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Abstract 

Background: Trans-arterial chemoembolization (TACE) is one first-line option therapy 

for patients with hepatocellular carcinoma (HCC) not suitable for surgical resection.  

Aims: We evaluated the effects of sunitinib plus doxorubicin-TACE on bleeding or 

liver failure.  

Methods: Seventy-eight patients with HCC were included in this randomized, double-

blind study. They received one to three TACE plus either sunitinib or placebo four 

weeks out of six for one year. The occurrence of severe bleeding or liver failure was 

assessed during the week after the TACE. The safety and survival outcomes were 

evaluated.  

Results: No bleeding complication was reported. One and two liver failures were 

respectively observed in sunitinib and placebo patients. Compliance to sunitinib 

treatment was acceptable.. Sunitinib dose reduction occurred in 37% of patients due 

to acute toxicity. Main grade 3-4 toxicities were: thrombocytopenia, neutropenia, 

increased bilirubin, increased ALT and asthenia. In the sunitinib group, the median 

PFS and OS were 9.05 [5.81 ; 11.63] and 25.0 [13.5 ; 36.8] months, respectively. In 

the placebo group, the median PFS and OS were 5.51 [4.14 ; 7.79] and 20.5 [15.1 ; 

30.6] months, respectively. 

Conclusions: TACE plus sunitinib in the first-line therapy for patients with HCC not 

suitable for surgical resection was feasible.  

ClinicalTrials.gov number, NCT0116420 

Keywords: Transarterial chemoembolization ; sunitinib ; hepatocellular carcinoma ; 

liver failure ; bleeding complications 
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Introduction 

Liver cancer is the second leading cause of cancer deaths worldwide with 

hepatocellular carcinoma (HCC) accounting for 85-90% of all liver cancer [1]. 

Transarterial chemoembolization (TACE) is the recommended treatment for 

intermediate stage unresectable HCC [2]. Several randomized trials demonstrated a 

survival benefit for patients treated with TACE compared to symptomatic treatment 

[3-5]. Elevated risk of relapse within two years post TACE are frequently observed 

due to a tumor re-vascularization. Increased serum vascular endothelial growth factor 

(VEGF) levels during the month following TACE are associated with a higher risk of 

metastatic relapse [6]. Therefore, the use of neoadjuvant plus adjuvant therapy with 

angiogenesis inhibitors could potentially reduce the risk of relapse after TACE. 

Development of new systemic therapies for HCC has evolved since the approval of 

sorafenib in 2007. First-line therapies such as sorafenib and lenvatinib showed 

significant effect on overall survival (OS) in randomized clinical trials [7-9]. Favorable 

results on both median OS and progression-free survival (PFS) were also reported in 

a randomized trial comparing TACE plus sorafenib with TACE alone [10]. Phase 3 

studies comparing TACE plus new systemic molecular targeted agents (brivanib and 

orantinib) to TACE alone failed to show any significant clinical effect [11].  

Sunitinib is a multi-targeted receptor tyrosine kinase inhibitor with known 

antiangiogenic and antitumor activities targeting VEGF receptors and the platelet-

derived growth factor receptor [12,13]. Additionally, sunitinib increased tumor 

doxorubicin delivery by improving tumoral hemodynamics and blood flow [14]. 

Sunitinib administered before and after TACE might thus be a suitable therapy 

strategy in patients with HCC. The results of two phase II studies assessing safety 
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and efficacy of sunitinib in patients with advanced HCC suggested outstanding 

antitumor activity. Faivre et al reported a low tumor response rate and a high toxicity 

profile with sunitinib administered at a dose of 50mg/day [15]. Continuous sunitinib 

treatment at 37.5 mg administered daily also showed moderate activity in patients 

with advanced HCC and mild to moderately impaired liver dysfunction [16]. The 

occurrence of grade 3/4 toxicities was as expected with sunitinib treatment. Similarly, 

phase II studies in patients with advanced HCC and cirrhosis also demonstrated a 

good tolerability of bevacizumab, an anti-VEGF monoclonal antibody [17-19].  In a 

pilot study with patients undergoing TACE, adjuvant treatment with bevacizumab was 

well tolerated and seemed to increase the disease control duration [20].  

As TACE is restricted to patients without portal vein thrombosis and without 

decompensated cirrhosis, a peri-TACE setting could be appropriate to assess the 

efficacy and safety of sunitinib in patients with HCC. We evaluated the effect of a 

non-standard dose of sunitinib (37.5 mg/day) administered for 4 weeks every 6 

weeks and started 7 to 15 days before the first doxorubicin beads -TACE session, for 

a total duration of one year. 

