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Background: Phase II trials found that tegafur–uracil (UFT) is an effective drug in hepatocel-

lular carcinoma (HCC), while preclinical data suggested that its combination with sorafenib 

may have a promising activity. Our Phase II randomized trial aimed to evaluate efficacy and 

tolerability of sorafenib plus UFT vs sorafenib in advanced HCC.

Methods: Patients with advanced HCC, with no prior systemic therapy, were randomized to 

receive either UFT at 125 mg/m2 twice daily for 4 out of 5 weeks plus sorafenib at 400 mg 

twice daily (arm 1) or single agent sorafenib at 400 mg twice daily (arm 2). Primary end point 

was time to progression (TTP).

Results: Between March 2012 and March 2014, 76 eligible patients – out of 143 preplanned – 

were randomized. The study was terminated early because of futility. This is the final analysis 

of the study, after a median follow-up of 10.2 months and death of 86% of randomized patients 

(n=64). Median TTP was 7.5 months and 8.2 months in arms 1 and 2 respectively (HR: 1.07; 

95% CI, 0.52–2.22; P=0.855), while the median overall survival was 8.2 months and 10.5 months 

respectively (HR: 1.58; 95% CI: 0.90–2.76, P=0.112). Nine patients (25%) in the combina-

tion arm discontinued treatment because of toxicity vs eight patients (21.1%) in the sorafenib 

monotherapy arm (P=0.899).

Conclusion: In patients with advanced HCC, adding UFT to sorafenib is feasible, but it did 

not improve efficacy outcome over sorafenib monotherapy.

Keywords: advanced hepatocellular carcinoma, sorafenib, tegafur/uracil, Egypt

Introduction
Hepatocellular carcinoma (HCC) is the sixth most common cancer and the second 

leading cause of cancer death in the world, with 782,500 new cases and 745,500 deaths 

occurring worldwide during 2012.1 The disease incidence and mortality rates differ 

considerably across the globe, being highest in East and Southeast Asia and Northern 

and sub-Saharan Africa and lowest in Northern, Central, and Eastern Europe.1 In Egypt, 

the incidence of liver cancer is one of the highest in the world, where it is responsible 

for 33.63% and 13.54% of all cancers in males and females, respectively.2 This has 

been strongly linked to the hepatitis C virus (HCV) epidemic that affected around 

10%–15% of the Egyptian population during the last five decades, and was reported 

as the highest prevalence of HCV in the world.3

Unfortunately, the prognosis for patients with HCC is generally poor, with an over-

all 5-year survival rate of less than 20%, being as high as 50%–70% in the minority 
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of patients undergoing liver transplant for localized disease 

