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Objective: To compare the treatment outcomes of sorafenib plus transarterial chemoembo-

lization (TACE) vs TACE alone in patients with hepatocellular carcinoma (HCC) and hepatic 

vein tumor thrombus (HVTT).

Methods: Twenty patients who were initially diagnosed with HCC and HVTT and received 

TACE combined with sorafenib during February 2009 to October 2013 were included in the 

study. To minimize selection bias, these patients were compared with 60 case-matched controls 

selected from a pool of 81 patients (in a 1:3 ratio) who received TACE alone during the same 

period. The primary end point was overall survival (OS). The secondary end points were time 

to progression, disease control rate, and adverse events.

Results: After a median follow-up period of 12.5 months (range, 1.03–44.23 months), the OS 

of the combined group was found to be significantly higher compared with the monotherapy 

group (14.9 vs 6.1 months, P=0.010). The time to progression was found to be significantly 

longer in the combined group (4.9 vs 2.4 months, P=0.016). Univariate and multivariate analyses 

revealed that the treatment allocation was an independent predictor of OS.

Conclusion: Sorafenib plus TACE was well tolerated and was more effective in treating patients 

with advanced HCC and HVTT. Future trials with prospective larger samples are required to 

validate these results.

Keywords: hepatocellular carcinoma, hepatic vein tumor thrombus, prognosis, adverse 

events

Introduction
Hepatocellular carcinoma (HCC) is the fifth most frequently diagnosed cancer 

worldwide and the second most frequent cause of cancer death.1 Despite recent 

improvements in surveillance programs, a high percentage of patients with HCC are 

not diagnosed until the disease progresses to an advanced stage (Barcelona Clinic 

Liver Cancer stage C), for which there is no curative therapy, resulting in a dismal 

prognosis.2 Sorafenib, an inhibitor of cancer cell proliferation and tumor angiogenesis, 

has been approved for treatment of advanced HCC based on two randomized, placebo-

controlled trials.3,4 However, in those trials, the prognosis among the patients with 

HCC remained modest, and the local tumor response rate was low.

Transarterial chemoembolization (TACE) is the standard treatment for interme-

diate-stage HCC.2,5 Recently, some studies have proved that TACE can serve as a 

safe procedure in selected HCC patients with portal vein tumor thrombus (PVTT) or 

hepatic vein tumor thrombus (HVTT).6–10 However, the hypoxia caused by TACE in 

surviving HCC tumor cells leads to the release of angiogenic growth factors, which 
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results in tumor recurrence or metastases and a worse 

prognosis.11–13 Moreover, an increase in vascular endothelial 

growth factor (VEGF) levels has been reported in patients 

treated with TACE and to predict poor prognosis.12,14 The 

use of sorafenib can significantly counteract the tyrosine 

kinase receptors VEGFR-2/3 and platelet-derived growth 

factor receptor (PDGFR)-b, which decreases the post-TACE 

VEGF and PDGF upregulation and further enhances the 

efficacy of TACE.15,16 Besides, sorafenib combined with 

cytotoxic drug shows a synergism that sorafenib inhibits the 

Ras/Raf/MEK/ERK pathway, which will prevent activation 

of the multidrug resistance pathway that leads to the failure of  

chemotherapy in treating HCC.17 The combined regimen of 

sorafenib with cisplatin has been tested in clinical trials in 

patients with pediatric HCC,18 gastric cancer,19 lung cancer,20 

and nasopharyngeal carcinoma,21 with favorable outcomes 

reported. Several studies have also tested TACE combined 

with sorafenib and indicated its safety and efficacy in the 

treatment of HCC with PVTT.15,22 Although the involve-

ment of HVTT in HCC has been less frequently observed 

(2.3%–26.2%) compared with that of the PVTT,23–25 little is 

known about the clinical outcomes of sorafenib combined 

with TACE for HVTT.26

So, we conducted this study to compare the safety and 

efficacy of sorafenib combined with TACE in patients 

with advanced HCC and HVTT compared with TACE 

monotherapy.

Materials and methods
study design
This study complied with the Health Insurance Portability 

