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Abstract 

Background and Aims: Transarterial chemoembolization with doxorubicin-eluting beads (DC 

Bead
®

; DEB-TACE) is effective in patients with BCLC stage B hepatocellular carcinoma 

(HCC). The multikinase inhibitor sorafenib enhances overall survival (OS) and time to tumor 

progression (TTP) in patients with advanced HCC. This exploratory phase II trial tested the 

efficacy and safety of DEB-TACE plus sorafenib in patients with intermediate-stage HCC. 

Methods: Patients with intermediate-stage multinodular HCC without macrovascular invasion 

(MVI) or extrahepatic spread (EHS) were randomized 1:1 to DEB-TACE (150 mg doxorubicin) 

plus sorafenib 400 mg bid or placebo. The primary endpoint was TTP by blinded central review. 

Secondary endpoints included time to MVI/EHS, OS, overall response rate (ORR) using 

modified RECIST criteria (mRECIST), disease control rate (DCR), time to unTACEable 

progression (TTUP), and safety. 

Results: Of 307 patients randomized, 154 received sorafenib and 153 received placebo. Median 

TTP for subjects receiving sorafenib plus DEB-TACE or placebo plus DEB-TACE was similar 

(169 vs 166 days, respectively; HR 0.797, P=0.072).  Median time to MVI/EHS (HR 0.621, 

P=0.076) and OS (HR 0.898, P=0.29) had not been reached. The ORRs for patients in the 

sorafenib and placebo groups with post-baseline scans were 55.9% and 41.3%, respectively, and 

the DCRs were 89.2% and 76.1%, respectively. TTUP was lower with sorafenib than with 

placebo (HR 1.586; 95% CI, 1.200–2.096; median 95 vs 224 days). No unexpected AEs related 

to sorafenib were observed. 

Conclusion: Sorafenib plus DEB-TACE was technically feasible, but the combination did not 

improve TTP in a clinically meaningful manner compared with DEB-TACE alone.   
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Hepatocellular carcinoma (HCC) is the most common primary malignancy of the liver, the sixth 

most common cancer, and the third most common cause of cancer-related deaths worldwide 

[1,2]. Resection, liver transplantation, and local ablation are considered potentially curative in 

carefully selected patients, with 5-year survival rates of 40–70%, compared with 20% in 

untreated patients [3-5]. 

 

Transarterial chemoembolization (TACE) is the standard of care for patients with intermediate 

stage (BCLC B) HCC. These patients are defined as being asymptomatic, with non-invasive, 

multinodular, unresectable tumors and adequate preservation of liver function [3-7]. TACE can 

deliver higher concentrations of drug to tumors than systemic chemotherapy, while decreasing 

systemic exposure [9,10]. TACE has also been reported to achieve objective responses in 16%–

61% of HCC patients, to significantly delay tumor progression and vascular invasion and to 

improve survival [5,11]. 

 

Despite the survival benefits of TACE in patients with unresectable HCC [7],
 
the optimal 

technique is less clear [12]. TACE procedures can vary substantially, with regards to both the 

chemotherapeutic agent and embolization method, making these procedures quite heterogeneous 

[13]. Moreover, no consensus has been reached concerning the number of TACE administrations 

or the time between administrations. TACE with embolic doxorubicin-eluting beads (DC Bead
®

; 

Biocompatibles UK Ltd) was developed to simplify the procedure, reduce peak concentrations 

and total systemic exposure to doxorubicin, and ensure high concentrations in the tumor and 

adequate arterial occlusion [14-18]. These beads show sustained, continuous release of 

doxorubicin for 14 days (9), with a significantly lower systemic plasma concentration of 
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doxorubicin compared with intra-arterial injection [9,19]. A randomized phase II trial found that 

TACE with doxorubicin-eluting beads (DEB-TACE) reduced the rates of systemic adverse 

events and liver toxicity compared with conventional TACE with Lipiodol® (Guerbet Group, 

Villepinte, France) and doxorubicin [10]. Median OS in a highly selected population (95% 

Child-Pugh A) was approximately 4 years [20]. Moreover, in a recent trial in 173 patients, 59% 

Child-Pugh Class A, DEB-TACE resulted in a median survival of 43.8 months and a 5-year OS 

rate of 22.5% [21]. 

 

Sorafenib is a multikinase inhibitor [22-24] shown in two large, double-blind, randomized, 

placebo controlled phase III clinical trials to significantly improve OS and TTP in patients with 

advanced HCC [25,26]. Similar improvements in OS and TTP were observed in the subgroup of 

patients with intermediate stage HCC (BCLC B) [27]. Sorafenib is currently approved as the 

only systemic therapy for HCC. 

