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Background: Sorafenib is an oral tyrosine kinase inhibitor that is indicated for advanced 

hepatocellular carcinoma (HCC). The aim of the present study was to determine the clinical 

outcomes of HCC patients receiving sorafenib in real-life clinical setting in comparison with 

formal clinical trials.

Methods: Patients diagnosed with advanced HCC between 2007 and 2015 at single institute 

were retrospectively enrolled and evaluated for survival and tolerability following sorafenib 

treatment. Overall survival (OS) and duration of treatment (TTP) were examined by different 

stratifications including age, gender, etiology, liver functions, and severities.

Results: A total of 67 advanced HCC patients were enrolled for analysis. Of the 67 eligible 

patients, 66 patients (99%) were diagnosed as Barcelona Clinic Liver Cancer stage C and 

45 (67%) were Child-Pugh A. Chronic hepatitis B virus infection was the main etiology 

(67%), followed by hepatitis C virus infection (12%) and alcohol liver disease (8%). The 

median duration of treatment was 3.0 months (95% CI 2.6–3.4 months) and median OS was 

8.0 months (95% CI 5.0–11.0 months). By multivariate analysis, female gender (HR =2.462, 

95% CI 1.126–5.387, P=0.024), Child-Pugh C (HR =3.913, 95% CI 1.063–14.410, P=0.04), 

extrahepatic spread (HR =2.123, 95% CI 1.122–4.015, P=0.021), and combined other therapies 

(HR =0.410, 95% CI 0.117–0.949, P=0.037) were the independent predictors of OS.

Conclusion: OS of advanced HCC patients treated with sorafenib was longer than that reported 

in the Asia-Pacific trial study. Impaired hepatic functions are associated with the shorter survival 

in real-life setting.

Keywords: advanced hepatocellular carcinoma, sorafenib, liver function, tumor burden

Introduction
Hepatocellular carcinoma (HCC) is one of the most prevalent liver malignancies. 

It is prevalent in Asian countries in association with chronic hepatitis B and chronic 

hepatitis C.1,2 Although 20% of HCC patients are diagnosed at an early stage, patients 

with intermediate stage suffer from poor prognosis due to unfavorable response to 

standard-of-care locoablative treatments like transarterial chemoembolization (TACE) 

or radiofrequency ablation (RFA).3 Moreover, most HCC patients are diagnosed at an 

advanced stage when curative therapies such as surgical resection or liver transplanta-

tion are not possible.4

Sorafenib is an oral tyrosine kinase inhibitor that targets Raf serine/threonine kinase 

isoforms in Raf/MEK/ERK pathway as well as upstream receptor tyrosine kinases 
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involved in angiogenesis including vascular endothelial 

growth factor receptor (VEGFR)-2, VEGFR-3, platelet-

derived growth factor receptor (PDGFR)-b, c-KIT, FLT-3, 

and RET.5,6 Sorafenib has been shown to block cell prolif-

eration and angiogenesis resulting in improved survival of 

patients with advanced HCC.7 The Sorafenib HCC Assess-

ment Randomized Protocol (SHARP) and the Asia-Pacific 

(AP) trials have shown a significantly prolonged overall 

survival (OS).8,9 Despite the clinical benefits of sorafenib, 

adverse effects have been reported to be variable from 

patient to patient, including diarrhea, fatigue, and hand-foot 

syndrome. The large variability in activity and tolerability of 

sorafenib has been attributed to interindividual variability in 

drug kinetics such as bioavailability. Moreover, several stud-

ies under real-life conditions have proposed different results 

concerning the effectiveness and safety profile of sorafenib 

in HCC patients.10–12 However, additional data on benefits 

and risks of sorafenib in real-life clinical setting are required.

Despite the existence of numerous studies on the efficacy 

of sorafenib, there is a lack of information on therapeutic role 

of sorafenib as concurrent treatment in real-life HCC patients 

who undergo combination treatments. The present study 

was designed to evaluate the effectiveness of sorafenib in 

HCC patients with advanced Barcelona Clinic Liver Cancer 

(BCLC) stage, or intermediate stage treated with sorafenib 

in real-life practice conditions. Prognostic factors of survival 

in HCC patients treated with sorafenib were determined.

Materials and methods
Patients
We retrospectively reviewed medical records of patients 

with advanced HCC at Cathay General Hospital between 

January 2007 and March 2017 (Figure 1). The study popula-

tion included patients with advanced-stage HCC confirmed 

by histological or cytological analysis or diagnosed by non-

invasive assessment per American Association for the Study 

of Liver Disease criteria.

