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Abstract
AIM
To investigate clinical, etiological, and prognostic 
features in patients with hepatocellular carcinoma.

METHODS
Patients with hepatocellular carcinoma who were 
followed-up from 2001 to 2011 were included in the 
study. The diagnosis was established by histopathological 
and/or radiological criteria. We retrospectively reviewed 
clinical and laboratory data, etiology of primary liver 
disease, imaging characteristics and treatments. Child-
Pugh and Barcelona Clinic Liver Cancer stage was 
determined at initial diagnosis. Kaplan-Meier survival 
analysis was done to find out treatment effect on 
survival. Risk factors for vascular invasion and overall 
survival were investigated by multivariate Cox regression 
analyses. 

RESULTS
Five hundred and forty-five patients with hepatocellular 
carcinoma were included in the study. Viral hepatitis 
was prevalent and 68 patients either had normal liver 
or were non-cirrhotic. Overall median survival was 16 
(13-19) mo. Presence of extrahepatic metastasis was 
associated with larger tumor size (OR = 3.19, 95%CI: 
1.14-10.6). Independent predictor variables of vascular 
invasion were AFP (OR = 2.95, 95%CI: 1.38-6.31), 
total tumor diameter (OR = 3.14, 95%CI: 1.01-9.77), 
and hepatit is B infection (OR = 5.37, 95%CI: 
1.23-23.39). Liver functional reserve, tumor size/
extension, AFP level and primary treatment modality 
were independent predictors of overall survival. 
Transarterial chemoembolization (HR = 0.38, 95%CI: 
0.28-0.51) and radioembolization (HR = 0.36, 95%CI: 
0.18-0.74) provided a comparable survival benefit in 
the real life setting. Surgical treatments as resection 
and transplantation were found to be associated 
with the best survival compared with loco-regional 
treatments (log-rank, P  < 0.001).

CONCLUSION
Baseline liver function, oncologic features including AFP 
level and primary treatment modality determines overall 
survival in patients with hepatocellular carcinoma.

Key words: Hepatocellular carcinoma; Cirrhosis; Alfa-
fetoprotein; Prognosis; Treatment; Survival

© The Author(s) 2018. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Hepatocellular carcinoma is a leading cause of 
cancer-related death with curative treatment options 
limited to orthotopic liver transplantation, surgical 
resection and local ablation. Our study confirmed 
that liver functional reserve, tumor extension and 
alfa-fetoprotein level are among the most important 
determinants of patient survival. Survival benefit 
of non-curative treatments including transarterial 
chemoembolization and Yttrium-90 radioembolization 
remains an area of uncertainty. In this study we 
showed that transarterial chemoembolization and 
Yttrium-90 radioembolization provided a significant 
and comparable survival benefit in patients with 
hepatocellular carcinoma in the real-life setting. We 
concluded that primary modality of treatment for 
hepatocellular carcinoma is a major determinant of 
patient survival that should be incorporated while 
estimating prognosis. 

Ekinci O, Baran B, Ormeci AC, Soyer OM, Gokturk S, Evirgen 
S, Poyanli A, Gulluoglu M, Akyuz F, Karaca C, Demir K, 
Besisik F, Kaymakoglu S. Current state and clinical outcome 
in Turkish patients with hepatocellular carcinoma. World J 
Hepatol 2018; 10(1): 51-61  Available from: URL: http://www.
wjgnet.com/1948-5182/full/v10/i1/51.htm  DOI: http://dx.doi.
org/10.4254/wjh.v10.i1.51

INTRODUCTION
Hepatocellular carcinoma (HCC) is among the most 
frequently diagnosed cancers worldwide, and it 
comprises 70%-85% of all primary liver malignancies[1]. 
HCC is a leading cause of cancer-related death in the 
world, which is estimated to be more than 600000 
deaths per year[2]. A unique characteristic of HCC is 
that most patients have liver cirrhosis at the time 
of diagnosis. Even in the absence of liver cirrhosis, 
HCC almost always develops within the spectrum 
of a chronic liver disease[3]. A variety of important 
risk factors for the development of HCC have been 
identified including but not limited to hepatitis B virus 
(HBV) infection, hepatitis C virus (HCV) infection, 
hereditary hemochromatosis, and cirrhosis of almost 
any cause[3]. Etiological risk factors associated with the 
development of HCC are also important due to their 
relationship with their implications for treatment and 
prognosis of the disease. In addition to these etiological 
factors, tumor related factors including histological 
grade, size and number of nodules, and patient related 
factors as age, severity of underlying liver cirrhosis and 
performance status of the patient play a crucial role in 
determining the outcome of the disease[4]. Therefore, 
several prognostic scoring systems were developed 
to predict the prognosis for patients with HCC, and to 
individualize treatment by matching best therapeutic 
option with the patient who is most likely to benefit. 
Barcelona Clinic Liver Cancer (BCLC) classification 
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which is the most widely used system, comprises 
four stages that are based on the number and size of 
nodules, vascular invasion and extrahepatic metastasis, 
Child-Pugh score (CPS) and performance status of 
the patient[5]. BCLC system also provides a treatment 
algorithm to be applied for each stage in patients with 
HCC. Nevertheless, there are still many problems in 
determining disease prognosis and selecting patients for 
appropriate treatment. No classification is completely 
satisfactory as a result of many other risk factors, 
including tumor histology, serum alfa-fetoprotein (AFP) 
level, presence of variant estrogen receptors and 
diabetes mellitus, which also influence patient survival. 
Besides, primary treatment modality, which is among 
the most important determinants of patient outcome, 
has not been evaluated as a prognostic indicator in 
relation to other determinants of survival. 