and falls dramatically to 5% in those with distant disease.4

Prior to sorafenib, there was no approved systemic treat-

ment for patients with metastatic or advanced HCC. These 

patients had an extremely dismal outcome, with a median 

survival of 6–8 months.5,6 Importantly, conventional chemo-

therapy could not provide a significant survival benefit vs best 

supportive care in these patients. This has been attributed to 

the inherent chemo-resistance of the disease, in addition to 

the very poor tolerance of HCC patients with liver cirrhosis 

to cytotoxic drugs.7

Sorafenib was the first systemic treatment to show sig-

nificant overall survival benefit in advanced HCC. This has 

been clearly demonstrated in two large Phase III randomized, 

placebo-controlled trials (SHARP and Asia-Pacific), in which 

sorafenib was constantly able to improve overall survival 

(OS) compared to placebo (hazard ratio [HR] 0.68 and 0.69, 

respectively).8,9 These two studies could also provide a level 1 

evidence of the therapeutic utility of sorafenib in prolonging 

time to progression (TTP) (HR 0.57 and 0.58, respectively), 

at a relatively acceptable toxicity profile. The survival benefit 

in these two landmark studies led to the global approval of the 

drug in advanced HCC. Nevertheless, and despite these posi-

tive results, the overall response rate achieved by sorafenib 

was quite modest (2% and 3% in SHARP and Asia-Pacific, 

respectively), which may explain the lack of symptomatic 

improvement among the sorafenib treated patients over the 

placebo treated patients in the two trials.8,9

Thus, novel therapeutic approaches that can induce 

higher response rates, symptomatic improvement and longer 

survival beyond what is achieved by sorafenib represent a 

real unmet need in advanced HCC. The safety and potential 

efficacy of sorafenib in combination with infusional 5-fluo-

rouracil (5-FU) has been suggested in a Phase II study on 

39 Western patients with advanced HCC. The combination 

has shown encouraging results in terms of median TTP (8 

months) and median OS (13.7 months).10

Tegafur–uracil (UFT, Taiho Pharmaceutical Co. Ltd., 

Tokyo, Japan), is an oral prodrug metabolized to 5-FU mostly 

in the liver. UFT has been approved primarily for the treat-

ment of advanced colorectal cancer in Japan, European Union 

and Taiwan.11 The drug has been described as a well-tolerated 

cytotoxic agent, with diarrhea (mostly grades 1 and 2) as 

the main adverse event, while hematological toxicities and 

hand-foot syndrome were infrequently reported.12

The single-agent activity of UFT in advanced HCC has 

been previously tested in small Phase II studies in Japan, 

with response rates of 3.8%–17%.12–14 In preclinical  models, 

tegafur and its metabolites have shown anti-angiogenic 

properties,15,16 with synergistic anti-tumor effects in HCC 

xenograft models, when combined with sorafenib.17 A single-

arm Phase II study has suggested an acceptable safety and 

promising activity of UFT/sorafenib combination among 

53 Chinese patients with advanced HCC (hepatitis B virus 

[HBV] positive in the majority).18 These results compared 

favorably (around 35% improvement in TTP) to what is 

achieved by sorafenib monotherapy in HBV-infected Asian 

population as reported in the Asia-Pacific trial.9

Moreover, a single arm Phase II study on 53 Chinese 

patients with advanced HCC, using the combination of 

UFT with sorafenib, has suggested a promising activity of 

this combination, with an acceptable toxicity profile which 

compared favorably to the results of single-agent sorafenib, 

as reported in the Asia-Pacific trial which was also conducted 

in HBV-endemic Asian countries.

Taken together, we postulated that the efficacy of sorafenib 

in advanced HCC may be enhanced when co-administered 

with UFT. On this basis, we designed the ESLC01 trial as 

a randomized Phase II study to compare the efficacy and 

safety of sorafenib/UFT to sorafenib monotherapy as a first 

line treatment in patients with advanced HCC.

Patients and methods
Patients
Patients included in this study were 18 years or older with 

cytologically, histologically or radiologically confirmed 

(according to American Association for the Study of Liver 

Diseases [AASLD] criteria) advanced HCC that is unresect-

able and/or metastatic. Patients should not be eligible for local 

ablation or transcatheter arterial chemoembolization (TACE) 

(Stage B or C according to the Barcelona clinic liver cancer 

[BCLC] staging). Patients must have measurable disease by 

Response Evaluation Criteria in Solid Tumors (RECIST) 1.1; 

Eastern Cooperative Oncology Group (ECOG) performance 

status of 0–2; Child-Turcotte-Pugh class A or B with a maxi-

mum score of 7; adequate organ function (hemoglobin ≥8.5 

g/dL, platelet count ≥60,000/cmm, international normalized 

ratio ≤2.5, albumin ≥2.8 g/dL, total bilirubin ≤3 mg/dL, ala-

nine transaminase [ALT] and aspartate transaminase [AST] ≤5 

times the upper limit of normal, and creatinine ≤1.5 mg/dL).8,9

Patients with HIV infection, bleeding esophageal varices, 

active serious infections, uncontrolled brain or meningeal 

metastasis, history of previous cancer (other than cervical 

carcinoma in situ and skin basal cell carcinoma), or history 

of organ allograft were excluded from the study. Patients 

under dialysis and those who previously received systemic 
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anticancer chemotherapy or targeted therapy were also 

excluded from the study.

The trial was approved by the ethics committees of each 

participating site, in addition to the central ethics committee 

of the Egyptian Ministry of Health (the national regula-

tory body for clinical research). The trial was registered at 

clinicaltrials.gov (NCT01539018). All included patients 

signed an informed consent before undergoing any study 

procedure.