Patients previously receiving local therapy (eg, surgery, 

radiation, hepatic artery embolization, TACE, RFA, percuta-

neous ethanol injection, or cryoablation) were eligible under 

following conditions: local therapy is completed at least 

4 weeks before study entry and all toxic effects associated with 

prior treatments are resolved. Other inclusion criteria included 

Child-Pugh Class A, Eastern Cooperative Oncology Group 

(ECGO) performance status of 0–1, aspartate transminase 

and alanine transminase #5 times upper limit of normal, 

bilirubin #3 mg/dL, adequate renal function (serum creatinine 

#1.5 times the upper limit of the normal range), advanced 

Figure 1 Consort diagram.
Abbreviations: HCC, hepatocellular carcinoma.

HCC not amenable to curative resection, distal metastasis 

(bone or lung) or portal vein thrombosis (VP3 or VP4), and 

life expectancy of 12 weeks or more. Patients were excluded 

under following criteria including any history of hepatic 

encephalopathy and prior or current clinically significant 

ascites and active hepatitis B virus (HBV) and hepatitis C 

virus (HCV) co-infection. The study protocol was reviewed 

and approved by institutional review board of Cathay General 

Hospital (Cathay Hospital IRB: P106038). This study was 

conducted in compliance with the guidelines of good clini-

cal practice and the principles of the Declaration of Helsinki. 

Since this study did not investigate privacy issues involving 

patient names, ID numbers, home addresses, phone numbers, 

etc. Therefore, patient consent to review their medical records 

was not required by the Cathay General Hospital IRB.

Treatment
Patients were prescribed with sorafenib 400 mg twice daily. 

Sorafenib treatment was continued until the occurrence of 

both radiologic progression, as defined by Response Evalu-

ation Criteria In Solid Tumors, and symptomatic progres-

sion, as defined by the Functional Assessment of Cancer 

Therapy–Hepatobiliary Symptom Index 8 questionnaire, or 

the occurrence of either unacceptable adverse events or death.

Statistical analyses
All data were collected by experienced medical personnel 

involved in the study. OS and duration of treatment were 

analyzed by Kaplan–Meier analysis. Categorical variables 

were analyzed and presented in frequency and percentages. 
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Table 1 Baseline characteristics of the HCC patients receiving 
sorafenib treatment

Advanced HCC, n=67  

Median age, years (range) 65 (38–83)

Male, n (%) 53 (79)

Portal vein invasion, n (%)
Yes
No

52 (78)
15 (22)

Extrahepatic spread, n (%)
Lung
Bone
Lymph node

14 (21)
8 (12)
7 (10)

BCLC stage C, n (%) 66 (99)

Etiology, n (%)
HBV
HCV
Alcohol
Others

45 (67)
12 (22)
8 (12)
4 (6)

Child-Pugh class, n (%)

Class A
Class B
Class C

45 (67)
19 (28)
3 (4)

AFP 20 ng/mL, n (%)

No
Yes

20 (30)
46 (69)

Combine with other therapy, n (%)

TAE or TACE
RT
HAIC
OP
Systemic chemotherapy
None

35 (52)
34 (51)
9 (13)
9 (13)
2 (3)
9 (13)

Abbreviations: AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; 
HAIC, hepatic arterial infusion chemotherapy; HBV, hepatitis B virus; HCC, 
hepatocellular carcinoma; HCV, hepatitis C virus; OP, operation; RT, radiotherapy; 
TACE, transarterial chemoembolization; TAE, transarterial embolization.

The following variables were used for univariate analysis: 

age, gender, Child-Pugh score, HBV infection, alpha-

fetoprotein (AFP) level, portal vein invasion, extrahepatic 

spread, combined with other therapy(s), and initial dose. 

Results were presented in HR and 95% CI, calculated from 

a Cox regression analysis.

Results
Baseline characteristics
A total of 67 consecutive patients with advanced HCC were 

included during the study period. The data of baseline demo-

graphic patients are presented in Table 1. About 79% (53/67) 

of enrolled patients were male and the median age was 65 

(38–83) years. Of them, 66 patients (99%) were diagnosed as 

BCLC stage C. Chronic HBV infection was the main etiol-

ogy (67%), followed by HCV infection (12%) and alcohol 

liver disease (8%). According to Child-Pugh score, 45 (67%) 

patients were classified as class A, followed by class B (28%). 