and Accountability Act regulations and was approved by 

the Ethics Committee of the Sun Yat-sen University Cancer 

Center. From February 2009 to October 2013, a retrospec-

tive review was carried out of all the patients with HCC and 

HVTT who were admitted to the Sun Yat-sen University 

Cancer Center. Diagnosis of HCC was based on the European 

Association for the Study of the Liver/American Association 

for the Study of Liver Diseases guidelines.2 The presence 

of tumor thrombus was identified by Doppler ultrasound, 

enhanced computed tomography (CT) scan, or magnetic 

resonance imaging. A total of 124 patients diagnosed with 

HCC and HVTT were detected from the database. Eventually, 

13 patients who had hepatic resection or other non-TACE 

intervention were excluded, and 101 patients who received 

either TACE alone or TACE combined with sorafenib as the 

initial treatment for HCC and HVTT were included. Of these, 

20 patients who received TACE combined with sorafenib as 

the initial treatment for HCC and HVTT (the TACE–sorafenib 

group) were matched in a 1:3 ratio with those selected from 

a pool of 81 patients who were treated with TACE alone as 

an initial treatment (the TACE group). The patients in the 

two groups were matched as closely as possible based on 

the following factors: 1) extrahepatic metastasis, 2) vascu-

lar invasion, 3) tumor burden, 4) liver function, 5) Eastern 

Cooperative Oncology Group performance status (ECOG 

PS) and age, 6) etiology, and 7) alpha-fetoprotein level. Sur-

vival outcomes of the TACE group were not known at the 

time of matching. Demographic and clinical data, response 

to treatment, and survival status of patients were analyzed 

retrospectively.

inclusion and exclusion criteria
The inclusion criteria for the study population were as fol-

lows: (a) age between 18 and 75 years, (b) diagnosis of HCC 

without antitumor therapy, (c) presence of HVTT on imag-

ing, which was categorized based on the Japanese staging 

system,27 (d) an ECOG PS of 0–1, (e) Child–Pugh class A 

liver disease, and (f) one or more measurable lesions in the 

liver. Patients who were medically unsuitable for TACE 

(eg, with extensive intrahepatic disease and cirrhosis), had 

gastrointestinal bleeding, or had received other treatments 

(radiofrequency ablation, percutaneous ethanol injection, 

or iodine-125 seed implantation) besides TACE during 

this study were excluded. Other exclusion criteria included 

hepatic encephalopathy, history of cardiac disease, uncon-

trolled hypertension ($150/100 mmHg), HIV infection, a 

second primary malignancy, and known contraindications 

to sorafenib.

However, there is no concrete evidence establishing 

TACE–sorafenib as an optimal treatment strategy for HCC 

with HVTT. The patients were fully informed in detail about 

the possible benefits and risks of treatment with TACE or 

TACE–sorafenib, and they finally decided the choice of treat-

ment. Before the patients underwent initial TACE treatment 

and were diagnosed with disease progression by imaging after 

TACE treatment, the TACE–sorafenib treatment strategy was 

recommended once again by our physician. If the patients 

agreed to the physician’s recommendation, sorafenib was 

administered as soon as possible. Those patients who refused 

sorafenib received TACE only. Written consent was obtained 

from each patient before treatment.

Tace procedure
TACE was carried out by using techniques we described 

previously.7 Before the TACE procedure, angiography of 
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the superior mesenteric and hepatic artery was performed 

to assess the portal vein patency, vascular anatomy, and 

tumor vascularity. Depending on the arterial supply of the 

tumor identified by arteriography, a 2.7 Fr microcatheter 

(Terumo, Tokyo, Japan) was superselectively placed into 

the feeding arteries of the tumor and the tumor thrombus 

for selective embolization, which was carried out with 

an embolization suspension consisting of mitomycin C 

(6 mg), lobaplatin (50 mg), epirubicin (50 mg), iodized 

oil (Lipiodol; Guerbet, Villepinte, France), and gelatin-

sponge particles.

sorafenib administration
Sorafenib treatment was initiated at a dose of 400 mg twice 

daily. The combined group was given sorafenib on an 

interrupted schedule, with an interval of 4–7 days before 

and after any TACE session. Sorafenib dose reduction was 

based on the presence of toxicity. Patients were encouraged 

to insist on continuing the sorafenib treatment if the toxicity 

was manageable. After observation of progressive disease 

(PD), the choice of continuing sorafenib treatment was first 

discussed between the patient and the physician, but the 

final decision was made by the patient. If the treatment was 

continued, informed consent was obtained, and the therapy of 

sorafenib was maintained until a deterioration in the Child–

Pugh score to C or the ECOG PS score to 4 was found, or until 

the appearance of intolerable complications or death.13

assessments
The primary end point of the study was overall survival 

(OS). The secondary end points included time to progres-

sion (TTP), disease control rate (DCR: complete response 

[CR] + partial response [PR] + stable disease [SD]) accord-

ing to the modified Response Evaluation Criteria in Solid 

Tumors,28 and treatment-associated adverse events (AEs). 

OS was defined as the time from the first TACE procedure 

until death or the last follow-up in censored patients. TTP 

was defined as the time from the start of the first TACE pro-

cedure until the date the tumor progression was confirmed 

radiologically. Among patients who underwent treatment 

with sorafenib after disease progression, TTP was revalued 

only for those who showed disease control on imaging. AEs 

were graded using the Common Terminology Criteria for 

AEs (version 3.0) from the National Cancer Institute.29 In the 

two groups, AEs that occurred within 4 weeks after TACE 

treatment were recorded. In the TACE–sorafenib group, 

sorafenib-related AEs were monitored until discontinuation 

of sorafenib.

