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ABSTRACT

The overall survival rate of patients with hepatocellular carcinoma (HCC) is still poor, and development of innovative therapy modalities 
is of crucial importance. We aimed to evaluate the efficacy of available treatment modalities and investigate their impact on survival.
Patients with HCC were included to the study. Disease stages were determined according to the most commonly used classification 
systems. Treatment modalities for patients were determined as local ablative, local palliative, surgery, systemic cytotoxic treatment, 
tyrosine kinase inhibitors, and best supportive care (BSC).Among 100 patients, 81 were men and 19 were women, the median age 
was 64. According to the Barcelona Clinic Liver Cancer staging system (BCLC), 1% of the patients were at very early stage, 16.3% 
early-stage, 22.4% intermediate-stage, 56.1% advanced-stage, and 4.1% was at the terminal-stage. We observed significant differ-
ence with regards to overall survival (OS) rates among different disease stage (p< 0.001). Portal vein tumor thrombosis (PVTT) was 
reported in 42 patients, and the OS rate of patients with PVTT was poor (p= 0.001). Among the first-line treatments, 9 patients re-
ceived local ablative therapy, 25 local palliative, 27 systemic cytotoxic, 12 tyrosine kinase inhibitors, 10 surgical resection, and 4 BSC. 
The difference with regards to OS ratios of treatment groups was significant (p< 0.0001).We observed differential impact of diverse 
treatment modalities on survival of HCC patients.  The study also revealed importance of various factors such as tumor size, disease 
stage, serum alpha-fetoprotein level, hepatic function status, and tumor vascular invasion status on clinical outcome.
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ÖZET
Hepatoselüler Kanserli Hastalarda Farklı Tedavi Yöntemlerinin Hastalık Seyri ve Sağkalım Üzerine Etkileri
Hepatoselüler karsinom (HSK) hastaların genel sağkalım oranı düşük olmaya devam etmektedir ve etkin tedavi yöntemlerinin belirlen-
mesi çok önemlidir. Bu çalışma ile mevcut tedavi yöntemlerinin etkinliklerinin değerlendirilmesi ve hasta sağkalımı üzerine etkilerinin 
araştırılması amaçlandı. Çalışmaya HSK tanılı hastalar dahil edildi. Hastalık evreleri en sık kullanılan sınıflandırma sistemlerine göre 
belirlendi. HSK hastaları için kullanılan tedaviler lokal ablatif, lokal palyatif, cerrahi rezeksiyon, sistemik sitotoksik tedavi, tirozin kinaz 
inhibitörleri ve destek tedavisi olarak belirlenmiştir.Toplam 100 hastanın 81’i erkek, 19’u kadın, ortanca yaş 64 idi. Barselona Klinik 
Karaciğer Kanseri evreleme sistemi’ne (BCLC) göre hastaların %1’i çok erken,% 16,3’ü erken evrede, %22.4’ü orta evre, %56,1’i 
ileri evre ve hastaların %4.1’i son evredeydi. Hastaların evrelerinde genel sağkalım (OS) oranları arasında anlamlı fark gözlendi (p< 
0.001). Hastaların 42’sinde portal ven tümör trombozu (PVTT) rapor edildi ve PVTT’li hastaların OS anlamlı olarak kısa idi (p= 0.001). 
İlk basamak tedavisi olarak 9 hastaya lokal ablatif tedavi, 25 lokal palyatif, 27 sistemik sitotoksik, 12 tirozin kinaz inhibitör tedavisi, 10 
cerrahi rezeksiyon ve 4 destek tedavisi ile takip edildi. Tedavi gruplarının OS’leri arasındaki fark anlamlıydı (p< 0.0001). Sonuç olarak 
ilk basamak tedavi yöntemlerinin HSK hastalarının sağkalımı üzerindeki anlamlı farklarını gözlemledik. Ayrıca bu çalışma tümör boyutu, 
hastalık evresi, serum alfa-fetoprotein düzeyi, karaciğer fonksiyon durumu ve tümör vasküler invazyon durumu gibi faktörlerin sağkalım 
süreleri üzerindeki anlamlı etkilerini belirlemiştir.
Anahtar Kelimeler: Alfa-fetoprotein, Hepatoselüler kanser, Lokal ablatif tedavi, Portal ven trombozu, Tirozin kinaz inhibitörü
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INTRODUCTION
Despite significant improvement observed over 
decades in clinical diagnosis and management 
of the disease, the survival rate of patients with 
hepatocellular carcinoma (HCC) is still poor; the 
five-year overall survival rate remains around 
10 to 15%.1 After lung, colorectal, and stomach 
cancer, HCC is the fourth leading cause of can-
cer death and the incidence of HCC is increasing 
worldwide.2  HCC can be classified if the disease 
originates from a cirrhotic and non-cirrhotic liver 
parenchyma. Classification, prognosis evaluation 
and therapy recommendations for patients with or 
without liver cirrhosis are crucial and therapeutic 
approaches are tailored according to diverse fac-
tors.3 Therefore, HCC treatment should be based 
on multidisciplinary approach, and patient selec-
tion and the type of treatment should be determined 
in comprehensive and experienced cancer centers. 
Different treatment modalities for hepatocellular 
carcinoma (HCC) are implemented by different 
medical specialties which include surgery, radia-
tion oncology, medical oncology, nuclear medi-
cine, and interventional radiology. There is a great 
need for classification systems where liver function 
status, disease stage, and patient performance sta-
tus are evaluated effectively. Unfortunately, there 
is no globally accepted classification system yet, 
and each staging system may have certain limita-
tions. The Barcelona Clinic Liver Cancer (BCLC) 
staging system is one of the most commonly used 
classification systems for HCC patients and based 
on this staging system different treatment modali-
ties for the disease have been established.4,5 In this 
context, according to HCC management guidelines 
and the BCLC classification system, liver targeted 
or systemic therapies are preferred in patients who 
have advanced disease but limited to the liver or 
have metastatic disease. On the other hand, patients 
who initially have early-stage (0 or A) according 
to the BCLC are considered as suitable for poten-
tially curative approaches such as local ablation 
(radiofrequency ablation (RFA), percutaneous eth-
anol injection (PEI), microwave ablation (MWA), 
etc.), resection, and orthotopic liver transplantation 
(OLT), these patients constitute around 30% of pa-
tients with HCC.4,6-8 Additionally, for patients with 
the BCLC stage B (intermediate stage),  transarte-