About 64% of patients underwent radiotherapy in combi-

nation with sorafenib, while 52% were given transarterial 

embolization or TACE. Nine patients underwent surgery 

and nine patients had hepatic arterial infusion chemotherapy.

Survivals
The median duration of treatment was 3.0 months (95% 

CI 2.6–3.4 months) and the median OS was 8.0 months (95% 

CI 5.0–11.0 months) (Figure 2A and B). The median duration 

of treatment in Child-Pugh A patients was longer than that 

of Child-Pugh C (P=0.02), whereas there was no significant 

difference in median OS among all groups (Figure 3A and B). 

Patients with an AFP level ,400 ng/mL exhibited sig-

nificantly longer duration of treatment survival (4.2 months; 

95% CI 0–9.9 months) compared with that of the patients 

with an AFP .400 ng/mL (P=0.045) (Figure 4). There was 

no statistically significant difference in OS based on portal 

vein invasion, extrahepatic spread, HBV, gender, and age.

We next performed a univariate analysis to exam the 

association of variables with duration of treatment in the 

advanced HCC patients receiving sorafenib. Clinical variables 

associated with increased duration of treatment included 

severely impaired liver function (Child-Pugh C). Multi-

variate analysis confirmed Child-Pugh C as an independent 

predictor of duration of treatment (Table 2). By multivariate 

analysis, female gender (HR =2.462, 95% CI 1.126–5.387, 

P=0.024), Child-Pugh C (HR =3.913, 95% CI 1.063–

14.410, P=0.04), extrahepatic spread (HR =2.123, 95% 

CI 1.122–4.015, P=0.021), and combined other therapies 

(HR =0.410, 95% CI 0.117–0.949, P=0.037) were the inde-

pendent predictors of OS (Table 3).

Discussion
In this retrospective study, we collected and analyzed the 

clinical outcomes of advanced HCC patients who under-

went treatment with sorafenib in real-life clinical setting. 

We found that HCC patients with Child-Pugh A exhibited a 

significantly higher median survival. We showed significant 

differences in duration of treatment for patients with AFP 

levels ,400 ng/mL. In the present study, factors that are pre-

dictive of OS in HCC patient treated with sorafenib include 

gender, extrahepatic spread, and combined other therapies.

Sorafenib has been prescribed as first-line treatment for 

patients with advanced-stage HCC based on improved OS 

reported by two large Phase III trials.9,13 These trials mainly 

included HCC patients of Child-Pugh class A, BCLC stage C, 
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Figure 2 Kaplan–Meier analysis of (A) duration of treatment and (B) overall survival of all eligible HCC patients.
Abbreviations: HCC, hepatocellular carcinoma; DoT, duration of treatment; OS, overall survival.
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Figure 3 Kaplan–Meier analysis of (A) duration of treatment and (B) overall survival of HCC patients with different Child-Pugh scores.
Abbreviations: HCC, hepatocellular carcinoma; DoT, duration of treatment; OS, overall survival; CP, Child-Pugh.

and an Eastern Cooperative Oncology Group status of 0–2. 

Owing to the selective nature of the trial enrollment, a broad 

spectrum of HCC patients were not included in these studies. 

In addition to advanced HCC, sorafenib therapy has been rec-

ommended for intermediate-stage HCC by several guidelines. 

In our study, HCC patients treated with sorafenib had median 

OS of 8.0 months, which is shorter than that reported in 

SHARP (10.5 months) and GIDEON (Global Investigation 

of therapeutic DEcisions in HCC and Of its treatment with 

sorafeNib) (10.8 months). Interestingly, median OS reported 

herein is higher than that reported in the AP Phase III study 

(6.5 months) conducted in Asia-Pacific region. A recent study 
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Table 2 Univariate and multivariate analyses of factors associated with duration of treatment in HCC patients treated with sorafenib

Variables n Univariate analysis Multivariate analysis

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

Age (years)
,65
65

33
34

 
1
0.948

 
 
(0.566–1.585)

 
 
0.838

 
1
1.044

 
 
(0.595–1.831)

 
 
0.880

Gender
Male
Female

53
14

 
1
0.963

 
 
(0.501–1.820)

 
 
0.908

 
1
1.118

 
 
(0.533–2.348)

 
 
0.768

Child-Pugh status
A
B
C

45
19
3

 
1
1.154
3.554

 
 
(0.648–2.057)
(1.056–11.967)

 
 