Patients and methods 

Patients  

Patient were eligible if they have an HCC diagnosed by imaging or histology, with 

Child-Pugh score A, WHO score ≤ 2, not suitable for surgery resection or 

radiofrequency ablation, with no extra hepatic disease and portal vein thrombosis. 

They must have acceptable hematological results and acceptable renal and liver 

function. 
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Elective patients were randomized to receive Drug Eluting beads TACE with DC 

Beads (Biocompatibles UK Ltd) loaded with doxorubicin plus either oral sunitinib or 

placebo. Stratification factors for randomization based on minimisation techniques 

were:  site, main tumor diameter, uninodular vs multinodular lesion. One to three 

doxorubicin-TACE were recommended. Patients were hospitalized up to 5 days after 

each TACE session for routine clinical and biological monitoring.  

Treatments 

Sunitinib (SUTENT®, Pfizer) 37.5 mg/d (3 tablets of 12.5 mg per day) treatment or 

matching placebo treatment (3 tablets per day) were administered orally 7-15 days 

before first TACE, then 4 weeks over 6 (including 2 weeks with no treatment) during 

one year (Supplemental Figure 1). DC Bead® vials (2 mL of 300-500 µm; then 2 mL of 

500-700 µm) were loaded with doxorubicin (37.5 mg per mL of DC-Beads, with a 

maximum dose of 150 mg in 4 ml of beads) in aseptic conditions at the hospital 

pharmacies prior to administration. An angiography was performed prior to TACE to 

visualize the tumor vascularisation. A super-selective TACE was performed for 

patients with 1 to 3 nodules while a sectorial or lobar TACE was done for patients 

with multinodular disease [21]. Three TACE sessions were scheduled 6 to 8 weeks 

apart after patient inclusion into the study. Additional TACE were performed 

according to the tumor response evaluated by CT scan or MRI and the treatment 

schedule. No further session was recommended in case of complete response 

according to European Association for the Study of the Liver (EASL) criteria or if 

progression on tumors occurred already with TACE [22,23]. Dose adjustments and 

treatment discontinuation were allowed in case of expected toxicities (fatigue, 

diarrhea, anorexia, vomiting, hand-foot syndrome, skin rash, mucosal inflammation, 

hypertension, neutropenia, thrombopenia, anaemia and hypothyroidism). In presence 
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of hypothyroidism symptoms, or for TSH level > 10mIU/L a hormone replacement 

therapy was initiated to normalize TSH level. Treatment was interrupted in case of: 

documented tumor progression, or initiation of other anti-tumor treatment, or 

unacceptable toxicity, or non-compliance to the treatment schedule, or changes in 

the patient medical status compromising the patient safety. 

Study endpoints and statistical methods 

The primary endpoint was the occurrence of severe bleeding or liver failure during 

the week following each TACE. A severe bleeding was defined as either any 

bleeding (inguinal, tumoral, gastro-intestinal) requiring a local treatment (other than 

inguinal compression), or any bleeding requiring a systemic treatment (e.g. blood 

transfusion), or an inguinal bleeding during more than 24 hours. A severe liver failure 

was defined as the occurrence of any of the following complications: hepatic 

encephalopathy, onset of ascites, increase of bilirubin level > 10mg/L, decrease of 

prothrombin rate ≤ 50 %. Secondary endpoints were toxicities, PFS (defined as the 

first progression or first occurring death) and OS.  

The expected rate of severe bleeding and/or liver failure in patients undergoing 

TACE is approximately 10 % to 15% [24]. We thus defined the unacceptable toxicity 

rate as 30 % in patients undergoing doxorubicin-TACE plus sunitinib treatment. 

Considering a study power of 85.6% and an alpha type one error of 13.3 % it was 

anticipated that inclusion of 35 patients would be needed in each treatment arm. The 

observation of severe bleeding or liver failure 1 week after last TACE-sunitinib 

session in 7 or less than 7 patients (20 %) would lead to consider the combination 

treatment as acceptable toxicity.  
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Population description was performed on the ITT population (all patients 

randomized). Primary endpoint and TACE treatment were analyzed on mITT (subset 

of the ITT patients who received at least one TACE). Secondary efficacy criteria and 

toxicities were analyzed on safety population (subset of the ITT patients who had at 

least one sunitinib/placebo intake). Results are presented as means (standard 

deviation), median and range or percentages, and 95% confidence intervals (CI) 

when applicable. Median treatment follow up is calculated according to the « reverse 

Kaplan Meier » method. Survival curves were estimated using the Kaplan-Meier 

methods. Median and time to events at different time-points were done for PFS and 

OS with their 95% CI. Data analyses were performed using SAS (Version 9.4). The 

study has been stopped after the Phase II due to new strategy of treatments in HCC. 