Despite the advances in screening, diagnosis and 
treatment of HCC, a substantial amount of patients 
are diagnosed at a later stage of the disease which 
may preclude curative treatment options. Therefore, 
novel strategies to facilitate early diagnosis and a 
better estimation of prognosis are needed to improve 
patient survival. In the present study, we investigated 
clinical, etiological, and prognostic features in our 
large, single center cohort of patients with HCC who 
were diagnosed, treated and followed-up in the last 
decade. Primary objective of the study was to define 
potential factors that have influence on prognosis, 
specifically to determine survival benefit associated 
with primary treatment modality of HCC in a real life 
setting. Secondary objective of the study was to find 
out the relationship between pre-diagnosis screening 
characteristics, clinical stage of the disease at diagnosis 
and overall survival.

MATERIALS AND METHODS
Patients 
Patients with HCC who were followed-up in the 
Department of Gastroenterohepatology, Istanbul 
Faculty of Medicine, Istanbul University between 
January 2001 and August 2011 were included in this 
single center, retrospective cohort study. The study 
protocol conforms to the ethical guidelines of the 
1975 Declaration of Helsinki and it was approved 
by the ethics committee of Istanbul Faculty of 
Medicine, Istanbul University. The diagnosis of HCC 
was based on the recommendations reported by the 
EASL panel of experts in 2001[6]. According to these 
recommendations; the diagnosis was established by 
histopathological and/or radiological criteria. CPS was 
calculated at baseline in cirrhotic patients as previously 
described[7]. BCLC stage was determined in every 
patient with HCC at initial diagnosis according to the 
extent of tumor, performance status, CPS, vascular 
invasion and extrahepatic spread[5]. We reviewed 
demographic, clinical and staging characteristics, 

laboratory data, etiology of primary liver disease, 
imaging characteristics and treatments of HCC patients. 
Number and size of nodules, total tumor diameter (TTD), 
type of tumor (single nodule, multinodular or diffuse-
infiltrative), presence of major vascular involvement 
and extrahepatic metastasis were determined according 
to baseline imaging records. Survival data of all patients 
were updated as of November 2011. 

Diagnostic evaluation
All patients with a suspicion of primary liver cancer 
were evaluated by clinical, laboratory and imaging 
studies including a 4-phase computerized tomography 
(CT) scan or dynamic contrast enhanced magnetic 
resonance imaging (MRI). The diagnosis was made 
if there were radiologic hallmarks of HCC as arterial 
hypervascularity and venous/late phase wash out. 
In the absence of radiologic hallmarks of HCC or if 
findings were inconsistent on contrast enhanced CT 
or MRI, a biopsy was obtained and assessed by an 
expert hepatopathologist. Extrahepatic metastasis was 
screened by a contrast-enhanced chest CT and whole-
body bone scan.

All patients with a diagnosis of HCC had baseline 
physical examination, and results of standard 
laboratory investigations including complete blood 
count, renal and liver function tests, screening tests 
for hepatitis viruses (hepatitis B surface antigen-
HBsAg, hepatitis B core antibody-anti-HBc total and 
hepatitis C antibody-anti-HCV) and AFP. If HBsAg or 
anti-HCV was detected to be positive further tests 
[HBeAg, anti-HBe, HBVDNA (PCR), and anti-Delta 
total (plus HDVRNA when positive) or HCVRNA, 
respectively] were obtained. Most patients with HCC 
already had a diagnosis of a chronic liver disease, and 
remaining patients with unrecognized liver disease 
had undergone detailed evaluations to assess the 
presence of other etiologies including alcoholic liver 
disease, hemochromatosis, Budd-Chiari syndrome, 
non-alcoholic fatty liver disease, and autoimmune liver 
diseases. An upper gastrointestinal endoscopy was 
performed to evaluate the presence of esophageal or 
gastric varices in each patient.