Study design
The ESLC-01 trial is a two-arm, open-label randomized 

(1:1 ratio) Phase II study. The study randomization was 

centralized, and assignment to study arms was concluded 

by computerized algorithm to attain a balance between the 

two groups, according to three pre-randomization stratifica-

tion factors: performance status (an ECOG score of 0 vs 1 

and 2), presence or absence of portal vein thrombosis and 

presence or absence of extrahepatic spread. Eligible patients 

were randomly assigned to either: Arm 1: treated by UFT 125 

mg/m2 twice daily for 28 days, to be repeated on day 36, in 

combination with sorafenib 400 mg (two 200 mg tablets) 

twice daily (continuously), or Arm 2: treated by sorafenib 400 

mg twice daily continuously. The treatment was administered 

in 5-week cycles. Patients in the two arms were treated till 

disease progression, intolerance or refusal.

Quality of life (QOL) was assessed using the Functional 

Assessment of Cancer Therapy Hepatobiliary Symptom 

Index (FHSI)-8 Questionnaires and the European Quality of 

Life–5 Dimensions (EQ-5D) questionnaires.19,20 These data 

were collected using the Arabic versions of the two question-

naires (completed with the help of a trained assistant) and 

were assessed at day 1 of each cycle.

Radiological tumor assessments – using triphasic mul-

tidetector CT or MRI scans – were performed at screening 

(baseline scan within 28 days of randomization) and every 

5 weeks, for all patients receiving the study medications.

An independent data monitoring committee (IDM com-

mittee) supervised the efficacy and safety outcomes.

Study end points
The primary end-point was time to radiologic tumor progres-

sion (TTP), defined as the duration from randomization to 

radiological disease progression (according to RECIST), 

evaluated by independent radiologists (blinded to the inves-

tigator’s evaluation and the study arms). Patients who died 

without confirmed disease progression were censored.

Secondary endpoints included OS, disease-control rate 

(DCR) by RECIST (defined as percent of patients with com-

plete response, partial response, or stable disease persistent 

for 35 days or more), treatment safety (common toxicity cri-

teria [CTC] version 3.0), and QOL using Functional Assess-

ment of Cancer Therapy-FHSI-8 and EQ-5D questionnaires.

Statistical considerations and sample size 
calculation
Sample size calculation was based on a projected 35% 

improvement in TTP, among patients treated with the com-

bination of sorafenib and UFT over sorafenib monotherapy. 

This means improvement of median TTP from 5.5 months 

in sorafenib monotherapy arm (as reported in SHARP trial) 

to 7.4 months in the experimental arm. We estimated that 

the study required approximately 112 TTP events, to have 

an 80% power (two sided alpha error of 5%) to detect a 35% 

improvement in TTP. In view of that approximately 143 

patients were needed to be randomly assigned to the two 

treatment arms at a 1:1 ratio.

TTP was compared between the study groups in the 

context of the HR from a Cox regression model and median 

TTP, progression free survival (PFS) and OS were calculated 

by Kaplan–Meier statistics and compared by Log rank test. 

Objective response rate (ORR) and DCR were compared 

between the two groups using Fisher’s exact test.

Results were considered statistically significant if the 

P-value was less than 0.05 and statistical tests were done 

using SPSS software version 21 (SPSS Statistics for Win-

dows, Version 21.0, IBM Corporation, Armonk, NY, USA). 

A pre-planned interim analysis (by the IDM committee) was 

intended for futility, after recruiting 50% of the patients who 

received at least one treatment cycle.