 

Sorafenib has been reported to provide no significant benefit in TTP or OS in selected HCC 

patients when administered after initial response to TACE [28]. Because TACE has been shown 

to lead to a spike in the intratumoral concentration of VEGF, blockade of VEGF receptors prior 

to TACE may prevent the effects of a surge in pro-angiogenic factors [29-31].
 
Moreover,

 
because 

both TACE and sorafenib have been shown to enhance patient survival without obvious 

overlapping toxicities [11,25,26,32], their combination may improve clinical outcomes. Single-

arm studies combining sorafenib with various forms of chemoembolization have suggested that 

this combination is safe and effective [33-41]. This signal-generating phase 2 trial was designed 

to compare time-to-progression (TTP) in patients with intermediate-stage HCC treated with 

sorafenib or placebo plus DEB-TACE.
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Materials and Methods 

Patient characteristics 

This phase II randomized, double-blind, placebo-controlled study enrolled 307 patients with 

intermediate-stage HCC at 85 centers in 13 countries (Figure 1). Patients were included if they 

had unresectable, multinodular, asymptomatic HCC (BCLC stage B) [5], with measurable 

lesions on CT or MRI; no MVI or EHS; Child-Pugh class A and compensated liver function; an 

Eastern Cooperative Oncology Group (ECOG) performance status of 0; no ascites; age ≥18 

years, with a life expectancy ≥12 weeks; and adequate bone marrow function (hemoglobin >9.0 

g/dL; absolute neutrophil count [ANC] >1,500/mm
3
; platelet count ≥60 x 10

9
/L), liver function 

(bilirubin < 3 mg/dL; alanine aminotransferase [ALT] and aspartate aminotransferase [AST] <5 

times the upper limit of normal [ULN]; alkaline phosphatase <4 times ULN; prothrombin time-

international normalized ratio [PT-INR] <2.3 or PT <6 seconds above control), and kidney 

function (serum creatinine <1.5 times ULN; amylase and lipase <3 times ULN). 

 

Patients were excluded if they had diffuse HCC; vascular invasion (including segmental portal 

obstruction); extrahepatic tumor spread; advanced liver disease, as shown by Child-Pugh class B 

or C liver function, gastrointestinal bleeding, encephalopathy, or ascites; or contraindications for 

embolization, including known hepatofugal blood flow or portosystemic shunt. Patients were 

also excluded if the target lesion had previously undergone local treatment, including resection, 

radiofrequency ablation (RFA), percutaneous ethanol injection (PEI), or TACE; if they had 

received local therapy within 4 weeks of a baseline scan; had prior transarterial embolization or 

TACE; were previously treated with a kinase inhibitor; or had received anthracyclines or 
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radiotherapy for HCC. The study protocol was approved by the Institutional Review Board of 

each participating center and all patients provided written informed consent. 

  

Study protocol 

Patients were randomized 1:1 to DEB-TACE (300-500 µm beads; 150 mg doxorubicin) plus 

sorafenib (400 mg twice daily, continuously) or matching placebo. Patients were stratified by 

geographic region (Americas, Europe, Asia Pacific) and by serum alpha-fetoprotein (AFP) 

concentration (<400 ng/L and ≥400 ng/L; Table 1). Treatment was divided into 4-week cycles 

from the starting date of study drug. Sorafenib or placebo was initiated on day 1 and the first 

DEB-TACE session was performed 3-7 days later. Bilobar HCCs were treated in a single 

session. Subsequent TACE treatments were performed on day 1 (±4 days) of cycles 3, 7, and 13 

and every 6 cycles thereafter. 

 

Adverse events were investigator-assessed and graded according to NCI CTCAE version 3.0. 

Treatment interruptions and up to two dose reductions (to 400 mg once daily and to 400 mg 

every other day) were permitted for drug-related adverse events (AEs); patients who required 

further dose reductions were withdrawn from the study. Also, at the discretion of the 

investigator, re-escalations to 400 mg twice daily were permitted after resolution of the AE. 

