.821
AFP value (ng/ml)
    <20 234 78.14 54.83 34.81 reference
    20-400 168 29.57 15.79 7.89 1.481 (1.384-1.603) <0.0001
    >400 214 21.94 10.31 0 1.248 (0.988-1.575) <0.0001
TNM Stage
    I 27 97.17 80.27 72.17 reference
    II 236 67.39 58.43 27.17 1.122 (1.071-1.209) <0.0001
    III 337 17.18 10.46 5.73 1.182 (1.102-1.324) <0.0001
    IV 16 11.03 3.07 0 1.925 (0.761-1.124) <0.0001
Child-Pugh class
    A 185 89.16 57.81 46.14 reference
    B 431 79.13 43.29 13.12 2.473(2.160-3.033) <0.0001
PVTT
    Negative 420 86.96 56.39 33.86 reference
    Positive 196 81.24 47.21 15.95 1.202 (1.130-1.606) <0.0001
Tumor number
    Single 184 89.14 55.71 37.19 reference
    Multiple 432 78.32 48.12 21.94 1.434 (1.506-2.192) <0.0001
Abbreviations: HBV=hepatitis B virus; HCV=hepatitis C virus; TNM stage=tumor-nodal-metastasis stage; AFP=alpha-fetoprotein; 
PVTT=portal vein tumor thrombus.
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cal survey performed by the NCI [22]. Although 
the mechanism was unclear, it was possible 
related to the behavioral risk factors of younger 
males, as well as alcohol abuse. In addition, 
data showed the ratio of family liver disease 
history (FH) of HCC was 24.03% in the younger 
group and 7.95% in the elderly group (p=0.000), 
this supports the view that a FH of HCC might 
have a potential genetic susceptibility, or share 
similar living habits [23]. Thirdly, among the 
elderly, the proportion of early stage was higher 
(stage I and II was 42.69% in the elderly versus 
19.37% in the younger). In addition, the ratio of 
Child-Pugh A of the elderly was higher than the 
younger (30.03% versus 17.79%, P<0.001). In 
another word, these elderly patients have a 
lower tumor TNM stage and better liver func-
tion. The result was similar with a 20-year multi 
center experience from Italy [15], but conflicts 
with previous reports describing no significant 
differences with respect to younger patients [9, 
10].

As these studies did not report the circum-
stances leading to HCC diagnosis, a different 
proportion of cancers disclosed at a subclinical 
stage could explain the discrepancy. Besides, 
the definition of the elderly, the sample sizes, 
and different level of health investment might 
be another selection bias.

In spite of the increased chance of renal or vas-
cular complications, or the potential of liver 
function deterioration, the elderly populations 
had a significant longer overall survival rate 
than the younger (P<0.0001). Opposite to the 
previous studies, which indicated that the 
elderly had a poorer survival outcome [16] or 
had comparable efficacy as compared with the 
younger [24, 25]. We speculate that these 
inconsistency may contribute to the definition 
of the elderly, the sample size, and different 
tumor stage and a better liver function.

For the younger HCC patients, the variables 
associated with survival were: gender, smok-
ing, drinking, HBV infection, AFP value, TNM 
stage, Child-Pugh class, PVTT, and tumor num-
ber (P<0.05). When taken into multivariate 
analysis, HBV infection (HR: 0.645), AFP value 
(>400 ng/ml, HR: 1.764), TNM stage IV (HR: 
1.586), Child-Pugh class (HR: 1.639), and PVTT 
(HR: 3.684) were strong factors associated 
with survival (p<0.0001) of the younger. A previ-
ous study [16] indicated that a serious liver 

screening, Tumor number, HBV and HCV infec-
tion, PVTT, and AFP value (p>0.05). 

Overall survival and prognostic factors

The median survival time was 8 months (95% 
CI, 2-62 months) for the younger group and 27 
months (95% CI, 4-66 months) for the elderly 
group. The 1-, 2-, and 3-year survival rate of the 
younger group was 31.82%, 12.5%, and 6.53%, 
respectively, with the related data of the elderly 
group was 84.66%, 53.28%, and 28.39%. 
Figure 1 shows the overall survival curves of 
the two groups, which had significant differ-
ence (p<0.0001).

After analysis, there were 11 potential prognos-
tic factors affecting survivals, univariate analy-
sis revealed that gender, smoking, drinking, 
HBV infection, AFP value, TNM stage, Child-
Pugh class, PVTT and tumor number were sig-
nificant prognostic factors for the younger 
group (Table 2); Meanwhile, HBV infection, AFP 
value, TNM stage, Child-Pugh class, PVTT and 
tumor number were significant prognostic fac-
tors for the elderly group (Table 3). Multivariate 
analysis showed that HBV infection, AFP value, 
TNM stage, Child-Pugh class, PVTT, and tumor 
number were independent prognostic factors 
(p<0.05) for the younger patients, among those 
factors, PVTT had the highest HR of 3.684 
(Table 4 and Figure 2). As for the elderly peo-
ples, AFP value, TNM stage, Child-Pugh class, 
PVTT and tumor number were five independent 
prognostic factors (p<0.05); Of them, the TNM 
stage IV had the highest HR of 2.603 (Table 4 
and Figure 2).