Results
Between March 2012 and March 2014, 74 patients were 

randomly assigned from 5 Egyptian cancer centers, 36 in 

the combination arm and 38 in the sorafenib arm. An interim 

analysis – conducted on May 15, 2014 – had documented 

a total of 39 radiological progression events, 19 (52.7%) in 

the sorafenib plus UFT arm and 20 (52.6%)in the sorafenib 

arm (P=0.990). The rates of drug-related serious adverse 

events (AEs) were 36.1% and 32.3% in the two arms respec-

tively (P=0.781). The IDM committee concluded that the 

trial is unlikely to achieve the objective of demonstrating 

a significant TTP superiority for the combination arm over 

the sorafenib monotherapy arm, and hence the trial was 

www.dovepress.com
www.dovepress.com
www.dovepress.com
http://clinicaltrials.gov


Journal of Hepatocellular Carcinoma 2018:5submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

112

Azim et al

terminated because of futility. The IRBs and investigators 

were immediately informed of this decision, and patients 

were allowed to continue in their allocated study arm if they 

were gaining clinical benefit according to the investigators’ 

assessment. A CONSORT diagram showing the distribution 

of included patients is shown in Figure S1. At the time of 

the final data analysis (December 20, 2016), 64 patients had 

died, 33 (91.6%) in arm 1 and 31 (81.5% %) in arm 2.The 

median follow-up of all patients was 10.2 months (95% CI: 

6.3–32.0 months).

Patient characteristics
Males constituted 87.8% of the study population. HCV infec-

tion was documented in 67 patients (90.5%), with only six 

patients (8%) tested negative for both HCV and HBV infec-

tions. Almost all patients were Child-Pugh class A, and the 

majority were BCLC stage C. Baseline characteristics were 

not different between both groups, apart from more prior 

TACE administration among patients in the combined arm 

(P=0.044), and more symptomatic patients in the sorafenib 

monotherapy arm (P=0.118) (Table 1).

Efficacy
Median TTP was 7.5 months and 8.2 months in the sorafenib-

UFT group and the sorafenib monotherapy group, respectively 

(HR: 1.07; 95% CI, 0.52–2.22; P=0.0.855). Median PFS 

was 6 months in both groups (HR, 1.19; 95% CI, 0.71–2.01; 

P=0.508). Median OS was 8.2 months for the combination 

group and 10.5 months for the monotherapy group (HR: 1.58; 

95% CI: 0.90–2.76, P=0.112). Kaplan–Meier curves for TTP, 

PFS and OS are shown in Figure 1. The trend for poorer OS 

with the combination group was consistent across different 

patient subgroups, with no significant interaction between 

any of the baseline characteristics and treatment effect.

One patient (2.8%) in the combination group and four 

patients (10.5%) in the monotherapy group achieved partial 

remission while stable disease was the most frequent response 

in both groups. The 10-week DCR was not different in the two 

groups, being 63.9% and 63.1% in the combination group and 

sorafenib monotherapy group, respectively (P=0.911) (Table 2).

In the multivariate model including performance status, 

CHILD score, extrahepatic invasion, treatment arm, portal 

vein thrombosis and log alpha-feto protein (AFP), only two 

risk factors were found to be independently associated with 

poorer OS: portal vein thrombosis (HR =2.235; 95% CI: 

1.105–4.520; P=0.025) and log AFP at baseline (HR =1.493; 

95% CI: 1.112–2.003, P=0.008). Table S1 shows the multi-

variate model for OS.

Exposure to study drugs
Median number of cycles was three in both arms. Most 

patients stopped the study drugs due to disease progres-

sion. Ten patients (27.8%) in the sorafenib-UFT group vs 

eight patients (21.1%) in the sorafenib monotherapy group 

required dose modification, and 16 patients in each group 

required dose interruptions, whether transient or permanent 

(P=0.839). Nine patients (25%) in the combination group and 

eight patients (21.1%) in the sorafenib group discontinued 

treatment because of toxicity (P=0.899). The rate of sorafenib 

dose reduction due to adverse events was 1.5% in the com-

bination group and 7.4% of the cases in the sorafenib group.

Safety
Twenty-two patients (61.1%) in the combination group expe-

rienced one or more grade three or four adverse events during 

the study treatment period vs 22 patients (57.9%) treated 

with sorafenib monotherapy (P=0.816). The most common 

AEs are summarized in Table 3. Observed toxicities were in 

line with what is expected from both the AE profiles of the 

study drugs and underlying liver disease. Markers of liver cell 

injury (bleeding events, elevated bilirubin, hypoalbuminemia, 

elevated liver enzymes and thrombocytopenia) were the most 

common AEs. A non-statistically significant trend for a higher 

incidence of bleeding events, thrombocytopenia and ascites 

was seen in patients treated in the combination arm.