All authors had access to the study data and had reviewed and approved the final 

manuscript. 

Results  

Recruitment and patients’ characteristics 

From May 2011 to May 2014, 78 patients were randomized in the study, 39 in each 

group (Figure 1). Eight patients had no TACE and were excluded from the mITT 

analysis of efficacy. Baseline characteristics were well-balanced between the two 

groups (Table 1). The median age at inclusion was 66.4 years, 91% were male, 84% 

were. BLCL B criteria. Liver cirrhosis was present for 92% of sunitinib patients vs. 

82% of placebo patients. HCC was bilobar for 67% of sunitinib patients vs. 40% of 

placebo patients.  
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Treatment effect on bleeding complications and liver failure 

No severe bleeding or liver failure was observed for 97% of patients in the sunitinib 

group and for 94% of patients in the placebo group (Table 2). One liver failure was 

observed in the sunitinib group vs. two in the placebo group. In the sunitinib group, 

one patient had a transient hepatic insufficiency (prothrombin time of 40%, total 

bilirubin level of 2.60 mg/dL) on Day 3 after the third TACE session. This patient had 

no additional liver failure event. In the placebo group, one patient had a liver failure 

(prothrombin time of 42%, total bilirubin level of 5.53 mg/dL) on Day 2 after the 

second TACE session. This patient experienced an additional liver failure event on 

Day 2 after the fourth TACE session. One placebo patient had a liver encephalopathy 

on Day 1 to Day 4 of the first TACE. Ascite was absent in all liver failure events.  

Compliance to treatment 

The compliance to sunitinib treatment was acceptable. Fifty-seven percent of patients 

received the planned dose of 37.5 mg/day, and 37% had the dose reduced to 25 

mg/day mainly due to acute toxicity. Only 18% of sunitinib patients vs. 26% of 

placebo patients had the planned 9 treatment sessions (Figure 2A). Twenty, 15 and 

18% of sunitinib patients discontinued the treatment after one, two and three 

sessions, respectively. Treatment discontinuation was mainly due to toxicity (38.5% 

of sunitinib patients vs. 2.6% placebo patients), and tumor progression (47.4% of 

placebo patients vs. 28.2% of sunitinib patients).  

For TACE compliance, 9% of placebo patients and none of the sunitinib patients had 

the planned four TACE (Figure 2B).  
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Maximal toxicity 

The time to first occurrence of maximal grade 3-4 toxicities was earlier in sunitinib 

patients as compared to placebo patients (median time (95%CI): 8.0 (6.0-11.0) vs. 

48.5 (10.0-128.0) days respectively; Supplemental Figure 2). Maximal grade 3-4 

toxicities were observed for 92.3% of sunitinib patients vs. 71.1% of placebo patients 

(Table 3). Most frequently reported toxicities with sunitinib were neutropenia and 

thrombocytopenia, increased bilirubin, increased ALT, asthenia, leukocytosis and 

hepatic deficiency. Increased AST and increased GGT toxicities were more frequent 

with placebo. 

Efficacy  

The median follow-up was 49.1 (95%CI: 35.8-58.3) months in the sunitinib group vs. 

52.4 (35.7-60.4) months in the placebo group. The median PFS time was higher in 

the sunitinib group (9.05 [95%CI: 5.81-11.63] months) than in the placebo group 

(5.51 [4.14-7.79] months, Figure 3A). The median OS time was also higher with 

sunitinib (25.0 [13.5-36.8] months) than with placebo (20.5 [15.1-30.6] months, Figure 

3B). At 24 months of follow-up, 51.3% of sunitinib patients vs. 44.7% of placebo 

patients were still alive. 

All targeted lesions were treated at first TACE for 64% of sunitinib patients. A 

complete response of target lesions was reached for 9% of sunitinib patients and 

12% of placebo patients at first TACE (Supplemental Figure 3). A partial response 

and stable disease of target lesions were reached for 17% and 71%, respectively, of 

sunitinib patients vs.35.3% and 53%, respectively of placebo patients. Complete 

response was further achieved for 6% and 8% of patients in the sunitinib and placebo 

groups, respectively, after a second TACE.   
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Discussion 

We evaluated the effect of oral sunitinib treatment plus doxorubicin TACE on the 

occurrence of severe bleeding or liver failure complications in HCC patients. Positive 

results in terms of an absence of severe bleeding or liver failure complications and 

acceptable compliance to TACE and oral treatments were observed with sunitinib. 