rial chemoembolization (TACE) is embraced as a 
standard of care, and this treatment modality re-
sults in around 15-55%  partial response (PR) and 
up to 20 months median survival.9-12 Finally, for pa-
tients with unresectable, advanced disease (BCLC 
stage C), tyrosine kinase inhibitors (TKIs) are the 
standard treatments rather than conventional cyto-
toxic systemic therapy, and terminal-stage patients 
are followed up with best supportive care (BSC).13-

15 In this study, we aimed to analyze the outcome 
of our patients with HCC who treated with diverse 
treatment modalities based on by the BCLC clas-
sification system.

PATIENTS AND METHODS
Patients
The patients who diagnosed with HCC between 
January 2007 to October 2017 and whose data 
were contained within a prospectively maintained 
at the Cancer Institute were included. The diagno-
sis of HCC was determined as having proven path-
ological tissue findings or meeting the radiological 
criteria of the American Association of the Study 
of Liver Disease (AASLD). The radiological diag-
nosis of HCC was based on the typical hallmark 
of HCC (hypervascular in the arterial phase with 
washout in the portal venous or delayed phases) in 
imaging techniques that obtained by 4-phase multi-
detector CT scan or dynamic contrast-enhanced 
MRI. Other eligibility criteria were patients aged 
18 years or older who had any disease stage of the 
BCLC, any level of serum α-fetoprotein concen-
trations, adequate hematological and biochemical 
parameters. Patients were excluded if they had 
mixed hepatocellular and cholangiocellular carci-
nomas. The Child-Turcotte-Pugh (CTP) score of 
the patients was assessed for all patients based on 
laboratory values and clinical findings including 
cirrhosis like ascites and hepatic encephalopathy, 
and patients’ disease stages were classified accord-
ing to the BCLC staging system. All treatment de-
cisions of patients had been discussed in the inter-
disciplinary tumor boards, and suitable treatment 
modalities for each patient have been recommend-
ed based on the most commonly used guidelines. 
The treatment modalities that include RFA, MWA, 
TACE, TARE, surgery, systemic therapy (cytotox-
ic systemic treatment or tyrosine kinase inhibitors), 
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and best supportive care (BSC) were included as 
study variables, and the survival rates of these 
treatment groups were calculated. The laboratory 
parameters of patients that include ALT, AST, ALP, 
GGT, LDH, and serum AFP levels were obtained. 
Also, according to a cutoff value of the serum AFP 
level that defined by trials, patients divided into 
two groups.16

Ethical Aspects
The study was designed and conducted following 
the Helsinki declaration. Approval of the study was 
obtained from the Ethics Committee of the cancer 
institute.