 

Outcome measures 

The primary efficacy objective was TTP by blinded central review, measured from the time of 

randomization until radiologic disease progression, according to modified Response Evaluation 

Criteria in Solid Tumors (mRECIST), which takes into account reduction in viable tumor using 

contrast-enhanced radiologic imaging rather than strict tumor size [42]. Secondary efficacy 
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objectives included time to MVI/EHS, defined as the time from randomization to evidence of 

MVI/EHS on CT/MRI scans; OS, measured from the time of randomization until death from any 

cause; overall response rate (ORR); disease control rate (DCR); and a novel endpoint of time to 

unTACEable progression (TTUP). TTUP was defined based on one or more of these criteria: a) 

failure of the treated nodule to achieve an objective response [43] after at least two DEB-TACE 

sessions; b) the appearance of protocol-specific contraindications to TACE, including MVI, 

EHS, sustained ascites, or Child-Pugh class B liver function; c) an ECOG performance status  

>2; or d) platelet count ≤60 x 10
9
/L. ORR was defined as the percentage of patients achieving 

either complete response (CR) or partial response (PR) [44], and DCR as the percentage of 

patients achieving CR, PR, or stable disease (SD). 

 

Safety outcomes included AEs, as determined by the National Cancer Institute-Common 

Terminology Criteria for Adverse Events (NCI-CTCAE) version 3.0, with treatment-emergent, 

drug-related, and procedure-related AEs and safety laboratory parameters summarized by 

treatment group and CTC grade. 

 

Patients were assessed at screening and randomization, on day 1 of every 4-week cycle (with CT 

and/or MRI performed every 8 weeks), and at the end of the study (7–14 days after stopping the 

study drug). 

 

Statistical methods 

The sample size was based on the primary efficacy endpoint, TTP. Considering the signal-

generating nature of this trial, a one-sided alpha of 0.15 was chosen. With a randomization ratio 

of 1:1 between sorafenib and placebo, it was estimated that 151 events would be required to have 
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85% power to detect a 40% increase in TTP, or a hazard ratio (HR) of 0.71 for sorafenib over 

placebo (with 151 events, a 35% increase in TTP can be detected with 80% power). Assuming an 

exponential distribution in the occurrence of events over time, a median TTP of 12 months in the 

placebo group, and a dropout rate of 5%, we estimated that 300 patients (150 per group) would 

be required. 

 

Efficacy was assessed in the intention-to-treat (ITT) population, defined as all randomized 

patients. The safety population consisted of all patients who received at least one dose of study 

drug. TTP, time to MVI/EHS, OS, and TTUP in the two groups were compared using stratified 

log-rank tests, with a one-sided alpha of 0.15. Survival outcomes were determined by the 

Kaplan-Meier method and compared by log-rank tests. HRs and 95% confidence intervals (CIs) 

were calculated for the sorafenib plus DEB-TACE relative to the placebo plus DEB-TACE 

group. 

 

Role of the funding source 

Bayer, Onyx, and Biocompatibles UK, Ltd., sponsored the study, oversaw treatment, and 

performed all statistical analyses. Data were managed in parallel by the sponsors and the 

principal investigators. This manuscript was written by the study investigators, who had full 

access to all study data and final responsibility for its interpretation, and made the decision to 

submit for publication. 
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Results 

A total of 307 patients were randomized, 154 to sorafenib and 153 to matching placebo (Figure 

1); Table 1 shows their baseline demographic and clinical characteristics. Mean age at 

enrollment was 62.6 years; 85% of the patients were male; 87.9% had liver cirrhosis; 51.1% 

were from Europe, 37.8% from Asia, and 11.1% from North America; and 73.3% and 26.7% had 

baseline AFP concentrations <400 ng/ml and ≥400 ng/ml, respectively. Approximately two-

thirds of patients had a Child-Pugh score of 5 and one-third had a score of 6; none had ascites. 

The two treatment arms were well balanced at baseline. 

 

The safety population consisted of the 304 patients who received at least 1 dose of study drug. 

Table 2 shows all-grade treatment-emergent AEs related to sorafenib or placebo (i.e., non-

TACE) with frequency >15% in either group, corresponding grade 3/4 AEs, and all grade 5 AEs. 

No unexpected AEs related to sorafenib were observed. The most commonly reported AEs with 

all-grade differences >10% across arms (sorafenib vs placebo) included diarrhea (52.9% vs 

17.2%), HFSR (46.4% and 6.6%), anorexia (30.7% vs 20.5%), hypertension (30.1% vs 16.6%), 

hepatobiliary (23.5% vs 11.3%), rash (21.6% vs 7.3%), and weight loss (20.3% vs 1.6%).  

Treatment-emergent grade 5 AEs were balanced across arms (n=14).  Four deaths in the 

sorafenib arm (two due to hepatobiliary/liver dysfunction and one each to constitutional 

(unspecified) and syndrome-other (unspecified)) and 1 in the placebo arm (due to perforation of 

the duodenum) were attributed as possibly being related to study medication. Additional 

expected AEs were ascribed to the DEB-TACE procedure or to doxorubicin (data not shown). 