Quality of life
Data from all treated patients who received at least three 

treatment cycles were available for the FHSI-8 and the 

EQ-5D questionnaires. Compared to baseline scores, patients 

in the two treatment groups experienced a significant dete-

rioration in symptomatic burden scores (FHSI-8) during 

the treatment period, being more marked in patients in the 

combination arm (P<0.001 and P<0.01 for the combination 

arm and monotherapy arm respectively). Patients in the 

sorafenib monotherapy arm had a non-significant decline in 

the general health QOL scores (EQ-5D) over the treatment 

period (P=0.21), while the sorafenib-UFT treated patients 

showed a significant deterioration of EQ-5D scores over the 

treatment period (P<0.001) and tended to have worse QOL 

parameters compared to the sorafenib only group (P=0.158). 

(Figure 2A, B).

Discussion
The current study represents the largest and most well-

controlled prospective dataset reporting the outcomes of 

sorafenib based regimens in Egyptian patients with advanced 
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HCC. This is particularly relevant given the fact that previ-

ous prospective studies were conducted either in Western or 

Asian populations.

Earlier Phase II studies – predominantly conducted on 

Asian patients – reported some encouraging results for UFT 

monotherapy in patients with advanced HCC. Data emerging 

from xenograft models of human HCC suggested UFT as 

Table 1 Baseline characteristics of the included patients in each of the treatment arms

Arm 1 Arm 2 P-value

Sorafenib+UFT 
(n=36)

Sorafenib  
(n=38)

Age, median (range) 59.0 (39.0–70.0) 58.5 (41.0–71.0) 0.677
Sex, n (%)
Male 31 (86.1) 34 (89.5) 0.732
Female 5 (13.9) 4 (10.5)
BMI, median (range) 25.7 (20.2–51.8) 24.4 (19.6–35.5) 0.914
Viral hepatitis status, n (%)
HCV positive 31 (86.1) 33 (86.8) 0.927
HBV positive 0 (0.0) 1 (2.6) 0.330
Both positive 0 (0.0) 3 (7.9) 0.240
non-infected 5 (13.9) 1 (2.6) 0.103
Past history of, n (%)
Bilharziasis 2 (5.6) 5 (13.2) 0.431
HTn 5 (13.9) 7 (18.4) 0.755
DM 5 (13.9) 12 (31.6) 0.098
Complaint, n (%)
Non-symptomatic 13 (36.1) 7 (18.4) 0.118
Right hypochondrium pain 17 (47.2) 21 (55.3) 0.642
Fatigue 13 (36.1) 17 (44.7) 0.486
Others (anorexia, distension, weight loss) 4 (11.1) 6 (15.8) 0.737
Prior therapeutic interventions, n (%)
Hepatic surgical resection 4 (11.1) 3 (7.9) 0.707
TACE only 8 (22.2) 2 (5.3) 0.044
RFA only 2 (5.6) 1 (2.6) 0.710
rFa + TaCe 3 (8.3) 2 (5.3) 0.670
Child-Pugh class and score, n (%)
a 35 (97.2) 37 (97.4) 0.498
B7 1 (2.8) 1 (2.6)
BCLC score, n (%)
B 9 (25.0) 11 (28.9) 0.796
C 27 (75.0) 27 (71.1)
No of lesions, n (%)
≤3 18 (50.0) 20 (52.6) 0.821

>3 18 (50.0) 18 (47.4)
Extrahepatic spread, n (%) 19 (52.8) 18 (47.4) 0.642
Portal vein thrombosis, n (%) 20 (55.6) 22 (57.9) 0.839
Performance status (ECOG), n (%)
0 25 (69.4) 25 (65.8) 0.807
1 11 (30.6) 13 (34.2)
Serum level of AFP, n (%)
≤400 ng/ml 19 (52.8) 20 (52.6) 0.990

>400 ng/ml 17 (47.2) 18 (47.4)