Assessment of Survival Outcomes
The overall survival (OS) estimate is defined as the 
time from diagnosis to time of death. For patients 
whose complete follow-up data were not available, 
data on survival was censored at the time of the last 
documented contact. 

Statistical Analysis
Differences in patient characteristics were com-
pared between those receiving different treatment 
modalities for hepatocellular carcinoma. Categori-
cal variables, number of patients and percentage of 
patients in each category were provided, and X2 or 
the Fisher’s exact test was used to test for statistical 
differences between the treatment groups. Survival 
rates were estimated by the Kaplan-Meier method 
and the log-rank test was used to compare OS rates 
between groups. Univariable and multivariable 
associations between survival and the covariates 
were investigated using the Cox proportional haz-
ards model. Hazard ratios (HRs) with 95% con-
fidence intervals (CIs) were calculated. All tests 
were 2-sided with a significance level of 0.05. 
Analyses were performed using SPSS version 22 
statistical software (IBM Corporation, Somers, 
New York, USA).

RESULTS
We identified 100 HCC patients who received one 
or more treatment modality or were followed up 
with the best supportive care (BSC) at our institu-

Table 1. Baseline demographic and clinical characteristics 

of the patients

  Number %

Total patients (n) 100 100%

Median age of all patients 63 (19-90) 100%

Median age  

 Female 65 (29-85) 19%

 Male 63 (19-90) 81%

Gender  

 Female 19 19%

 Male 81 81%

Cirrhosis 

 Yes 59 19%

 No 40 81%

 Not reported 1 1%

Serum AFP level groups 

	 AFP	≤	400	 53	 53%

 AFP > 400 30 30%

 Not reported  17 17%

Portal vein invasion 

 No 56 56%

 Yes 42 42%

 Not reported  2 2%

Treatment groups as the first-line 

 RFA or MWA 9 9%

 TACE or TARE 25 25%

 Surgery 10 10%

 Systemic cytotoxic 27 27%

 Tyrosine Kinase 12 12%

 BSC 4 4%

Hepatitis Infection 

 HBV      Positive 41 41%

              Negative 57 57%

              Not reported 2 2%

 HCV      Positive 11 11%

              Negative 87 87%

              Not reported 2 2%

The BCLC stages 

 Very early  1 1%

 Early 16 16%

 Intermediate 22 22%

 Advanced 55 56%

 Terminal  4 4%

 Not reported 2 2%

Abbreviations: The BCLC= Barcelona Clinic Liver Cancer; 
AFP= α-fetoprotein; TACE= transarterial chemoembolization, 
TARE= transarterial radioembolization; RFA= radiofrequency ablation, 
MWA= micro wave ablation; TKIs= tyrosine kinase inhibitors= 
BSC= best supportive care;  HBV= hepatitis B virus= 
HCV= hepatitis C virus
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tion. Nineteen (19%) of the patients were female 
and 81 (81%) were male; the median age of patients 
was 64 (range 19-90) years. Baseline demographic 
and clinical characteristics are listed in Table 1. 
The patients who were able to be classified accord-
ing to the BCLC staging: 16 (16%) HCC patients 
classified as BCLC early-stage, 22 (22%) patients 
intermediate-stage, 55 (55%) patients advanced-
stage, 4 (4%) patients terminal-stage, and 1 (1%) 
patient very-early stage, and disease stage of two 
(2%) patients were not documented. There was a 
statistically significant difference between the me-
dian overall survival estimates of HCC patients ac-
cording to BCLC stages: 74.6 months for patients 
with very early stage, 43.8 months for patients with 
early-stage, 24.6 months for patients with interme-
diate stage, 8.9 months for patients with advanced-
stage and 1.6 months for patients with the termi-
nal stage (p< 0.001) (Figure 1). In terms of CTP 
classification, sixty-seven patients were CTP class 
A, 26 patients class B and 5 patients were class C. 
Among all patients, in terms of viral hepatitis, 41 
of patients were HBV positive, 57 of patients were 
HBV negative, 11 of patients were HCV positive 
and 87 of remained patients were HCV negative. 
HBV infection was much more common almost 4 
times than HCV infection. 40 patients were non-
cirrhotic and 59 were cirrhotic, and disease stage 
of one patient wasn’t document in clinical record. 
Laboratory values were obtained, median LDH 
was 242 (76-1070) U/L, ALT was 35 (5-268) U/L, 