 

The primary endpoint of the study was TTP by blinded central independent review. The HR for 

TTP for sorafenib plus DEB-TACE versus placebo plus DEB-TACE was 0.797 (95% CI, 0.588–
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1.080, one-sided P = 0.072; Figure 2A). Median TTPs were numerically similar, 169 days (95% 

CI, 166–219 days) for sorafenib plus DEB-TACE and 166 days (95% CI, 113–168 days) for 

placebo plus DEB-TACE. 

 

Analysis of secondary endpoints showed that the HR for time to MVI/EHS for sorafenib plus 

DEB-TACE versus placebo plus DEB-TACE was 0.621 (95% CI, 0.321–1.200, P = 0.076; 

Figure 2B); with the median not reached in either group. Similarly, the HR for OS in the 

sorafenib plus DEB-TACE versus the placebo plus DEB-TACE group was 0.898 (95% CI, 

0.606–1.330, P = 0.295; Figure 2C), with the median OS not reached in either group after a 

median follow-up of 270 days (52 events) and 272 days (49 events), respectively. By investigator 

assessment, TTUP was shorter in the sorafenib plus DEB-TACE than in the placebo plus DEB-

TACE group (HR 1.586, 95% CI, 1.200–2.096, P = 0.999; Figure 2D), with median TTUPs of 

95 days (95% CI, 62–113 days) and 224 days (95% CI, 158–288 days), respectively. 

 

A total of 110 patients in the sorafenib arm and 96 in the placebo had protocol defined un-

TACEable progression.  The leading cause  in the sorafenib arm was deterioration of Child Pugh 

status (68/110 or 61.8% of patients), whereas in the placebo arm it was failure to achieve an 

objective response (50/96 or 52.1%) followed by deterioration of Child Pugh status (41/96 or 

42.7%). The deterioration of Child Pugh status following sorafenib was greater in patients from 

non-Asian than Asian countries (44/62 or 71.0% vs 24/48 or 50.0%), whereas reduction in 

platelet counts below 60,000 m
3
 was more prominent in Asian than non-Asian countries (20/48 

or 41.7% vs 5/62 or 8.1%). 
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Scan evaluation of the 154 patients in the sorafenib plus DEB-TACE group and in the 153 in the 

placebo plus DEB-TACE group by blinded central independent review showed that only 111 

(72.1%) and 100 (65.4%), respectively, had confirmed baseline target lesions after 

randomization. Ninety-three (60.4%) and 92 (59.5%) patients, respectively, had post-baseline 

scans following completion of cycle 2 (Table 3). ORRs (CR + PR) by mRECIST criteria 

following central review in the randomized population were 35.7% and 28.1%, respectively. For 

patients with post-baseline scans, the ORR per central review was higher in the sorafenib plus 

DEB-TACE than in the placebo plus DEB-TACE group (55.9% vs. 41.3%). 

 

Mean and median doses were lower and duration of study drug treatment was shorter in the 

sorafenib plus DEB-TACE than in the placebo plus DEB-TACE group. Patients in the 

combination group tended to receive fewer TACE sessions, with 36% and 19%, respectively, 

receiving only the first TACE (Table 4). The median daily dose of sorafenib delivered was 

approximately 70% of planned dose, with dose reductions and interruptions being more frequent 

in the sorafenib plus DEB-TACE group. AEs were the principal reason for dose modification. 

 

Per protocol, further analysis showed noteworthy differences between patients from Asian and 

non-Asian countries (Table 5). TACE administration in the Asian group was balanced between 

the sorafenib and placebo arms, whereas a higher percentage of non-Asian patients in the 

sorafenib than in the placebo arm received only the first TACE (42.4% vs. 17.8%). In non-Asian 

patients, both the mean and median durations of sorafenib treatment were lower than for placebo. 

Sorafenib plus DEB-TACE had greater benefit in patients from Asian countries, with an 

improvement in TTP and a similar trend for an improvement in OS compared with non-Asian 

patients. 
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Discussion 

The SPACE trial was the first global randomized, placebo-controlled trial combining TACE with 

a systemic anti-cancer agent. This trial attempted to standardize TACE by using a beads-based 

TACE procedure (DEB-TACE) and by prescribing the TACE schedule as backbone to the 

combination in patients with intermediate-stage (BCLC B) HCC. Sorafenib plus DEB-TACE 

improved TTP according to the predefined statistical threshold for this exploratory study (HR 

0.79, one-sided P = 0.072), although there was no difference in median TTPs in the sorafenib 

plus DEB-TACE (169 days) and placebo plus DEB-TACE (166 days) groups. Consistent with 

earlier single-arm studies, the dosing schedule of sorafenib plus DEB-TACE shown here was 

technically feasible, with manageable toxicities. Most AEs related to study drug (sorafenib or 

placebo) were Grades 1 and 2, were higher in the sorafenib plus DEB-TACE arm, and were the 

principal reason for dose reductions and interruptions. 