Treatments
Treatment of HCC was guided by BCLC classification, 
however most patients were listed for OLT using the 
expanded criteria after 2001 as previously described[8]. 
Treatment options included surgical resection, OLT, 
percutaneous ablation (RFA or ethanol/acetic acid 
ablation), TACE, Yttrium-90 radioembolization and 
systemic therapy using sorafenib. Curative partial 
hepatectomy was performed in patients with tumors 
confined to one lobe of the liver that shows no 
radiographic evidence of invasion of the hepatic 
vasculature, no evidence of portal hypertension and 
adequate liver functional reserve. All candidates for 
surgical resection underwent indocyanine green test 
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Predictor variables of vascular invasion and extrahepatic 
metastasis were investigated by univariate and 
multivariate logistic regression analyses. Univariate Cox 
regression analyses were performed to find out factors 
associated with overall survival of patients with HCC. 
Variables which showed a significant influence (P < 
0.05) were included in a multivariate Cox proportional 
hazard model to find out independent prognostic 
factors that affect overall survival. The results of the 
model were presented as a hazard ratio (HR) with 95% 
confidence interval (CI). We performed Kaplan-Meier 
analyses to determine cumulative survival probabilities 
and treatment effect on overall survival. Log-rank test 
was used for the statistical comparison of Kaplan-Meier 
curves. All statistical analyses were performed using 
IBM SPSS v20 (IBM SPSS Inc., Chicago, IL, United 
States). A two tailed P-value < 0.05 was considered 
statistically significant.

RESULTS
Patients
A total of 545 patients (449 male, mean age 59.5 ± 
10) with HCC who were diagnosed and followed-up 
between January 2001 and August 2011 were included 
in the study. The diagnosis of HCC was established by 
CT or MRI in 459 patients, and the remaining patients 
underwent liver biopsy due to inconsistent findings in 
radiological examinations. The number of patients with 
underlying chronic liver disease was 532, 13 (2.3%) 
patients had normal liver without any identifiable risk 
factor for the development of HCC. 350 (66%) of 
patients with chronic liver disease were already aware 
of their underlying liver disease at the time of the 
diagnosis of HCC. However, only 110 patients (31.4%) 
were under regular follow-up with a combined use of 
scheduled liver ultrasonography and AFP measurement. 
The mean estimated duration of chronic liver disease 
was 69 ± 60 mo (range, 3-420 mo). 

The number patients according to underlying 
etiology for chronic liver disease were as follows: 287 
patients with chronic HBV, 120 patients with chronic 
HCV, 37 patients with chronic delta hepatitis, 10 
patients with co-infection of HBV and HCV, 39 patients 

to determine operative risk before hepatectomy. 
Percutaneous ablation was selected in patients who 
did not meet resectability criteria and had a single 
tumor ≤ 3 cm in diameter. Patients without a suitable 
living-donor were listed for OLT. Listed patients who 
had an anticipated time to OLT more than 6 mo 
underwent percutaneous ablation, TACE or Yttrium-90 
radioembolization decided by physician’s discretion 
according to tumor characteristics and hepatic reserve. 
Patients with advanced stage HCC who were not 
candidates for curative treatments underwent TACE, 
Yttrium-90 radioembolization or sorafenib therapy. 
In terminal stage, patients were followed-up under 
natural course with best supportive care. 

Twenty-seven patients were suitable for hepatic 
resection and underwent surgery. Twelve patients 
who had 1 or 2 small (≤ 3 cm) nodules underwent 
percutaneous ablation with RFA, and 5 patients with a 
single nodule ≤ 2 cm underwent percutaneous acetic 
acid/ethanol injection. Two-hundred and sixty-seven 
patients who were ineligible for surgical resection or 
percutaneous ablation, but had tumor characteristics 
that are compatible with expanded criteria were listed 
for OLT. A total of 56 patients (47 within expanded 
criteria) with HCC underwent OLT during the follow-
up period, due to the shortage of cadaveric organs or 
unavailability of a suitable living donor. The number 
of patients who underwent TACE was 172. Among 
them 90 patients underwent 1 session, 53 patients 
underwent 2 sessions, and 29 patients underwent 
≥ 3 sessions of TACE. The distribution of treatment 
modalities in the remaining patients were as follows: 
19 patients underwent Yttrium-90 radioembolization, 
16 patients received systemic therapy with sorafenib, 
and 238 patients received no treatment until the end 
of the follow-up. Treatment characteristics of patients 
with HCC were summarized in Table 1. 

Statistical analysis
Continuous variables are presented as mean ± 
standard deviation (SD) or median (range) while 
categorical variables were expressed as frequencies 
(%). Differences between frequencies were evaluated 
using Pearson χ2 or Fisher’s exact test when necessary. 