AST was 50 (8-512) U/L, ALP was 149 (41-1222) 
U/L, GGT was 132 (25-1719) U/L, AFP was 86 
(1.2-295.300) ng/ml. The patients were divided 
into two groups according to serum AFP level of 
patients; group A was AFP level equal or less than 
400ng/ml and group B was AFP level more than 
400ng/ml. There was a statistically significant 
difference between the median OS estimates of 
group A and group B.  mOS rate was 18.6 and 9.1 
months, respectively (p= 0.032)( Figure 2). Forty-
two patients (42%) had portal vein invasion while 
56 (56%) of patients didn’t have any sign of portal 
vein invasion. Portal vein status for 2 patients was 
not documented. There was a statistically signifi-
cant difference between OS estimates of patients 
with portal vein invasion compared to those with-
out invasion, the median OS rate was 22.9 and 8.8 
months, respectively (p= 0.001) (Figure 3). Ac-
cording to first-line treatment, a total of 87 were 
reported, 9 of the patients had RFA or MWA, 25 
of the patients had TACE or TARE, 27 of the pa-
tients had systemic cytotoxic treatment, 12 of the 
patients had tyrosine kinase inhibitor treatment, 
10 of the patients went under surgical resection as 
initial treatment of choice and 4 patients received 
BSC (Figure 4). There was a statistically signifi-
cant difference between OS estimates of treatment 
groups, the median OS rate of patients underwent 
surgical resection was 65.9 months, 26 months for 
RFA or MWA treatment group, 18.9 months for 
TACE or TARE treatment group, 10 months for 

Figure 1. Kaplan-Meier curve illustrates the survival rates of 
HCC patients according to the BCLC staging system

Figure 2. Kaplan-Meier curve illustrates the survival rates of 
HCC patients according to the AFP level 
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the systemic cytotoxic treatment group, 6.3 months 
for tyrosine kinase inhibitor group and 2.7 months 
for BSC group (p< 0.0001) (Figure 5). The Cox re-
gression analysis was done for the potential factors 
influencing clinical outcome. We identified gender, 
treatment modalities, portal vein invasion status, 
and serum AFP levels groups as factors associated 
with clinical outcome. We observed that some fac-
tors had significantly influenced overall survival 
when compared with each other; these factors that 
we identified were AFP level, portal vein invasion 
status, and treatment modalities. The patients with 
higher AFP levels or the portal vein invasion had a 
higher mortality rate than others. In the Cox regres-

sion analysis, treatment modalities were compared 
with BSC. We observed that patients who under-
went surgery or treated with RFA/MWA, TACE/
TARE, TKIs, and cytotoxic treatments had sta-
tistically significant lower mortality rates; gender 
didn’t have a prognostic effect (Table 2). In terms 
of tumor size there was a significant difference be-
tween the treatment groups, which may have an 
impact on survival rates. Patients with larger tumor 
sizes tend to have shorter OS. The  largest tumor 
size was 2.5 cm in the RFA or MWA treatment 
group, 8.3 cm in the TACE or TARE treatment 
group, 3.8 cm in the surgical treatment group, 10.4 
cm in the systemic cytotoxic treatment group, 9.2 
cm in the TKIs treatment group, and 14 cm in the 
BSC group (p< 0.001) (Table 3).

DISCUSSION
Our retrospective study revealed that patients suit-
able for surgical resection or local ablative treat-
ment had significant survival advantage, which 
was more in favor of surgical resection. The po-
tential explanation for the survival advantage of 
surgical resection may be the selection criteria for 
the treatment approach. In general, patients with 
early disease stage and better liver function tend 
to be selected for surgical resection, and our ap-
proach for patient’s selection was similar with pre-
vious studies. Unfortunately, surgical resection as 
a curative treatment method is chosen for patients 

Figure 3. Kaplan-Meier curve illustrates the survival rates of 
HCC patients with or without portal vein invasion