 

Patients in the sorafenib plus DEB-TACE arm tended to show improvements in secondary 

endpoints, including time to MVI/EHS and OS, although TTUP was poorer. Per protocol 

assessment of response in the ITT population may have been lower than expected because 45 

patients (27 sorafenib and 18 placebo) did not have an assessable post-baseline scan due to early 

discontinuation, and because target lesions from 93 patients (42 sorafenib and 51 placebo) were 

not confirmed by central radiological assessment (per mRECIST criteria, unless all non-target 

lesions completely resolved, patients without measureable lesions only qualify for SD as best 

response). Restricting the analysis to patients with target lesions and at least one post-baseline 

scan (93 sorafenib and 92 placebo), the ORR (CR + PR) was higher in the sorafenib than in the 

placebo plus DEB-TACE group (55.9% vs. 41.3%). 
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At the time of conception of this study, limited information was available about the concomitant 

use of sorafenib plus TACE, resulting in the application to the protocol of conservative TACE 

continuation criteria. More than one-third of patients in the sorafenib group received only one 

round of TACE, with the major reasons for TACE discontinuations in the sorafenib arm being 

worsening of liver function and decrease of platelet count to <60000/mm
3
. In retrospect, such 

strict criteria did not take into account transient changes in liver function or platelet count and 

indeed at least 30% deemed ineligible for additional TACE per protocol did receive further 

TACE outside the study. A retrospective study reported that a significant number of patients 

failing to respond to initial TACE responded after a second TACE treatment [45]. Moreover, 

survival of patients who responded to a second TACE procedure was significantly greater than 

for patients who did not respond to the first or second TACE treatments, suggesting that patients 

receive at least two TACE procedures before being classified as nonresponders. Thus the 

conservative TACE continuation rules in the SPACE trial may have contributed to the low 

response rate and shorter TTUP. 

 

Several single-arm phase I and II trials have explored the combination of sorafenib plus 

conventional TACE [32,37,46,47]
 
or DEB-TACE [32], demonstrating that these combinations 

were feasible in patients with intermediate stage HCC. In this trial, there was a greater 

improvement in TTP and OS HRs in patients from Asian than from non-Asian countries. 

Because the number of TACE treatments in the Asian subset were balanced across arms, the 

improved TTP and OS were likely to have been related to the sorafenib treatment. In contrast, 

non-Asian patients in the sorafenib arm discontinued TACE treatments earlier and had a shorter 
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duration of sorafenib treatment, both of which may have contributed to the lack of difference in 

TTP and OS compared with the placebo group. In this regard, an earlier phase III study in 

Japanese and Korean patients tested whether administration of sorafenib following response to 

TACE improved TTP in patients with unresectable HCC [28]. While the study was negative, an 

exploratory subgroup analysis in the Korean subgroup suggested that longer sorafenib treatment 

duration was associated with improved TTP, in contrast to Japanese patients where no difference 

in TTP was seen and treatment duration was substantially shorter. Those results parallel the 

results seen here, with longer sorafenib treatment duration in Asian than in non-Asian patients 

(median 30 weeks vs 17 weeks, respectively) being associated with improved TTP and OS, 

suggesting that duration of sorafenib treatment (albeit in combination with TACE) may be 

critical for improved outcomes. Similarly, the timing of administration of a multikinase inhibitor 

in patients being treated with TACE may be critical. A recent phase III trial with the inhibitor 

brivanib as adjuvant therapy after TACE, also conducted primarily in Asian patients, failed to 

improve OS in patients with HCC [48]. 

 

The overall results of this exploratory trial suggest that the combination of sorafenib plus DEB-

TACE was feasible, with manageable toxicities, in patients with intermediate stage HCC and 

good liver function. The combination did not provide meaningful clinical benefit compared with 

DEB-TACE alone.  The regional differences highlight that the amount of combined treatment 

received may have been a critical determinant of the clinical outcomes. Likewise, discordance 

between investigator and central radiologic review and the criteria for additional TACE also may 

have impacted outcomes. Finally, whether DEB-TACE is the optimal backbone for combination 
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with sorafenib is still unresolved. These experiences may help in the design of studies aiming to 

clarify the role of sorafenib plus TACE for patients with intermediate stage HCC. 
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Appendix 

The following principal investigators (listed alphabetically by country) enrolled patients in the SPACE 

trial: 

Australia: P. Gow, S. Strasser, D. Crawford, G. Jeffrey, S. Roberts, W. Sievert; Austria: 

M. Peck-Radosavljevic, W. Vogel; Belgium: I. Borbath, J. Delwaide, J. Van Laethem, C. 

Verslype; Canada: M. Sherman, K. Burak, K. Peltekian; China: J. Wang, P. Wu, R. 