Higher median PFS and OS were also observed with sunitinib. Sunitinib and TACE 

combination led to a median PFS of 9.1 months, which was in between of the results 

obtained in Japan in the TACTICS (median PFS of 25.2 months with TACE plus 

sorafenib and 13.5 months with TACE alone) and those obtained in the UK in the 

TACE-2 trial (median 238 days in the TACE plus sorafenib group vs. 235 days in the 

TACE plus placebo group) [10,24]. Conversely, we did not observe improvement in 

response rates. Our study population was mainly composed of patients with alcoholic 

liver cirrhosis, thus differing from the mixed Asian and non-asian population with 

cirrhosis of viral origin included in the phase III trial (SUN1170) with sunitinib versus 

sorafenib in first line advanced HCC [25]. In SUN1170, sunitinib treatment failed to 

show equivalence or superiority on survival outcomes vs. sorafenib treatment. In their 

study Cheng et al [7] reported a median survival of 7.9 months with sunitinib which 

was in the same lower range of 8.0 to 9.8 months reported in phase II studies in 

advanced HCC with higher sunitinib doses and/or different treatment modalities 

[15,24]. This median survival was even lower than the 9.3 months reported in the 

SAKK77/06 study of continuous sunitinib treatment at a daily dose of 37.5 mg [16].  

Although the survival outcomes reported in our study with sunitinib plus TACE 

combination were higher than previous outcomes reported with sunitinib treatment 

alone in phase II studies [15,16], further comparisons with the results of the sorafenib 

phase III studies would not be appropriate due to differences in study design, sample 
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size and treatment duration. The lower treatment duration with sunitinib might reflect 

higher toxicity of sunitinib, the effect of sunitinib treatment interruption or dose 

reduction on disease progression. 

In all studies, including those with TACE interventions, oral sunitinib treatment was 

associated with more frequent grade 3-4 toxicities and more frequent bleeding 

events. In our study no severe bleeding event was reported in the sunitinib patient. 

Hematologic toxicity, fatigue, transaminase elevation, hand-foot syndrome events 

were common adverse events reported with sunitinib treatment. Faivre et al reported 

a more severe toxicity profile, several treatment-related deaths and a high number of 

dose reduction and treatment delays due to adverse events, with a sunitinib dose of 

50 mg/day administered to HCC patients [15].  As a consequence a lower dose of 

37.5 mg/day was evaluated in subsequent clinical trials leading to the observation of 

an acceptable safety profile [7].  

Although promising, this study was not extended to the phase III design for several 

reasons. Our study results are limited by the difference of the median follow-up 

duration between sunitinib and placebo group which was related to the higher 

treatment discontinuation rate for more frequent acute toxicity with sunitinib. The 

Prodige 16 study was initiated several years ago in a different context of different 

guidelines and clinical development of new molecular targeted agents. The current 

guidelines do not recommend the use of oral sunitinib as first-line therapy for HCC 

due to the negative outcomes of the SUN1170 trial [2,24]. Moreover, the failure of 

several phase III randomized trials evaluating TACE plus new targeted therapies 

(brivanib or orantinib) were not convincing enough for further development of oral 

sunitinib plus TACE as a new treatment modality for advanced HCC [26,27]. 

Regarding the effects of combining TACE with sorafenib, results in the literature are 
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conflicting. In the TACTICS trial, TACE + sorafenib was associated with improved 

PFS (HR [95% CI] =0.59 [0.41–0.87]; P=0.006), with better time to unTACEable 

progression (HR [95% CI] =0.57 [0.36– 0.92]; P=0.02) and also better time to 

progression (HR [95% CI] =0.54 [0.35–0.83]; P=0.005) in Japanese patients with 

Hepatitis C virus infection as the most common cause of underlying chronic liver 

disease [10]. Conversely the addition of sorafenib to TACE showed no significant 

improvement of PFS vs. placebo in European HCC patients recruited in the TACE 2 

trial [24]. Secondly, the repetition of TACE procedures with an aggressive schedule 

might induce liver failure. The continuation of ineffective TACE can indeed be 

deleterious by delaying or even preventing the use of systemic treatments to achieve 

a better tumor response. The decision to switch from TACE to alternative first or 

second-line systemic therapies should then be made at the earliest time as possible. 