Discussion

There were few literatures regarding the treat-
ment outcome of elderly HCC patients, in par-
ticularly to those patients treated by TACE. 
Previous studies used different cut-offs such 
as 60, 65, 70 and 75 years to define the elderly 
[14-20]. However, because the life expectancy 
of the Chinese peoples is shorter than that of 
the western countries, in current study, we use 
the WHO standard to define the elderly [21].

Our results demonstrate that the elderly and 
younger HCC patients differed in several fea-
tures. Firstly, a higher proportion of female 
patients constituted in the elderly HCC patients, 
which is consistent with a recent epidemiologi-
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tionally pathway, that is HBV infection firstly 
lead to liver cirrhosis, and then develop to liver 
cancer.

function, tumor burden, and TACE treated out-
come of the elderly patients were poorer than 
young patients. In our study, only stage IV (HR: 

Table 4. Independent prognostic factors determined by the Multiple Cox regression analysis 
Younger (HR, 95% CI) Elderly (HR, 95% CI)

HBV infection 
    Negative reference reference
    Positive 0.645 (0.580-0.718), p<0.0001 0.910 (0.745-1.111), p=0.355
AFP value (ng/ml)
    <20 reference reference
    20-400 1.173 (1.034-1.332), p=0.013 1.305 (1.144-1.488), p=0.038
    >400 1.764 (1.547-2.012), p<0.0001 1.413 (1.044-1.912), p=0.025
TNM Stage
    I reference reference
    II 1.190 (1.145-1.249), p=0.015 1.160 (0.906-1.260), p=0.125
    III 1.320 (1.246-1.417), p=0.011 1.475 (1.284-1.766), p=0.002
    IV 1.586 (1.505-1.631), p<0.0001 2.603 (1.690-3.011), p<0.0001
Child-Pugh class
    A reference reference
    B 1.639 (1.562-1.726), p<0.0001 1.434 (1.193-1.973), p=0.001
PVTT
    Negative reference reference
    Positive 3.684 (3.087-4.397), p<0.0001 1.541 (1.041-2.281), p=0.031
Tumor number
    Single reference reference
    Multiple 1.193 (1.012-1.408), p=0.036 1.426 (1.387-1.679), p=0.002
Abbreviations: HBV=hepatitis B virus; TNM stage=tumor-nodal-metastasis stage; AFP=alpha-fetoprotein; PVTT=portal vein 
tumor thrombus.

Figure 2. Independent prognostic factors determined by the Multiple Cox re-
gression analysis. Multivariate analysis showed that HBV infection, AFP value, 
TNM stage, Child-Pugh class, PVTT and tumor number were independent prog-
nostic factors for the younger patients; among which PVTT had the highest HR 
of 3.684. AFP value, TNM stage, Child-Pugh class, PVTT and tumor number 
were independent prognostic factors for the elderly peoples; among which TNM 
stage IV had the highest HR of 2.603.

2.603) was the strong fac-
tors associated with prog-
nosis of the elderly (p< 
0.0001). Our results indi-
cate that a worse liver func-
tion was not the main fac-
tors affecting the outcome 
of elderly patients who 
received TACE treatment. 
HBV infection was an prog-
nostic factor for the young-
er (p<0.05). However, it 
was not an independent 
prognostic factor for the 
senior (P>0.05). Although 
the mechanism was obscu- 
re, we speculate that the 
younger HCC patients had 
a faster disease progress, 
a higher degree of malig-
nancy, and the progress of 
the disease might be not 
carcinogenesis with tradi-
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tions of the safety net healthcare system, lower 
socioeconomic status, and health conscious of 
the public. 

Our study included a comparatively large num-
ber of HCC patients. However, there were also 
some limitations. Firstly, a selection bias might 
be existed; regardless the fact that data was 
collected from 20 medical institutions crossed 
the GAR area. Secondly, this is a retrospective 
study and only limited HCC-related factors were 
analyzed. Thirdly, we analyzed the treatment 
results based on initial treatment because 
most patients with HCC were treated with vari-
ous treatment modalities.

In conclusion, the elderly HCC patients seems 
to have a better prognosis than the youngers 
after TACE treatment, which is probably related 
to the different impacts resulted from PVTT and 
AFP value, as well as the fact that the elderly 
have lower tumor burden and better liver 
function. 
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