Yang, J. Yang, J. Wang, G. Han; France: P. Merle, M. Ducreux, J. Bronowicki, J. 

Grange, P. Mathurin, O. Rosmorduc, J. Seitz, D. Samuel, T. Decaens; Germany: H. 

Blum, H. Wege, T. Ganten, P. Galle, G. Gerken, F. Kolligs, J. Trojan, D. Strobel, F. 

Lammert, R. Wiest, H. Schmidt, S. Pluntke;  Italy: R. Lencioni, M. Colombo, L. 

Bolondi, F. Farinati, A. Attili, A, Guglielmi, A. Luca, V. Mazzaferro, S. Petronelli, F. 

Brunello; South Korea: D. Kim, J. Yoon, S. Paik, W. Tak; Singapore: S. Choo; Spain: 

J. Bustamante, R. Planas, L. Castells, P. Barrera, E. Quintero, J. Pascual, M. Varela, M. 

Vergara, J. Irurzun, L. del Arbol, C. González, J. Fernández, J. Bruix, M, Reig; Taiwan: 

S. Wu, P. Chen, G. Chau; United States: J. Llovet, L. Feun, A. Befeler, J. Schwartz, N. 

Pyrsopoulos, M. Sellers, M. Bloomston, R. Cabrera, D. Heuman, T. Malpass, C. Frenette. 
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Table 1. Baseline demographic and clinical characteristics of the intent-to-treat (efficacy) 

population 

 Sorafenib, n (%) (n=154)  Placebo, n (%) (n=153)  

Median age at enrollment  64.5 yr 63.0 yr 

Sex    

Male  135 (87.7) 126 (82.4) 

Female  19 (12.3) 27 (17.6) 

Etiology   

Hepatitis B 55 (35.7) 50 (32.7) 

Hepatitis C  39 (25.3) 41 (26.8) 

Alcohol use  27 (17.5) 30 (19.6) 

Nonalcoholic steatohepatitis 6 (3.9%) 7 (4.6%) 

Hepatitis B and Alcohol use 3 (1.9%) 1 (0.7%) 

Hepatitis C and Alcohol use 3 (1.9%) 3 (2.0%) 

Hepatitis B and C 2 (1.3%) 0 

Hemachromatosis 2 (1.3%) 0 

Fatty liver disease 1 (0.6%) 0 

Adenoma:  

     Malignant Transformation 

0 1 (0.7%) 

Autoimmune Hepatitis 0 1 (0.7%) 

Biliary Cirrhosis Primary 0 2 (1.3%) 

Unknown 16 (10.4%) 17 (11.1%) 

HCC proven by biopsy  60 (39.0) 67 (43.8) 

Liver cirrhosis present 139 (90.3) 131 (85.6) 

Geographic region   

Europe 78 (50.6) 79 (51.6) 

Asia 59 (38.3) 57 (37.3) 

North America 17 (11.0) 17 (11.1) 

AFP   

<400 ng/mL 113 (73.4) 112 (73.2) 
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≥400 ng/mL 41 (26.8) 41 (26.8) 

Child-Pugh score   

Missing 0 1 (0.7) 

5 98 (63.6) 105 (68.6) 

6 55 (35.7) 47 (30.7) 

7 1 (0.6) 0 (0) 

Abbreviations: AFP, alpha-fetoprotein 
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Table 2. All-grade treatment-emergent AEs with frequency >15% in either group, corresponding 

grade 3/4 AEs, and all grade 5 AEs, in the safety population 

 Sorafenib, % (n=153)  Placebo, % (n=151)  