Currently, the combination of TACE with sorafenib is not recommended in Western 

guidelines, which limited the opportunity of testing sunitinib, an antiangiogenic 

showed inferior to sorafenib in the advanced setting, in a phase III trial combining 

with TACE. 

So far five drugs, all with antiangiogenic properties, evaluated in a phase III clinical 

setting have demonstrated positive outcomes in first-line (sorafenib, lenvatinib) or 

second line (regorafenib, cabozantinib, ramucirumab) treatment of advanced HCC 

[8,28]. Recently, positive results of the phase III trial IMbrave150 comparing 

atezolizumab-bevacizumab with sorafenib were announced. Studies testing the 

combination with TACE of antiangiogenics with immune checkpoint inhibitors are 

being launched:  The EMERALD-1A study evaluating TACE in combination with 

durvalumab and bevacizumab therapy is currently recruiting patients with 

locoregional HCC (ClinicalTrials.gov Identifier: NCT03778957). A study testing the 
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combination of lenvatinib and pembrolizumab with TACE is also planned. The results 

of the PRODIGE 16 trial confirm that the combination of an antiangiogenic drugs with 

TACE is feasible in a multicentric setting, and justify the continuation of research in 

this field. 
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Tables  

Table 1. Clinical Characteristics  

 Sunitinib Placebo All 

 (N=39) (N=39) (N=78) 

Age, yrs* 66.0 (46.0-84.7) 67.4 (43.7-84.7) 66.4 (43.7-  84.7) 

Male/Female (N [%]) 36 (92) / 3 (8)  35 (90) / 4 (10) 71 (91) / 7 (9) 

Presence of liver cirrhosis  36 (92) 32 (82) 68 (87) 

Etiology     

Alcohol** 29 (78) 24 (75) 50 (74) 

HCV† 4 (11) 4 (12) 8 (12) 

HBV 1 (3)  2 (6) 3 (4) 

Hemochromatosis§ 1 (3) 2 (6) 4 (6) 

Others 1 (3) 0 1 (3) 

BLCL B criteria  33 (89)  25 (78)  58 (84)  

Child-Pugh class (N[%]))    

A5 27 (80)  24 (62) 51 (66) 

A6 9 (24)  13 (33) 22 (29) 

B 2 (5)  2 (5) 4 (5) 

Tumor characteristics    

Unilobar disease (N[%]) 13 (33)  23 (60) 36 (47)  

Bilobar disease (N[%]) 26 (67) 15 (40) 41 (53) 

Number of nodules* 

(median[range])  

3 (1-10)  3 (1-15) 3 (1-15) 

Laboratory    
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 Sunitinib Placebo All 

 (N=39) (N=39) (N=78) 

Alpha-fœtoprotein, 

ng/ml*  

 

13.10  

(3.30-62762) 

20.50  

(3.10 ; 13728.60) 

16.45  

(3.10 ; 62762.10) 

Thyroid stimulating 

hormone, mU/L, * 

1.60 (0.13 ; 4.13) 1.65 (0.03 ; 3.57) 1.65 (0.03 ; 4.13) 

* median (range), ** alcohol + HCV + HBV (n=1 with sunitinib), Alcohol + HCV 
(n=with sunitinib), Alcohol + hemachromatosis + other (n=1 with sunitinib), Alcohol + 
other (n=3 with sunitinib, n=4 with placebo) ; † HCV + HBV (n=1 with sunitinib) ; § 
hemochromatosis + HBV + HCV (n=1 with sunitinib). BLCL: Barcelona-Clınic Liver 
Cancer, HBV : hepatitis B virus, HCV : hepatitis C virus,  
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Table 2. Occurrence of Severe Bleeding or Liver Failure  

 Sunitinib Placebo 

 (N=36) (N=34) 

Presence of severe bleeding or liver failure N(%) 

No 35 (97.2)  32 (94.1) 

  [95%CI] [85.47; 99.93] [80.32 ; 99.28] 

Yes 1 (2.8) 2 (5.9)  

  [95%CI] [0.07 ; 14.53] [0.72 ; 19.68] 

Composite of the endpoint (N) 

Severe bleeding  0 0 

Liver failure  1 2 
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Table 3. Maximal Grade 3-4-5 Toxicities† 

 Sunitinib Placebo 

(N=39) (N=38) 

N(%) N(%) 

Maximal Toxicity 36 (92.3) 27 (71.1) 