Table 1  Treatment modalities and the stage of the disease in patients with hepatocellular carcinoma

Treatment modality Pts within 
expanded 

criteria, n  (%)

Pts within 
Milan criteria, 

n  (%)

Total, n BCLC stage Survival, n  (%)

0-A B C D

Surgical resection   24 (89) 19 (70)   27 18   9   0   0 16 (59)
OLT   47 (84) 41 (73)   56 24 13   7 12   56 (100)
Percutaneous ablation   16 (94) 15 (88)   17 11   1   3   2 10 (59)
TACE 118 (69) 99 (58) 172 81 47 34 10 80 (46)
Yttrium-90   11 (58) 10 (53)   19   7   5   7   0 10 (53)
Sorafenib     3 (19)   2 (13)   16   1   2 10   3   8 (50)
No treatment   88 (37) 61 (26) 238 24 28 54 132 39 (16)

HCC: Hepatocellular carcinoma; Pts: Patients; BCLC: Barcelona Clinic Liver Cancer; OLT: Orthotopic liver transplantation; TACE: Transarterial 
chemoembolization.

Ekinci O et al . Prognostic factors in hepatocellular carcinoma



55 January 27, 2018|Volume 10|Issue 1|WJH|www.wjgnet.com

with cryptogenic liver disease, 21 patients with 
alcoholic liver disease, 10 patients with non-alcoholic 
fatty liver disease, 5 patients with autoimmune liver 
disease, 2 patients with Budd-Chiari syndrome and 1 
patient with hemochromatosis. Among patients with 
chronic viral hepatitis, there were 24 patients who had 
significant alcohol consumption (> 210 g/wk) which 
may contribute to the severity of underlying liver 
disease. The majority of patients with chronic liver 
disease had cirrhosis at different stages (CPS A, 247 
patients; CPS B, 140 patients; CPS C, 90 patients), 
and 68 patients (12.5%) were pre-cirrhotic based on 
clinical and/or histopathological examinations. Baseline 
patient characteristics are summarized in Table 2. 

Tumor characteristics and staging
The number of patients with a single tumor was 333 
(61%), and the remaining patients had multinodular 
(191 patients, 35%) or diffuse HCC (21 patients, 
3.9%). Median AFP level was 62 ng/mL (range, 
1-223169 ng/mL), and 241 (44.2%) patients 
had an AFP level > 100 ng/mL. At the time of the 
diagnosis, the number of patients within Milan and 
expanded criteria were 247 (45%) and 307 (56%), 
respectively. The distribution of patients according 

to BCLC classification was as follows: BCLC 0, 14 
patients (2.6%); BCLC A, 152 patients (27.9%); 
BCLC B, 105 patients (19.2%); BCLC C, 115 patients 
(21.1%); BCLC D, 159 patients (29.2%). Extrahepatic 
metastasis and macroscopic vascular invasion were 
diagnosed in 26 (4.8%) and 37 (6.8%) patients, 
respectively. The only predictor variable for the 
presence of extrahepatic metastasis at initial diagnosis 
was TTD (TTD ≥ 5 cm; OR = 3.19, 95%CI: 1.14-10.6, 
P = 0.029). Stage of liver disease, tumor type, HBV 
infection, number of nodules, presence of vascular 
invasion and AFP level did not predict extrahepatic 
metastasis (Table 3). Univariate logistic regression 
analyses showed that HBV infection, multinodular 
and diffuse-infiltrative HCC, TTD, and AFP level were 
associated with vascular invasion at initial diagnosis of 
HCC. At multivariate analysis, independent predictor 
variables of vascular invasion were found to be AFP > 
200 ng/mL (OR = 2.95, 95%CI: 1.38-6.31, P = 0.005), 
TTD > 5 cm (OR = 3.14, 95%CI: 1.01-9.77, P = 0.047) 
and HBV infection (OR = 5.37, 95%CI: 1.23-23.39, P 
= 0.025) (Table 4).

Factors associated with overall survival
Cumulative overall median survival was 16 (13-19) 
mo in the whole cohort (Figure 1A). The best survival 
outcome was achieved in patients with HCC who 
underwent surgical treatments as OLT and hepatic 
resection (HR = 0.07, 95%CI: 0.04-013, P < 0.001, 
Figure 1B). Treatment modalities including TACE, 
Yttrium-90 radioembolization, RFA were also found to 
be associated with improved overall survival (Table 5). 
Sorafenib therapy demonstrated a survival benefit, 
yet with a borderline significance. Univariate Cox 

Table 2  Baseline demographic, clinical and laboratory 
characteristics of patients

Characteristics

Number of patients (%)   545 (100)
   Male, n (%) 449 (82)
   Female, n (%)   96 (18)
Age (yr)
   Mean ± SD 59.5 ± 10
   Median (range)     60 (19-85)
Chronic liver disease, n (%) 532 (97.6)
Chronic viral hepatitis, n (%) 454 (83.3)
   HBV (monoinfection) 287 (52.6)
   HCV (monoinfection) 120 (22)
   Hepatitis D 37 (6.7)
   HBV + HCV co-infection 10 (1.8)
Cirrhosis, n (%) 477 (87.5)
   Child A 247 (45.3)
   Child B 140 (25.7)
   Child C   90 (16.5)
Diagnostic method for HCC, n (%)
   CT 26 (4.8)
   MRI 433 (79.4)
   Liver biopsy   86 (15.8)
Treatment, n (%)
   No treatment 238 (43.7)
   Hepatic resection 27 (5)
   OLT   56 (10.3)
   TACE 172 (31.5)
   Yttrium-90 radioembolization 19 (3.5)
   RFA 12 (2.2)
   Ethanol/acetic acid ablation   5 (0.9)
   Sorafenib 16 (2.9)

HBV: Hepatitis B virus; HCV: Hepatitis C virus; HCC: Hepatocellular 
carcinoma; CT: Computerized tomography; MRI: Magnetic resonance 
imaging; OLT: Orthotopic liver transplantation; TACE: Transarterial 
chemoembolization; RFA: Radiofrequency ablation.