Abbreviations: AFP, alpha-feto protein; BCLC, Barcelona Clinic Liver Cancer; BMI, body mass index; DM, diabetes mellitus; ECOG, Eastern Cooperative Oncology Group; 
HBV, hepatitis B virus; HCV, hepatitis C virus; HTN, hypertension; RFA, radiofrequency ablation; TACE, transcatheter arterial chemoembolization; UFT, tegafur–uracil.

probably the most ideal drug to combine with sorafenib. In 

these animal studies, UFT was shown to be effective in delay-

ing resistance to sorafenib, and was able to safely prolong OS 

in the treated mice when combined with sorafenib, compared 

to sorafenib alone.21 However, in our study, combining UFT 

with sorafenib did not improve efficacy outcomes compared 

with sorafenib alone. The  current study was terminated 
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prematurely because of futility following a preplanned 

interim analysis, which indicated that the UFT/sorafenib 

combination is unlikely to demonstrate a significant supe-

riority in TTP compared to sorafenib alone. Paradoxically, 

final results have shown a trend toward an OS advantage for 

sorafenib monotherapy over the combination, with a HR of 

1.58 (95%CI: 0.90–2.76, P=0.112). Furthermore, patients 

treated in the combination arm did not have any trend for 

a higher objective response or DCR, while they inclined 

to have higher toxicities and worse general health QOL as 

measured by EQ-5D score.

The TTP in our study is among the highest reported by 

sorafenib monotherapy in patients with advanced HCC. In our 

opinion, this could be attributed to the very high prevalence 

(90%) of HCV positivity among the included patients. The 

observation that sorafenib treatment is potentially more effec-

tive among patients with HCV-associated HCC has already 

been suggested in other studies including the SHARP trial 

and sunitinib vs sorafenib Phase III study.8,22

To date, sorafenib still remains the only approved drug 

in the first line setting for patients with advanced HCC. The 

clinically modest – albeit statistically significant – efficacy of 

Table 2 Summary of best response by RECIST criteria

Best response Arm 1
Sorafenib + 
UFT
(N=36)

Arm 2
Sorafenib
(N=38)

P-value

N (%) N (%)

CR 0 (0) 0 (0) na
PR 1 (2.8) 4 (10.5) 0.358
SD 22 (61.1) 20 (52.6) 0.355
DCR (at 10 weeks) 23 (63.9) 24 (63.1) 0.911
DP 13 (36.1) 14 (36.8) 0.860

Abbreviations: CR, complete remission; PR, partial remission; SD, stable disease; 
DCR, disease control rate; DP, disease progression; NA, not applicable; RECIST, 
response evaluation criteria in solid tumors.

Figure 1 Kaplan–Meier curves for TTP (A), PFS (B), and OS (C) across the two treatment arms (combination arm in blue vs sorafenib alone in red).
Abbreviations: OS, overall survival; PFS, progression free survival; TTP, time to progression; UFT, tegafur–uracil.
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Table 3 incidence of aes across the two treatment groups

Sorafenib + UFT (n=36) Sorafenib alone (n=38) P-value

All grade Grade III/IV All grade Grade III/IV

N % N % N % N %

Constitutional symptoms
Fatigue 10 27.8 5 13.9 14 36.8 4 10.5 0.559
Weight loss 9 25.0 0 0.0 9 23.7 0 0.0 0.889
Dermatologic AEs
alopecia (hair loss) 3 8.3 1 2.8 5 13.2 0 0.0 0.770
Hand and foot skin reaction 9 25.0 4 11.1 9 23.7 0 0.0 0.889
skin rash 6 16.7 2 5.6 1 2.6 0 0.0 0.096
Gastrointestinal AEs
Diarrhea 11 30.6 3 8.3 10 26.3 0 0.0 0.884
Vomiting 7 19.4 1 2.8 4 10.5 0 0.0 0.453
nausea 2 5.6 0 0.0 1 2.6 0 0.0 0.962
Bleeding events 12 33.3 6 16.7 6 15.8 3 7.9 0.198
Hepatic encephalopathy 4 11.1 3 8.3 5 13.2 5 13.2 0.931
ascites 9 25.0 1 2.8 6 15.8 1 2.6 0.487
HTn 4 11.1 1 2.8 6 15.8 0 0.0 0.804
Hypotension 4 11.1 4 11.1 1 2.6 1 2.6 0.323
Pain events 13 36.1 6 16.7 10 26.3 4 10.5 0.311
Oral mucositis 5 13.9 4 11.1 2 5.3 0 0.0 0.384
infection 5 13.9 0 0.0 2 5.3 0 0.0 0.384
Laboratory
Hyperbilirubinemia 17 47.2 8 22.2 16 42.1 10 26.3 0.835
Hypoalbuminemia 17 47.2 4 11.1 15 39.5 1 2.6 0.662
increase asT 9 25.0 2 5.6 13 34.2 3 7.9 0.541
increase alT 2 5.6 0 0.0 4 10.5 1 2.6 0.721
increase alP 2 5.6 1 2.8 3 7.9 0 0.0 0.950
Thrombocytopenia 18 50.0 3 8.3 14 36.8 2 5.3 0.364
neutropenia 5 13.9 1 2.8 9 23.7 0 0.0 0.436
anemia 6 16.7 2 5.6 1 2.6 1 2.6 0.096