Figure 4. A pie graphic that includes the proportion of treat-
ment groups

Figure 5. Kaplan-Meier curve illustrates the survival rates of 
HCC patients according to treatment groups
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with limited disease, early-stage, and adequate 
liver function, and these patients constitute the 
minority of HCC patients.17,18 Another remarkable 
finding of our study was the importance of tumor 
diameter. The relationship between tumor size and 
poor prognostic factors has been reported in the lit-
erature, these factors are local invasion, portal vein 
tumor thrombosis (PVTT) and metastasis.19 In ad-
dition, patients with large tumors have an increased 
risk of tumor rupture and gastrointestinal bleeding, 
and treatment options are relatively limited. Our 
study reported tumor size as an independent prog-
nostic factor for the survival of HCC patients.
The BCLC classification is one of the most com-
monly used system for the staging and manage-
ment of HCC patients. Also, the BCLC classifica-
tion system has been approved by the majority of 
popular guidelines such as EASL and AASLD.20-22 
This staging system includes prognostic factors 
such as disease stage, number of the tumor lesion, 
portal vein invasion, liver function status, and pa-
tient performance status, based on results of cohort 
studies and clinical randomized trials. Therefore, 
BCLC is a favored classification system for prog-
nosis allocation and treatment schedules in HCC 
patients.22  In this context, our findings are compat-
ible with those reported in the literature, in terms 
of survival times and success rates of utilized treat-
ment modalities.
Conventional cytotoxic chemotherapy agents are 
not used routinely for patients with advanced HCC 
as the efficacy of cytotoxic chemotherapy is mod-

est in patients with these stages, and the duration 
of response is generally short. Therefore, we rec-
ommend and tend to use targeted therapeutic ap-
proaches rather than conventional cytotoxic chem-
otherapy for advanced HCC. Policies for drug 
reimbursement did not cover tyrosine kinase inhib-
itor therapy at that time as the first-line treatment 
in our country; therefore, medically appropriate 
patients with adequate hepatic function had been 
treated with cytotoxic systemic treatment as the 
first-line setting. Overall survival rates of patients 
who had been treated with cytotoxic agents seemed 
to be better than the tyrosine kinase inhibitor-treat-
ed group. The main reason that may explain the 
difference between survival rates is selection bias 
based on more medically appropriate patients be-
ing selected to receive cytotoxic therapies.
As observed in our study as well, patients with 
HCC generally have underlying cirrhosis, which 
was most often related to chronic viral infections 
like hepatitis B (HBV) or hepatitis C virus (HCV) 
infections. Due to cirrhotic liver status, patients 
who undergo therapy for HCC are at high risk for 
liver-related morbidity and mortality. The impor-
tance of cirrhotic status and its effect on the survival 
of HCC patients has been demonstrated by Poon et 
al.23, in this study, patients with both cirrhosis and 
large tumor lesion had significantly worse 5-year 
survival. Therefore, due to this strong relationship 
of liver cirrhosis status with the survival of HCC 
patients, cirrhosis is the most commonly used pa-
rameter of for the classification of HCC patients. 

Table 2. The Cox regression analysis of the factors and their effects on survival