Table 3  Univariate logistic regression analyses of possible 
predictors of extrahepatic metastasis (n  = 545)

Univariate

OR 95%CI P  value

Total tumor diameter 
   ≥ 5 cm 3.19 1.18-8.59   0.022
Tumor type
   Solitary HCC Reference - -
   Multinodular HCC 1.17 0.52-2.66 0.71
   Diffuse-infiltrative HCC 1.06 0.13-8.43 0.96
Vascular invasion 1.86 0.53-6.51 0.33
HBV infection 1.76 0.73-4.26 0.21
Number of nodules 1.21 0.92-1.59 0.18
Stage of liver disease
   Normal or precirrhotic liver Reference - -
   Child-Pugh A 2.29 0.51-10.2 0.28
   Child-Pugh B 1.22 0.23-6.47 0.81
   Child-Pugh C 1.14 0.19-7.01 0.89
AFP level
   > 100 ng/mL 1.30 0.59-2.85 0.52
   > 200 ng/mL 1.59 0.72-3.50 0.25
   > 400 ng/mL 1.48 0.64-3.39 0.36
   > 1000 ng/mL 1.91 0.81-4.52 0.14

HCC: Hepatocellular carcinoma; HBV: Hepatitis B virus; AFP: Alfa-
fetoprotein.
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regression analyses showed that tumor related factors 
associated with overall survival of patients with HCC 
were TTD, tumor-type, vascular invasion, extrahepatic 
metastasis, and AFP level (Table 5). Patient-related 
factors including age and gender did not have 
significant influence on overall survival, yet stage of 

liver disease significantly predicted overall survival. 
HBV (HR = 1.28, 95%CI: 0.98-1.66, P = 0.074) and 
non-viral etiologies (HR = 1.41, 95%CI: 1.002-1.989, 
P = 0.049) were found to have a borderline influence 
on patient survival compared to HCV. In multivariate 
Cox proportional hazard model, stage of liver disease, 

Table 4  Univariate and multivariate logistic regression analysis of factors associated with vascular invasion (n  = 545, R 2 = 0.15)

Variables Univariate Multivariate

OR 95%CI P  value OR 95%CI P  value

TTD ≥ 5 cm 6.56 2.29-18.79 < 0.001 3.14 1.01-9.77 0.047
Tumor type
   Solitary HCC Reference - - Reference - -
   Multinodular HCC 2.07 1.01-4.25 0.047 1.54 0.72-3.30 0.270
   Diffuse-infiltrative HCC 6.63   2.14-20.51 0.001 2.71 0.82-8.94 0.100
   Extrahepatic metastasis 1.86 0.53-6.51 0.330
Etiology of liver disease
   Hepatitis C Reference - - Reference - -
   Hepatitis B 6.29 1.48-26.76 0.013 5.37 1.23-23.39 0.025
   Other (non-viral) 4.52 0.89-22.91 0.069 3.76 0.72-19.74 0.120
Stage of liver disease
   Normal or precirrhotic liver Reference - -
   Child-Pugh A 0.60 0.24-1.53 0.290
   Child-Pugh B 0.53 0.18-1.52 0.240
   Child-Pugh C 0.62 0.20-1.94 0.420
AFP level
   > 100 ng/mL 3.77 1.79-7.96 < 0.001
   > 200 ng/mL 4.18 2.05-8.52 < 0.001 2.95 1.38-6.31 0.005
   > 400 ng/mL 2.81 1.43-5.52    0.003
   > 1000 ng/mL 3.54 1.78-7.05 < 0.001

TTD: Total tumor diameter; HCC: Hepatocellular carcinoma; AFP: Alfa-fetoprotein.