Abbreviations: AEs, adverse events; ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate transaminase; HTN, hypertension; UFT, tegafur–uracil.

Figure 2 a graphical representation of the change in the mean of the eQ-5D score (A) and the FHsi-8 score (B) for sorafenib only (red) vs sorafenib+ UFT (blue) spanning 
from the start of cycle 1 (pretreatment ) to the start of cycle 4.
Notes: (A) Patients in the sorafenib monotherapy arm had a non-significant decline in the general health QOL scores (EQ-5D ) over the treatment period (P=0.21), while 
the sorafenib-UFT treated patients showed a significant deterioration of EQ-5D scores over the treatment period (P<0.001) and trended to have worse QOl parameters 
compared to the sorafenib-only group (P=0.158). (B) At the start of treatment, the mean of symptomatic burden (FHSI-8) among patients in the combination arm was 
less than that among patients in sorafenib monotherapy arm (P=0.186). At the start of cycle four and compared to baseline scores, patients in the two treatment groups 
experienced a significant deterioration of symptomatic burden scores, being more marked in patients in the combination arm (P<0.001 and P<0.01 for the combination arm 
and monotherapy arm, respectively).
Abbreviations: EQ-5D, European Quality of Life–5 Dimensions; FHSI, Functional Assessment of Cancer Therapy Hepatobiliary Symptom Index; QOL, quality of life; 
UFT, tegafur–uracil
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sorafenib has triggered many clinical trials, to explore other 

treatment approaches that may surpass what is achieved by 

sorafenib. Two conceptually different methodologies were 

utilized in the design of these clinical trials: the first was to 

compare sorafenib vs other novel target-specific or wider 

spectrum multi-kinase inhibitors, while the second was to 

compare sorafenib vs several sorafenib-based combinations. 

Unfortunately, none of these trials demonstrated superior 

efficacy or better safety compared to sorafenib monotherapy.

For example, the Phase III trial of sunitinib vs sorafenib 

was terminated early because of poorer tolerance and infe-

rior efficacy of sunitinib (median OS, 7.9 vs 10.2 months; 

HR, 1.30, P=0.0010),22 while the Phase III trial of brivanib 

vs sorafenib failed to achieve its primary end point of non-

inferiority in OS.23 In the linifanib vs sorafenib trial, and in 

spite of linifanib superiority in terms of TTP (5.4 months 

and 4.0 months, respectively (HR, 0.759; P=0.001), yet the 

median OS was similar in both arms (9.1 months and 9.8 

months, respectively; HR, 1.046), with significantly higher 

serious AEs among linifanib treated patients.24 The idea of 

combining sorafenib with other target agents has been tested 

in at least two randomized studies: the SEARCH trial (with 

erlotinib) and the SAKK 77/08 and SASL 29 trial (with 

everolimus at 5 mg/day). In the two studies, the combina-

tion arms showed equivalent PFS and OS, still with more 

AEs vs sorafenib monotherapy.25,26 Similar to our findings, 

the SAKK/SASL trial has also reported more worsening in 

the QOL scores among patients treated in combination arm.