0.626
0.041*

 
1
1.062
4.467

 
 
(0.535–2.106)
(1.190–16.768)

 
 
0.864
0.027*

HBV
No
Yes

22
45

 
1
1.070

 
 
(0.614–1.865)

 
 
0.811

 
1
0.926

 
 
(0.502–1.709)

 
 
0.807

AFP (ng/mL)
,20
$20

20
46

 
1
1.662

 
 
(0.920–3.003)

 
 
0.092

 
 
 

 
 
 

 
 
 

Portal vein invasion
No
Yes

15
52

 
1
0.929

 
 
(0.499–1.731)

 
 
0.817

 
1
1.240

 
 
(0.574–2.681)

 
 
0.584

Extrahepatic spread
No
Yes

38
29

 
1
1.282

 
 
(0.767–2.142)

 
 
0.343

 
1
1.603

 
 
(0839–3.061)

 
 
0.153

Combined with other therapy(s)
No
Yes

 
9
58

1
0.629

 

(0.307–1.286)

 
 
0.204

 
1
0.528

 

(0.241–1.158)

 
 
0.111

Initial dose (ng/mL)
800
#400

 
48
19

 
1
1.266

 
 
(0.726–2.209)

 
 
0.406

 
1
1.207

 
 
(0.671–2.173)

 
 
0.530

Note: *P-value ,0.05.
Abbreviations: HCC, hepatocellular carcinoma; HBV, hepatitis B virus; AFP, alpha-fetoprotein.

Figure 4 Kaplan–Meier analysis of (A) duration of treatment and (B) overall survival of HCC patients with AFP level .400 ng/mL.
Abbreviations: HCC, hepatocellular carcinoma; DoT, duration of treatment; OS, overall survival; AFP, alpha-fetoprotein.
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Table 3 Univariate and multivariate analyses of factors associated with overall survival in HCC patients treated with sorafenib

Variables n Univariate analysis Multivariate analysis

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

Age (years)
,65
65

33
34

 
1
0.881

 
 
(0.515–1.508)

 
 
0.645

 
1
0.915

 
 
(0.504–1.662)

 
 
0.770

Gender
Male
Female

53
14

 
1
1.606

 
 
(0.836–3.084)

 
 
0.155

 
1
2.462

 
 
(1.126–5.387)

 
 
0.024*

Child-Pugh status
A
B
C

45
19
3

 
1
1.031
2.430

 
 
(0.570–1.865)
(0.729–8.106)

 
 
0.919
0.149

 
1
1.232
3.913

 
 
(0.609–2.491)
(1.063–14.410)

 
 
0.562
0.040*

HBV
No
Yes

22
45

 
1
1.110

 
 
(0.624–1.976)

 
 
0.722

 
1
1.158

 
 
(0.611–2.195)

 
 
0.652

AFP (ng/mL)
,20
$20

20
46

 
1
1.460

 
 
(0.792–2.692)

 
 
0.226

 
 
 

 
 
 

 
 
 

Portal vein invasion
No
Yes

15
52

 
1
1.086

 
 
(0.506–2.108)

 
 
0.807

 
1
2.049

 
 
(0.939–4.470)

 
 
0.072

Extrahepatic spread
No
Yes

38
29

 
1
1.424

 
 
(0.832–2.439)

 
 
0.198

 
1
2.123

 
 
(1.122–4.015)

 
 
0.021*

Combined with other therapy(s)
No
Yes

9
58

1
0.623

 

(0.293–1.324)

 
 
0.219

 
1
0.410

 

(0.117–0.949)

 
 
0.037*

Initial dose (ng/mL)
800
#400

 
48
19

 
1
1.255

 
 
(0.705–2.231)

 
 
0.440

 
1
1.310

 
 
(0.714–2.405)

 
 
0.383

Note: *P-value ,0.05.
Abbreviations: HCC, hepatocellular carcinoma; HBV, hepatitis B virus; AFP, alpha-fetoprotein.