Table 5  Univariate and multivariate Cox regression analyses of factors associated with overall survival (n  = 545)

Univariate Multivariate

HR 95%CI P  value HR 95%CI P  value

Patient related factors
   Age 0.99 0.98-1.01    0.360
   Gender 0.82 0.60-1.10    0.180
Etiology of liver disease
   Hepatitis C Reference - - Reference - -
   Hepatitis B 1.28 0.98-1.66    0.074 0.98 0.74-1.30    0.900
   Other (non-viral) 1.41   1.002-1.99    0.049 1.12 0.78-1.60     0.540
Stage of liver disease
   Normal or precirrhotic liver Reference - - Reference - -
   Child-Pugh A 1.52 0.99-2.30    0.051 1.29 0.84-1.99    0.250
   Child-Pugh B 3.16 2.04-4.88 < 0.001 1.81 1.13-2.89    0.013
   Child-Pugh C 10.46   6.57-16.66 < 0.001 5.35 3.24-8.83 < 0.001
Tumor related factors
   Total tumor diameter ≥ 5 cm 3.07 2.40-3.93 < 0.001 1.74 1.30-2.33 < 0.001
   Multinodular or diffuse-infiltrative 2.02 1.61-2.53 < 0.001 1.23 0.95-1.59    0.120
   Extrahepatic metastasis 2.53 1.63-3.93 < 0.001 2.17 1.37-3.45    0.001
   Vascular invasion 3.48 2.42-5.01 < 0.001 2.74 1.84-4.06 < 0.001
   AFP level > 200 ng/mL 2.59 2.07-3.23 < 0.001 2.19 1.72-2.80 < 0.001
Treatment modalities vs no treatment
   Surgical treatments 0.07 0.04-0.13 < 0.001 0.12 0.06-0.24 < 0.001
   (OLT, hepatic resection)
   TACE 0.24 0.19-0.31 < 0.001 0.38 0.28-0.51 < 0.001
   Yttrium-90 adioembolization 0.37 0.19-0.72    0.003 0.36 0.18-0.74    0.005
   RFA 0.12 0.04-0.38 < 0.001 0.18 0.05-0.57    0.004
   Ethanol/acetic acid ablation 0.60 0.22-1.63    0.318 0.79 0.28-2.22    0.660
   Sorafenib 0.51 0.25-1.04    0.063 0.52 0.25-1.10    0.088

AFP: Alfa-fetoprotein; OLT: Orthotopic liver transplantation; TACE: Transarterial chemoembolization; RFA: Radiofrequency ablation.
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tumor-related factors including TTD, vascular invasion, 
extrahepatic metastasis, and AFP level retained 
significance regarding their influence on overall survival. 
Treatments including OLT/hepatic resection, RFA, TACE, 
and Yttrium-90 radioembolization were independently 
associated with improved overall survival). TACE and 
Yttrium-90 radioembolization provided a comparable 
survival benefit (Table 5).

Pre-diagnostic follow-up characteristics and overall 
survival
Among patients with chronic liver disease (532 
patients), regular follow-up screening for HCC was 
performed in 110 (21%) patients. The remaining 
patients either were not aware of the underlying liver 
disease or did not have adequate access to health care 
services due to social, economic or cultural issues. 
Patients who had regular follow-up and screening with 
AFP-ultrasonography were diagnosed at an earlier 
BCLC stage (stage 0-A; 63/110, 57% vs 135/422, 
32%, P < 0.001). The number of patients within Milan 
(69/110, 63% vs 177/422, 42%, P < 0.001) and 
expanded criteria (85/110, 77% vs 220/422, 52%, 
P < 0.001) was significantly higher in patients who 
underwent regular screening follow-up compared to 
patients who did not. Patients within Milan or expanded 
criteria, patients who were diagnosed at earlier 
BCLC stages and patients who had regular follow-up 
screening for HCC had a significantly better survival 
(Figure 2; log-rank, P < 0.001).

DISCUSSION
In this retrospective, single center, observational cohort 
study, we investigated possible risk factors including 
patient, tumor and treatment-related determinants 
of overall survival in patients with HCC. Most patients 
had cirrhosis and viral etiologies, especially HBV 
infection, were prevalent in our cohort. Two-third 

of patients with chronic liver disease was aware of 
their liver condition, and only one-third of them were 
under regular surveillance for early diagnosis of HCC. 
Implementation of regular surveillance was associated 
with diagnosis at earlier stages of HCC, in which 
curative treatments were amenable. Approximately, 
a half of the cohort was suitable for OLT according to 
Milan or expanded criteria, but only a minority of those 
patients could undergo OLT due to cadaveric organ 
shortage and absence of a suitable living donor. 

In the present study we evaluated patient, tumor 
and treatment-related prognostic factors associated 
with overall survival by univariate and multivariate 
analyses. Among patient-related factors only the stage 
of liver disease was found to be associated with overall 
survival. Age, gender and etiology of liver disease did 
not predict mortality in multivariate analysis. Except, 
HBV infection was independently associated with 
vascular invasion in our study, which is consistent with 
the earlier reports showing a more aggressive and 
infiltrative behavior[9], and more frequent vascular 
invasion in HBV-related HCC[10]. However, the role 
of liver disease etiology in determining prognosis of 
patients with HCC is controversial. There are a number 
of studies with conflicting results. In an early study, 
HBV-related HCC was shown to have a poor prognosis 
compared with HCV-related tumors, which becomes 
statistically significant only in patients with advanced 
HCC[11]. In this study, patients underwent surgery 
(OLT or resection) and loco-regional (ablation or 
TACE) treatments or received no therapy. In another 
study, patients with HCV infection were reported to 
have a higher cumulated recurrence rate after hepatic 
resection for small HCC (≤ 3 cm) than in patients with 
HBV infection. In a subsequent study by Bozorgzadeh 
et al[12], HCV-positive and negative patients who 
underwent OLT were retrospectively reviewed, and 
HCV infection was found to have a negative impact 
on tumor-free and overall survival. Franssen et al[13] 