Follow-up
Each follow-up session included a detailed history and 

physical examination, laboratory tests, and abdominal 

contrast material-enhanced three-phase dynamic spiral CT 

or magnetic resonance imaging. Patients visited the clinic 

every 4–6 weeks and at the end of treatment for assessment 

of compliance and safety, and determination of side effects. 

TACE was repeated on demand if residual viable tumor 

tissue was evident at sequential dynamic liver CT without 

deterioration of hepatic function. This study was censored 

on November 30, 2014.

statistical analysis
Continuous variables were summarized as the mean and 

range. Categorical variables were expressed as frequencies 

and percentages. Survival was assessed according to the 

Kaplan–Meier method. Differences in survival between the 

two groups were compared using log-rank test, and predictors 

of OS were determined by Cox regression analysis. DCR was 

compared between the two treatment groups using Student’s 

t-test. All statistical tests were two sided, and a significant 

difference was considered when P-value was ,0.05.

Results
Patient characteristics
From February 2009 to October 2013, a total of 80 patients 

with advanced HCC and HVTT were eventually enrolled. 

Of these, 20 patients were allocated to the TACE–sorafenib 

group. Sorafenib treatment was initiated immediately for 

eleven patients (55%) after the first-session TACE, and 

nine patients (45%) were administered sorafenib after being 

diagnosed with disease progression. The overall interval 

between TACE and sorafenib treatments was 4.0 months 

(range, 0.1–28.3 months). The characteristics of patients such 

as age, sex, ECOG PS, liver function, and tumor burden, as 

well as the presence of vascular invasion and/or metastasis, 

are shown in Table 1.

Patients in the TACE–sorafenib group and patients in 

the TACE group underwent repeated TACE, with a mean 

of 2.0 (range, 1–4) and 1.30 (range, 1–3) TACE procedures 

per patient, respectively. Five patients were subjected to dose 

reductions and then reverted to a regular dose after relief from 

AEs. Two patients were subjected to drug interruption for a 

period of 15 and 26 days due to the AEs and then restored to 

a regular dose after relief from AEs. A median of 755.7 mg 

(range, 500–800 mg) of sorafenib was administered daily 

over a median of 9.0 months (95% confidence interval [CI]: 

3.7–14.3 months) in the TACE–sorafenib group.
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safety
AEs related to TACE within 4 weeks after treatment are 

shown in Table 2. No significant difference between the 

two groups was found for grades 3–5 TACE-related AEs. 

The most common AEs related to sorafenib treatment were 

hand–foot skin reaction (HFSR; 70.0%), diarrhea (45.0%), 

and fatigue (35%), most of which were grade 1 or 2. Seven 

drug-related AEs of grades 3–5 were reported (HFSR, n=2; 

diarrhea, n=2; bleeding, n=1; hypertension, n=1; rash, n=1). 

There were no treatment-related deaths in this trial. All drug-

related AEs are listed in Table 3.

Efficacy analysis
After a median follow-up period of 12.5 months (range, 1.03–

44.23 months), 65 patients died, and 15 patients survived. 

The median survival time of the TACE–sorafenib group 

was 14.9 (95% CI: 6.8–23.0) months and that of TACE-

alone group was 6.1 (95% CI: 4.0–8.1) months (P=0.010) 

(Figure 1). The rates of radiologically confirmed CR, PR, SD, 

and PD after TACE and during sorafenib treatment are shown 

in Table 4. In the TACE–sorafenib group, no patients had 

CR, ten patients (50%) showed PR, and six patients (30%) 

showed SD. PD occurred in four patients (20%). The DCR 

(CR + PR + SD) based on the modified Response Evaluation 

Criteria in Solid Tumors assessment was 80.0% among the 

patients treated with TACE and sorafenib, compared with 

43.3% in patients treated with TACE alone (P=0.004). The 

median TTP was 4.9 months (95% CI: 3.7–6.0 months) for 

the combination therapy group and 2.4 months (95% CI: 

1.3–3.4 months) for the TACE-alone group. Combination 

treatment significantly improved TTP compared with TACE 

alone (P=0.016) (Figure 2).

Univariate and multivariate analysis of 
predictors of Os
The predictors of the OS in univariate and multivariate 

analyses are shown in Table 5. Alanine transferase, com-

bined PVTT, and treatment allocation were found to be the 

significant predictors of OS in the univariate analysis. In 

multivariate regression analysis, treatment allocation (hazard 

ratio =2.16; 95% CI: 1.18–3.94; P=0.012) was found to be 

a significant predictor of OS.