In addition to the current trial, two other studies (not fully 

published) have also looked into the possibility of combining 

sorafenib with a chemotherapeutic agent (doxorubicin and 

cemcitabine + oxaliplatin).27,28 Both studies failed to show 

a meaningful improvement in either TTP or OS, again with 

increased rates of serious AEs among patients randomized 

to receive combined treatment (Table 4).

On the other hand, the interest in targeting the c-MET 

signal transduction pathway has recently emerged as a 

promising approach in patients with advanced HCC. In a 

Phase II randomized trial, 41 patients with advanced HCC 

were treated with cabozantinib (an oral inhibitor of c-MET 

and VEGFR2).The mPFS was 4.4 months and OS was 15.1 

months. Intriguingly, the PFS was almost equal in sorafenib 

naïve patients and sorafenib-pretreated patients.29 Lately, 

the results of CELESTIAL study (a Phase III trial of cabo-

zantinib vs placebo in patients with advanced HCC with 

prior sorafenib use) have been announced, and confirmed an 

OS survival benefit among cabozantinib treated patients vs 

placebo.33 Whether cabozantinib will improve outcome over T
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sorafenib for patients in first-line treatment setting remains 

to be seen. Nevertheless, we strongly believe that practically 

all multikinase inhibitors will inherently show modest effi-

cacy and poor tolerability in patients with advanced HCC. 

Hence further studies in the same direction might not be able 

to provide a real tangible therapeutic benefit over what has 

been already achieved by sorafenib treatment. An exception-

ally optimistic scenario is to identify and validate a tumor 

biomarker that predicts a higher efficacy outcome for one or 

more of these agents.

Interestingly, HCC has been recently recognized as an 

immunogenic tumor which expresses many tumor-associated 

antigens.30 Furthermore, the presence of an immunosup-

pressed tumor microenvironment in many patients with HCC 

has been established and linked to upregulation of the PD-1/

PD-L1 immune inhibitory pathway.31 Together these data 

have provoked the development of many clinical trials using 

immune checkpoint inhibitors in these patients. Nivolumab 

is a fully human monoclonal antibody that disrupts PD-1 

immune checkpoint signaling and thereby restores the 

anti-tumor activity of cytotoxic T cells. In the first report 

of nivolumab in patients with advanced HCC (CheckMate 

040), the drug was found to provide favorable efficacy with a 

good safety profile compared to all previously tested targeted 

therapies.32 The median OS reported with nivolumab in this 

study was 28 months and 15 months for sorafenib naïve 

and sorafenib pretreated patients, respectively. These data 

prompted a US FDA approval of nivolumab in the second line 

setting of advanced HCC. A Phase III randomized study of 

nivolumab monotherapy compared with sorafenib in the first-

line setting is ongoing CHECKMATE-459 (NCT02576509).

In conclusion, in the ESLC01 study, the combination of 

sorafenib and UFT failed to show superiority over sorafenib 

monotherapy, among patients with dominantly HCV-associ-

ated HCC. Furthermore, there was a trend to poorer survival 

and more deterioration of the QOL in patients treated with the 

combination. This goes in line with virtually all similar clini-

cal trials which tested sorafenib-based combinations in these 

patients. It appears that future research in this area should 

focus on novel combinations incorporating immunotherapy 

as an integral part of HCC systemic therapy.
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Supplementary material

Table S1 Multivariate analysis for OS across different parameters 
(including treatment arm)

Variable HR 95% CI P-value

eCOg (1/0) 1.379 0.713–2.668 0.340
CHilD score (a6/a5) 1.683 0.916–3.090 0.093
extrahepatic invasion 1.152 0.583–2.278 0.684
Treatment (UFT/no UFT) 1.531 0.864–2.714 0.144
Portal vein thrombosis 1.965 1.020–3.786 0.043
log_aFP 1.424 1.094–1.853 0.009

Abbreviations: AFP, alpha-feto protein; ECOG, Eastern Cooperative Oncology 
Group; OS, overall survival; UFT, tegafur–uracil.

Figure S1 CONSORT diagram of the randomization and allocation processes in the two treatment arms.
Abbreviations: CONSORT, Consolidated Standards Of Reporting Trials; UFT, tegafur–uracil.
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