Figure 1  Overall survival in patients with hepatocellular carcinoma. A: Overall median survival in the whole cohort; B: Survival curves was stratified by primary 
treatment modality.
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similarly found that survival and recurrence rates after 
both OLT and resection were better in HBV than in HCV-
related HCC. There are also other studies confirming 
that HCV infection has a bad influence on overall and 
disease-free survival if a curative surgical treatment 
is applied[14-18]. Contrarily, the results of cohort studies 
which included HCC patients treated with loco-regional 
(RFA, TACE, etc.) modalities or best supportive care, 
either demonstrated no relationship between etiology 
and prognosis or showed a slightly negative influence 
on survival in HBV-related HCC[11,19-21]. In the era of 
regular surveillance, early diagnosis can suppress the 
effect of etiology in determining prognosis of HCC.

Our results were consistent with previous reports 
proving the association between tumor burden/
extension and mortality. Total tumor size predicted 
mortality independent from the number of nodules 
which may suggest the up to 3 nodules criteria is too 
strict for selection of OLT candidates. This concept was 
also highlighted in recent studies showing combination 
of total tumor volume and AFP are better criteria 
to increase the number of OLT candidates with an 

acceptable post-transplant tumor-free survival[22,23]. 
Other tumor-related factors including extrahepatic 
metastasis and vascular invasion were also found to be 
independent prognostic factors. 

AFP cannot be considered a sensitive diagnostic 
marker having a reported sensitivity of 60% when 20 
ng/mL is chosen as a cut-off value for the diagnosis of 
HCC[24]. However, it can provide important prognostic 
implications even in different patient and treatment 
settings. Serum AFP level at presentation was clearly 
shown to correlate with tumor size and extent[25]. 
There is also substantial relationship between tumor 
growth and rise in serum AFP level[26]. In the present 
study, significantly elevated AFP level (> 100 ng/mL) 
was detected in less than half of the cohort, but it 
was found to be an independent predictor of both 
vascular invasion and mortality. Interestingly, we did 
not find any relationship between serum AFP level 
and presence of extrahepatic metastasis at diagnosis. 
Extrahepatic metastasis was only associated with 
total tumor diameter. To date, a number of studies 
indicated that AFP level is associated with overall and 

Figure 2  Overall survival according to oncological stage and pre-diagnostic screening characteristics. Patients within Milan (A) or expanded criteria (B), 
patients who were diagnosed at earlier BCLC stages (C) and patients who had regular follow-up screening for HCC (D) had a significantly better survival (log-rank, P 
< 0.001). HCC: Hepatocellular carcinoma; BCLC: Barcelona Clinic Liver Cancer.
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recurrence-free survival in HCC patients who received 
OLT[27] or underwent surgical resection[13,28-30]. With this 
regard, a model including AFP level in addition to Milan 
criteria was suggested recently by Duvoux et al[31] 
to improve patient selection for OLT in HCC. AFP can 
also be used to guide treatment decision in patients 
with early-stage HCC. In a study by Ebara et al[26], 
risk factors for exceeding the Milan criteria and overall 
survival after successful RFA in patients with early-
stage HCC were investigated. It was reported that an 
AFP level higher than 100 ng/mL and local recurrence 
within 1 year of initial successful RFA were associated 
with earlier recurrence and overall survival. In a 
subsequent study by Suh et al[32], it was shown that 
the combination of AFP and prothrombin induced by 
vitamin K absence-II can be a useful marker to select 
patients with high recurrence risk after RFA for early-
stage HCC (< 3 cm). 

There are several other studies that investigated 
predictors of survival in patients undergoing curative 
and non-curative therapies[11,19,33-35]. The common 
finding among all studies is that tumor volume/
extension, baseline liver function and serum AFP level 
are independent predictors of prognosis, which are 
also confirmed by our results. However, primary mode 
of treatment was not appropriately included in the 
multivariate analysis in any of those studies. In our 
study, we showed that liver functional reserve, tumor 
extension, and baseline AFP level influences overall 
survival regardless of the primary treatment modality, 
which is another decisive factor for survival in patients 
with HCC. Therefore, it should be incorporated 
into the clinical decision making for the selection of 
initial treatment option. Our study showed that the 
choice among initial treatment options has an utmost 
importance that substantially influence prognosis 
of patients with HCC. In the present study, surgical 
treatments and RFA were found to be far better than 
other loco-regional treatments and systemic therapy 
with sorafenib. Ethanol/acetic acid ablation was 
not associated with any survival benefit. TACE and 
Yttrium-90 radioembolization performed similar efficacy 
which is demonstrated by comparable hazard ratios 
after adjustment of confounding factors. Systemic 
treatment with sorafenib was associated with a survival 
advantage at a borderline significance compared with 
no treatment, which can be explained by low number 
of patients receiving systemic therapy. 