reported that there was no significant difference in OS between 

Asian and Caucasian HCC patients treated with sorafenib,14 

suggesting that ethnicity is not associated with OS in advanced 

HCC patients treated with sorafenib. The differences among 

these clinical trials and field-practice studies are explained 

by varying composition of the study populations such as the 

type of viral hepatitis, liver functions, and severities in each 

study. Of the HCC patients enrolled in this study, 67% and 

22% had chronic HBV and HCV infections, respectively, 

compared to 20% and 51% in the SOFIA (Sorafenib Italian 

Assessment) study.11 Chronic HCV infection has been associ-

ated with better OS in HCC patients treated with sorafenib,12,14 

whereas HBV is not. In addition to etiology, impaired liver 

function has been correlated to shorter OS.15 Our cohorts 

had higher proportion of Child-Pugh B (28%) compared to 

that of SHARP study (5%), explaining the discrepancy in 

OS between present study and prior trials. This suggests that 

effectiveness of sorafenib was negatively correlated with 

liver function in routine clinical practice. In contrast to the 

AP study, the longer OS reported in current study is postu-

lated to be attributed to the better understanding of the use 

of sorafenib and more experience in adverse event manage-

ment. Further studies are necessary to elucidate the influence 

of geographical factor on responses to sorafenib treatment.

Sorafenib is generally considered to be tolerable in 

advanced HCC patients. Poor tolerability to sorafenib 

results in dose reduction and discontinuation, leading to 

poor outcomes.11 Our data showed that the patients enrolled 

in this study exhibited a median duration of treatment of 

3 months, which is comparable to that reported in GIDEON 

study (11.7 weeks). When stratified by Child-Pugh score, 

Child-Pugh A patients had longer treatment duration 

(3.0 months) with relatively favorable OS (8 months). This 

finding is similar to the results of SOFIA study showing a 

median treatment duration of 4.2 months (95% CI 3.4–5.0) in 

Child-Pugh A patients.11 In SOFIA study, the short treatment 
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duration was attributed to adverse events and liver function 

deterioration. Ganten et al reported a median treatment dura-

tion of 26.1 weeks for Child-Pugh A patients vs 14.5 weeks 

for Child-Pugh B patients.10 In contrast, in Lee et al study 

which had similar proportion of Child-Pugh A (66%) patients, 

the median duration of sorafenib treatment was 67 days 

(range 14–452 days), which is inferior to previous trials. It is 

suggested that baseline Child-Pugh score is correlated with 

duration of treatment as well as effectiveness. In addition to 

liver function, a recent study reports racial differences in the 

efficacy of sorafenib in terms of treatment duration.16

High tumor burden is associated with poor prognosis 

of patients with HCC due to limited treatment options and 

the influence on therapy efficacy. Portal vein invasion and 

extrahepatic spread are suggested to be independent factors 

for mortality in HCC patients.17,18 In the present study, mul-

tivariate analysis identified extrahepatic spread as an inde-

pendent predictor of OS in advanced HCC patients treated 

with sorafenib. This finding is in line with the results of 

Sinn et al’s study reporting that extrahepatic spread and portal 

vein invasion are associated with poor survival in Korean 

HCC patients with BCLC stage C.19 In contrast, our study 

showed portal vein invasion was associated with neither poor 

prognosis nor short treatment duration. The discrepancy may 

be due to the difference in inclusion criteria, as in Sinn et al’s 

study, the patients included were all BCLC stage C. Although 

sorafenib is the only systemic therapy for advanced HCC, a 

variety of modalities have been practiced in real world. Com-

binations of sorafenib with other locoregional therapy have 

been shown to prolong the survival of patients with advanced 

HCC. Use of sorafenib plus radiotherapy has resulted in pro-

longed survival of advanced HCC patients in comparison of 

treatment with sorafenib alone.20 Sorafenib plus TACE has 

been shown to be more effective than TACE monotherapy 

for treating patients with advanced HCC.21,22 We found that 

sorafenib combined with other therapy resulted in relatively 

prolonged survival of HCC patients. Our data suggest that 

combination with other therapies is an independent predictor 

of OS in advanced HCC patients.

There are several limitations in this study, mainly derived 

from the nature of retrospective design. Being a retrospective 

study, it is difficult to ascertain the actual cause of death in 

our cohort. The population size examined in our study is 

relatively small, which may limit the statistical power. Small 

population size may have influences on subgroup analysis. 

Other limitations include the reduced initial dose of sorafenib 

based on clinical decision made by individual physicians and 

adjustment of dosages during treatment due to intolerance.

Conclusion
Clinical outcomes of advanced HCC patients treated with 

sorafenib in real-life practice are better compared to the 

other studies conducted in the Asia-Pacific region in terms 

of survival and tolerability. Extrahepatic spread and com-

bination with other therapies are of predictive value for OS 

of advanced HCC. Further studies are required to maximize 

the effect of sorafenib in combination with other modalities.
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