COAGULATION 1 (2.6) 2 (5.3) 

Prothrombine time (tp) 1 (2.6) 2 (5.3) 

DERMATOLOGY 5 (12.8) 0 

Syndrome hand-foot 5 (12.8) 0 

PAIN 6 (15.4) 3 (7.9) 

Pain 1 (2.6) 0 

Abdominal pain 4 (10.3) 3 (7.9) 

Hepatic pain 2 (5.1) 0 

HEPATIC FUNCTION 20 (51.3) 22 (57.9) 

Abnormal Alanine Aminotransferase 8 (20.5) 7 (18.4) 

Abnormal Aspartate Aminotransferase 8 (20.5) 17 (44.7) 

Increased Gamma-glutamyl 3 (7.7) 6 (15.8) 

Abnormal Bilirubin 10 (25.6) 5 (13.2) 

Hepatic deficiency 5 (12.8) 4 (10.5) 

Abnormal Alkaline Phosphatase 2 (5.1) 3 (7.9) 

HEMATOLOGY 18 (46.2) 3 (7.9) 

Abnormal Hemoglobin 2 (5.1) 2 (5.3) 

Leukocytosis 6 (15.4) 1 (2.6) 

Neutropenia 11 (28.2) 0 

Thrombocytopenia 12 (30.8) 0 

HAEMORRHAGE 2 (5.1) 1 (2.6) 

Epitaxis 1 (2.6) 0 

Upper gastro-intestinal  1 (2.6) 1 (2.6) 

METABOLISM  1 (2.6) 6 (15.8) 

Hyperglycaemia 1 (2.6) 3 (7.9) 

Hyponatremia 0 1 (2.6) 

Hyperlipasemia 0 2 (5.3) 

GENERAL DISORDERS 9 (23.1) 2 (5.3) 
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 Sunitinib Placebo 

(N=39) (N=38) 

N(%) N(%) 

Asthenia 9 (23.1) 2 (5.3) 

Fever 1 (2.6) 0 

CARDIOVASCULAR 

DISORDERS (GENERAL) 

4 (10.3) 4 (10.5) 

Thrombo-embolic event 2 (5.1) 0 

Arterial Hypertension  2 (5.1) 4 (10.5) 

GASTROINTESTINAL DISORDERS 7 (17.9) 2 (5.3) 

Anorexia 3 (7.7) 1 (2.6) 

Ascitis 2 (5.1) 0 

Diarrhea 2 (5.1) 0 

Melena 0 1 (2.6) 

RENAL DISORDERS 1 (2.6) 0 

Acute renal insufficiency 1 (2.6) 0 

† NCI-CTC grade, version 4.0.  
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Figure Legends  

Figure 1: Patient Flow Diagram  

* documented tumor progression requiring additional treatment, or plus toxicity, or 

plus general health deterioration. ** general health deterioration, investigator’s 

decision, surgery, hepatic encephalopathy decompensation, portal vein thrombosis, 

hepatic artery thrombosis, serious adverse event, cirrhosis decompensation, 

treatment delay >5 weeks 

ITT: intent-to-treat, mITT: modified ITT  

Figure 2: Compliance to Sunitinib Treatment and TACE 

Compliance is expressed A) as numbers of treatment sessions per patient, B) as 

numbers of TACE sessions per patient  

SD: standard deviation. 

Figure 3: Kaplan-Meier Curves of (A) Disease Progression-free Survival and (B) 

Overall Survival in the Sunitinib and Placebo Groups.  

N: number of patients at risk. CI: confidence interval, mths: months, OS: overall 

survival, PFS: progression-free survival.  
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(n=78)

Premature discontinuation of 

intervention

¨ Tumor progression* (n=11)

¨ Severe Toxicity (n=4)

¨ Persisting grade 3 toxicity (n=10)

¨ Patient refusal (n=2)

¨ Severe concomitant disease (n=0)

¨ Death (n=0)

¨ Other reasons** (n=5)

Allocated to TACE + Sunitinib

(N=39)

Premature discontinuation of 

intervention

¨ Tumour progression (n=18)

¨ Severe Toxicity (n=0)

¨ Persisting grade 3 toxicity (n=1)

¨ Patient refusal (n=2)

¨ Severe concomitant disease (n=1)
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¨ Other reasons** (n=5)
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Follow-Up
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Enrollment
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ITT: N =39
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Safety: N=38 (no treatment for 1 

patient)
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Treatment Sessions 
Mean (SD) treatment duration:

Sunitinib: 108.3 (81.0) days
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