 All-

Grade 

Grade 3/4 All-

Grade 

Grade 3/4 

Abdominal pain NOS 60.1 7.8/0 61.6 10.6/0.7 

Diarrhea 52.9 3.9/0 17.2 0.7/0 

HFSR 46.4 9.2/0 6.6 1.3/0 

Fatigue 43.1 9.8/1.3 33.1 4.6/0.7 

Fever 38.6 0/0 34.4 0/0 

Nausea 37.9 0.7/0 39.1 0.7/0 

Anorexia 30.7 2.0/0 20.5 0.7/0 

Hypertension 30.1 16.3/0 16.6 9.3/0 

Alopecia* 28.1 - 7.3 - 

Elevated AST 24.8 14.4/9.8 19.2 13.9/4.0 

Hepatobiliary/pancreas 23.5 5.2/2.6 11.3 1.3/1.3 

Rash/desquamation 21.6 2.6/0 7.3 0/0 

Hemorrhage/bleeding 20.9 0.7/2.6 14.6 2.0/2.0 

Weight loss 20.3 2.0/0 1.6 0/0 

Infection 20.9 7.2/1.3 26.5 9.9/0.7 

Constipation 19.0 0/0 17.9 0/0 

Vomiting 18.3 0.7/0 26.5 3.3/0 

Ascites 17.6 5.2/0.7 13.9 4.0/0 

Elevated ALT 17.0 11.8/3/3 16.6 12.6/0.7 

Hyperbilirubinemia 16.3 9.8/2.6 8.6 2.6/0.7 

 Grade 5  Grade 5  

Treatment-emergent Grade 5 AEs 9.2  9.3  

Related to study medication 2.6**  0.7**  

Related to TACE 3.3  1.3  

Related to DEB 2.0  0  

* Alopecia: 26.8% grade 1 and 1.3% grade 2 

** Grade 5 AEs attributable to study medication included 4 patients in the sorafenib arm, 2 due 

to hepatobiliary/liver dysfunction and one each to constitutional (unspecified) and syndrome, 

other (unspecified); and one in the placebo arm, due to GI perforation/duodenum 
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Abbreviations: NOS, not otherwise specified; HFSR, hand-foot skin reaction; AST, aspartate 

aminotransferase, ALT, alanine aminotransferase 
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Table 3. Summary of best response by mRECIST criteria in the randomized population and in 

patients with target lesions and post-baseline scans receiving sorafenib or placebo plus DEB-

TACE. 

 
Best Response Rate 

 

Response Central Review Investigator Review 

Patients with target lesions 

and post-baseline scans 

(Central Review) 

 Sorafenib 

n (%) 

(n=154) 

Placebo 

n (%) 

(n=153) 

Sorafenib 

n (%) 

(n=154) 

Placebo 

n (%) 

(n=153) 

Sorafenib 

n (%) 

(n=93) 

Placebo 

 n (%) 

(n=92) 

ORR (CR + PR) 55 (35.7) 43 (28.1) 66 (42.9) 53 (34.6) 52 (55.9)  38 (41.3) 

   CR    20  (13.0)    17 (11.1)    21 (13.6)    20 (13.1)    18 (19.4)    13 (14.1) 

   PR    35 (22.7)    26 (17.0)    45 (29.2)    33 (21.6)    34 (36.6)    25 (27.2) 

DCR (CR + PR 

+ SD) 

107 (69.5) 99 (64.7) 124 (80.5) 110 (71.9) 83 (89.2) 70 (76.1) 

   SD    52 (33.8)    56 (36.7)    58 (37.7)    57 (37.3)    31 (33.3)    32 (34.8) 

   PD    20 (13.0)    36 (22.5)    16 (10.4)    30 (19.6)    10 (10.8)    22 (23.9) 

N/A 27 (17.5)* 18 (11.8)* 22 (14.3)* 13 (8.5)* ** ** 

 

* N/A – Patients without assessable post-baseline scans. 

** 19 sorafenib and 10 placebo patients with target lesions did not have post-baseline scans and 

were excluded from the analysis. 

Abbreviations: CR, complete response; PR, partial response; ORR, overall response rate; SD, 

stable disease; PD, progressive disease; DCR, disease control rate, ORR + SD. 
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Table 4. Study drug and DEB-TACE administration – safety population 

 
Sorafenib (n=153) Placebo (n=151) 

Daily dose per cycle, mg 

Mean 557 733 

Median 566 791 

Duration of Treatment, weeks 

Mean 28.6 33.3 

Median 21.0 27.3 

Dose reduction, % 60.8 20.5 

Due to AEs 87.1 61.3 

Dose interruption, % 86.3 69.5 

Due to AEs 84.1 41.9 

Percentages of patients receiving 1, 2, 3, or ≥4 DEB-TACE sessions 

1 35.9 19.2 

2 35.3 37.7 

3 13.1 19.2 

≥4 13.7 21.9 

Patients receiving 150 mg doxorubicin, n 

Cycle 1 107/153 105/151 

Cycle 3 40/91 56/116 
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 Table 5. Asian* and non-Asian subgroups: study drug and DEB-TACE administration and 

efficacy outcomes 

 