  Hazard Ratio (95% CI)¥ p value

Serum	AFP	>	400	vs.	serum	AFP	≤	400	 1.69	(1.042-2.76)	 0.034*

Male vs. Female 0.89 (0.49-1.59) 0.69

Portal	vein	invasion	positive	vs.	Negative		 2.09	(1.31-3.33)	 0.002*

Surgery	vs.	Best	supportive	care	 0.04	(0.10-0.15)	 <	0.001*

Systemic	cytotoxic	treatment	vs.	Best	supportive	care	 0.20	(0.06-0.62)	 0.005*

Tyrosine	Kinase	Inhibitor	vs.	Best	supportive	care	 0.30	(0.09-1.04)	 0.051*

RFA	or	MWA	vs.	Best	supportive	care	 0.08	(0.02-0.32)	 <	0.001*

TACE	or	TARE	vs.	Best	supportive	care	 0.12	(0.04-0.38)	 <	0.001*

Abbreviations: AFP= α-fetoprotein; TACE= transarterial chemoembolization; TARE= transarterial radioembolization; RFA= radiofrequency ablation; 
MWA= micro wave ablation; TKIs= tyrosine kinase inhibitors; BSC= best supportive care
*=	Statistically	significant	p	value;		¥= Hazard ratios between 95% CI confidence interval
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These classification systems are Okuda, cancer of 
the Liver Italian Program (CLIP), the BCLC, the 
Alberta classification, the Hong Kong Liver Can-
cer classification (HKLC), and etc.24 In our patient 
population, also, the effects of cirrhotic status on 
survival of patients have been confirmed.
HCC disease demonstrates a high tendency to in-
vade the liver vasculature such as the main portal 
and hepatic veins or their branches and the inferior 
vena cava.25,26 These vascular invasions can be ei-
ther macroscopic or microscopic type. Therefore, 
the PVTT in patients with hepatocellular cancer 
is not rare, and it is a very challenging feature of 
the disease. Because the PVTT has been report-
ed as a negative prognostic factor and associated 
with much worse overall survival rates in HCC 
patients.27,28 Currently, in addition to various fac-
tors such as impaired liver reserve, large tumor 
size, tumor grade, and aggressive tumor biology, 
PVTT has been listed as a factor associated with 
worse prognosis. In our study as well, hepatocellu-
lar cancer patients with PVTT had poorer survival 
estimates than patients without PVTT, and our re-
sults are consistent with the results reported in the 
literature.
Although serum AFP level has not been included 
as a diagnostic criteria of HCC, it has been used 
as a valuable serum parameter for HCC treatment 
and taken into account as an important sign for the 
diagnosis.29  High level of serum AFP is associated 
with poor malignant characteristics of HCC, such 
as larger tumor size, undifferentiated tumor sub-
type, diffuse infiltrative tumor type, and portal vein 
tumor thrombosis.30-34 Therefore, the serum AFP 

level has been known as an independent prognos-
tic factor for the disease. In previous trial, the rela-
tionship between 400 ng/ml cutoff values of serum 
AFP level with survival has been reported and this 
threshold value was evaluated in our patient group 
35. We found the level of AFP higher than 400 ng/
ml as a negative prognostic factor in our patient 
population as well. The patients in high AFP group 
had significantly shorter survival rates than the 
group with AFP level under 400ng/ml. This study 
contributed to utilize serum AFP cutoff level as a 
prognostic feature in HCC patients.
In addition to the retrospective nature of the trial, 
our study has some limitations. First, patient selec-
tion for treatment modalities is the most important 
confounding factor for the outcomes. Therefore, 
this should be taken into account when interpret-
ing the results. Second, some patients have been 
treated with other treatment modalities when post-
treatment progression developed, which could 
make it difficult to assess the exact effect of first-
line treatment on survival. Therefore, this assess-
ment method could be able to determine the OS of 
the patients, not disease-free survival for specific 
treatment modality. Another potential limitation of 
our study is to include just one institute HCC pa-
tient population with a limited number of cases. Fi-
nally, patient distribution among treatment groups 
was not even. Therefore, the comparisons between 
treatment modalities may have been influenced by 
the possible effects of uneven distribution. 
In conclusion, this study reported the survival 
estimates of HCC patients with utilized first-line 
treatment modalities and tried to clarify the char-

Table 3. The tumor treatment groups with their mean tumor sizes and proportion of cirrhosis.

  Number of patients The mean tumor size  Proportion of cirrhosis (%)

RFA or MWA 9 2.5 cm 66.7%

TACE or TARE 25 8.3 cm 

Surgery treatment 9 3.8 cm 33.3%

Systemic cytotoxic treatment 27 10.4 cm 55.6%

Tyrosine Kinase inhibitor 12 9.2 cm 45.5%

Best Supportive Care (BSC) 3 14 cm 75%

Abbreviations: TACE= transarterial chemoembolization; TARE= transarterial radioembolization; RFA= radiofrequency ablation; 
MWA= micro wave ablation; BSC= best supportive care
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acteristics of them. Regarding the comparison 
of the results between treatment methods, if it is 
necessary to underline the important findings, the 
largest tumor size, serum AFP level, disease stage, 
hepatic function status (cirrhotic status), and pres-
ence or absence of micro-macro vascular invasion 
have been associated with patient survival. These 
important findings of the study should be taken 
into consideration in the design of future stud-
ies. Therefore, we think this study will be useful 
in choosing therapeutic strategies to treat HCC 
patients with different clinical features and will 
contribute to the development of more effective 
strategies against the disease, and thus improve the 
prognosis of hepatocellular carcinoma which still 
remains dismal.
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