In conclusion, surgical treatments and RFA are 
best options to achieve optimal survival rates in the 
long-term, and there is still a need for improvement 
of current surveillance methods for earlier detection 
of HCC to facilitate those curative treatments for 
most of the patients. Instead of being a diagnostic 
marker, baseline AFP level should be considered as a 
prognostic marker to identify those patients with dismal 
prognosis. Primary treatment modality of HCC should 
be considered as a prognostic indicator and should be 

taken into account while estimating overall survival. 

ARTICLE HIGHLIGHTS
Research background
HCC is a leading cause of cancer-related death with curative treatment options 
limited to orthotopic liver transplantation, surgical resection and local ablation. 
Several prognostic scoring systems were developed to predict the prognosis 
for patients with HCC, and to individualize treatment by matching best 
therapeutic option with the patient who is most likely to benefit. Nevertheless, 
no classification is completely satisfactory because of many other risk factors 
which also influence patient survival. 

Research motivation
Primary treatment modality, which must be among the most important 
determinants of patient outcome, has not been evaluated as a prognostic 
indicator in relation to other determinants of survival until now. Therefore, the 
authors investigated the association between established prognostic factors 
of HCC and treatment to show how chosen treatment modality affects the 
prognosis.

Research objectives 
Primary objective of the study was to define potential factors that have 
influence on prognosis, specifically to determine survival benefit associated with 
primary treatment modality of HCC in a real-life setting. Secondary objective 
of the study was to find out the relationship between pre-diagnosis screening 
characteristics, clinical stage of the disease at diagnosis and overall survival.

Research methods
In the present study, the authors investigated clinical, etiological, and prognostic 
features in a large, single-center cohort of patients with HCC who were 
diagnosed, treated and followed-up in the last decade. The diagnosis was 
established by histopathological and/or radiological criteria that was based 
on the recommendations reported by the EASL panel of experts in 2001. The 
authors reviewed demographic, clinical and staging characteristics, laboratory 
data, etiology of primary liver disease, imaging characteristics and treatments 
of HCC patients. Number and size of nodules, total tumor diameter (TTD), 
type of tumor, presence of major vascular involvement and extrahepatic 
metastasis were determined according to baseline imaging records. Univariate 
and multivariate Cox regression analyses were performed to find out factors 
associated with overall survival of patients with HCC. 

Research results
A total of 545 patients with HCC who were diagnosed and followed-up between 
January 2001 and August 2011 were included in the study. Predictor variables of 
vascular invasion and extrahepatic metastasis were investigated by univariate 
and multivariate logistic regression analyses. The authors showed that HBV 
infection, multinodular and diffuse-infiltrative HCC, TTD, and AFP level were 
associated with vascular invasion at initial diagnosis of HCC. At multivariate 
analysis, independent predictor variables of vascular invasion were found to 
be AFP > 200 ng/mL, TTD > 5 cm and HBV. The only predictor variable for the 
presence of extrahepatic metastasis at initial diagnosis was TTD. Stage of liver 
disease, tumor type, HBV infection, number of nodules, presence of vascular 
invasion and AFP level did not predict extrahepatic metastasis. The best 
survival outcome was achieved in patients with HCC who underwent surgical 
treatments as OLT and hepatic resection. Treatment modalities including TACE, 
Yttrium-90 radioembolization, RFA were also found to be associated with 
improved overall survival. Ethanol/acetic acid ablation was not associated with 
any survival benefit. Systemic treatment with sorafenib was associated with a 
survival advantage at a borderline significance compared with no treatment, 
which can be explained by low number of patients receiving systemic therapy. 
Patients who had regular follow-up and screening with AFP-ultrasonography 
were diagnosed at an earlier BCLC stage and had a significantly better survival.

Research conclusions
It has been known that liver functional reserve, tumor extension and alfa-
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fetoprotein level are among the most important determinants of patient survival. 
The authors showed that in addition to patient and tumor related factors, initial 
choice of treatment is a strong and independent predictor of survival. Survival 
benefit of non-curative treatments including transarterial chemoembolization 
and Yttrium-90 radioembolization has been an area of uncertainty. Transarterial 
chemoembolization and Yttrium-90 radioembolization provided a significant 
and comparable survival benefit in patients with hepatocellular carcinoma in the 
real-life setting.

Research perspectives
Primary modality of treatment for hepatocellular carcinoma is a major 
determinant of patient survival that should be incorporated while estimating 
prognosis in the future trials evaluating benefits of investigational new drugs.
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