Safety 

Population 

Asian (n=104) Non-Asian (n=200) Total (N=304) 

Sorafenib 

(n=54) 

Placebo 

(n=50) 

Sorafenib 

(n=99) 

Placebo 

(n=101) 

Sorafenib 

(n=153) 

Placebo 

(n=151) 

Duration of Sorafenib/Placebo Treatment, weeks 

Mean 33.6 32.7 26.0 33.7 28.6 33.3 

Median 30.0 25.8 17.4 27.9 21.0 27.3 

Percentages of patients receiving 1, 2, or ≥3 DEB-TACE sessions 

1 24.1 22.0 42.4 17.8 35.9 19.2 

2 35.2 32.0 35.4 40.6 35.3 37.7 

≥3 38.9 44.0 20.2 39.6 26.8 41.1 

 

ITT 

Population 

Asian (n=116) Non-Asian (n=191) Total (N=307) 

Sorafenib 

(n=59) 

Placebo 

(n=57) 

Sorafenib 

(n=95) 

Placebo 

(n=96) 

Sorafenib 

(n=154) 

Placebo 

(n=153) 

TTP    

Median, 

wks 
24.0 16.1 25.0 24.0 24.1 23.7 

HR 0.720 0.865 0.797 

95% CI 0.457, 1.135 0.576, 1.300 0.588, 1.080 

One-sided 

P-value 

0.078 0.243 0.072 

OS    

Median, 

wks 
N/D N/D 86.1 N/D N/D N/D 

HR 0.677 1.062 0.898 

95% CI 0.355, 1.292 0.646, 1.745 0.606, 1.330 

One-sided 

P-value 

0.117 0.594 0.295 

N/D, not determined (upper bound could not be estimated due to censored data) 

*Patients from China, Korea, Taiwan, Singapore, and Australia
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Captions for Figures 

 

Figure 1. Trial profile. 

 

Figure 2. Efficacy outcomes in patients in the SPACE trial randomized to sorafenib or placebo 

plus DEB-TACE. A) Time to progression (TTP) by blinded central review, B) time to 

macrovascular invasion/extrahepatic spread (MVI/EHS), C) overall survival (OS), and D) time 

to unTACEable progression (TTUP) by investigator assessment. Abbreviation: NR, not reached. 
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143 not randomized 

failed screening

450 patients screened

307 patients randomized

154 assigned sorafenib + DEB-TACE

1 not treated

153 received sorafenib + DEB-TACE

130 discontinued
 41 had adverse events

 17 had Investigator decision, not protocol driven

 3 were non-compliant with study medication

 5 had progression measurement proven

 10 withdrew consent

 2 had technical problems

 45 had untreatable disease progression

 2 patient convenience

 5 had protocol deviations

132 discontinued
         26 had adverse events

 11 had Investigator decision, not protocol driven

 1 were non-compliant with study medication

 13 had progression measurement proven

 6 withdrew consent

 1 had second malignancy

 1 had technical problem

 63 had untreatable disease progression

 1 lost to follow-up

 9 protocol deviations

153 assigned placebo + DEB-TACE

2 not treated

151 received placebo + DEB-TACE

23 continuing treatment 19 continuing treatment  
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Sorafenib  154 102 60 40 20 9 3

Placebo 153 116 74 47 22 14 2
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Sorafenib  154 143 126 111 74 44 23 5 0

Placebo 153 142 127 109 73 44 23 4 0
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Sorafenib  154 65 36 27 15 7 2

Placebo 153 105 64 40 21 11 3

(C)

(B)

(D)

HR: 1.586

95% CI: 1.200, 2.096

p = 0.999

Sorafenib

Median: 95 days

95% CI: 62, 139 days

Placebo

Median: 224 days

95% CI: 158, 288 days

HR: 0.898

95% CI: 0.606, 1.33

p = 0.295

Sorafenib

Median: NR

95% CI: 554 days, NR

Placebo

Median: NR

95% CI: 562 days, NR

HR: 0.621

95% CI: 0.321, 1.200

p = 0.076

Sorafenib

Median: NR

Placebo

Median: NR
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Sorafenib  154 86 33 16 5 2 0

Placebo 153 91 33 12 5 4 1

(A)

HR: 0.797

95% CI: 0.588, 1.08

p = 0.072

Sorafenib

Median: 169 days

95% CI: 166, 219 days

Placebo

Median: 166 days

95% CI: 113, 168 days

 