Discussion
The efficacy of sorafenib in advanced HCC has been dem-

onstrated and brought great hope.30 Recently, the use of 

Table 1 Pretreatment baseline characteristics of patients

Characteristics TACE–sorafenib group (n=20) TACE group (n=60) P-value

Epidemiology
age, years 46.6±11.0 48.6±7.1 0.447
Male/female, n (%) 18/2 (90/10) 58/2 (97/3) 0.259
Etiology, n (%) 0.454
hepatitis B carrier 16 (80) 53 (88)
Others 4 (20) 7 (12)
ecOg performance (0/1) 17/3 (85/15) 52/8 (87/13) 1.000
Liver function
liver cirrhosis (yes/no), n (%) 18/2 (90/10) 52/8 (87/13) 1.000
Platelet count (109/l) 234.1±89.1 214.5±73.8 0.331
Prothrombin time (seconds) 12.2±1.5 12.7±1.1 0.138
alanine aminotransferase (U/l) 75.3±44.7 85.0±51.4 0.457
serum albumin (g/l) 40.3±4.6 39.1±4.1 0.273
Total bilirubin (mmol/l) 17.6±6.6 16.0±6.1 0.319
Tumor burden
Tumor size (cm) 9.6±4.0 10.3±3.4 0.421
Tumor number (#1/.1), n (%) 6/14 (30/70) 22/38 (37/63) 0.588
Tumor extent (unilobar/bilobar), n (%) 14/6 (70/30) 44/16 (73/27) 0.772
alpha-fetoprotein level (#400/.400) (ng/ml), n (%) 7/13 (35/65) 18/42 (30/70) 0.676
Vascular invasion
combined PVTT (yes/no), n (%) 8/12 (40/60) 29/31 (48/52) 0.517
location of hVTT (Vv2/Vv3), n (%) 7/13 (35/65) 21/39 (35/65) 1.000
Extrahepatic metastasis
lung/lymph nodes/bones/suprarenal gland, n (%) 1/1/1/1 (25/25/25/25) 3/3/3/3 (25/25/25/25) 1.000

Notes: Data presented as mean ± standard deviation unless otherwise stated. Vv2: the first branch of the hepatic vein branching from the inferior vena cava, including the 
right, left, and middle hepatic vein, the inferior right hepatic vein, or the short hepatic veins. Vv3: the inferior vena cava.
Abbreviations: Tace, transarterial chemoembolization; ecOg, eastern cooperative Oncology group; PVTT, portal vein tumor thrombus; hVTT, hepatic vein tumor 
thrombus.
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sorafenib in combination with TACE for patients with HCC 

and PVTT was recommended.22,31 Our study demonstrated 

that, compared with TACE alone, sorafenib combined with 

TACE significantly improved the outcome in patients with 

advanced HCC and HVTT. Importantly, there were no unex-

pected side effects, and combination therapy did not appear 

to lead to worse AEs than observed with TACE alone. More-

over, multivariate analysis revealed that treatment allocation 

was a significant predictor of prognosis.

It has been postulated that the high recurrence rate after 

TACE results from proangiogenic factors that are triggered 

by hypoxic tumor changes caused by TACE. This increase in 

hypoxia directly upregulates HIF-1a, which, in turn, increases 

expression of various proangiogenic proteins and receptors 

(including VEGF and PDGFR).32,33 However, a decrease 

in plasma VEGF levels was noted in patients treated with 

TACE and sorafenib.16 The combined treatment with TACE 

plus an antiangiogenic agent may provide complementary 

inhibition of neovascularization and tumor growth.30,34 Thus, 

early administration of sorafenib might be able to suppress 

the effect of early surge of VEGF and possibly other angio-

genic factors. Three models for the combination of sorafenib 

with TACE have been reported by Strebel and Dufour: the 

sequential approach, the interrupted approach, and the con-

tinuous approach.35 Several studies have showed that TACE 

in combination with sorafenib in an interrupted or continuous 

approach prolonged the prognosis.22,36–40 However, the result 

of the sequential approach for sorafenib in combination with 

TACE is controversial. Due to delays in starting sorafenib 

Table 2 adverse events related to Tace in patients with hVTT in the two groups

Incidence of complications TACE–sorafenib group (n=20) TACE group (n=60) P-value 
(grades 3–5)Any grade Grades 3–5 Any grade Grades 3–5

Postembolization syndrome 0.358
Fever 15 1 41 1
Pain 9 0 36 0
Vomiting 7 2 13 3
Blood 1.000
Platelets 3 1 17 4
hemoglobin 2 1 7 4
leukocytes 1 1 1 0
Liver function change 0.102
ascites/pleura effusion 3 4 12 3
edema:limb 2 0 3 0
liver dysfunction 9 0 24 1
Gastrointestinal bleeding 1 0 1 0 0.440
Renal failure 1 0 0 0 0.250

Abbreviations: Tace, transarterial chemoembolization; hVTT, hepatic vein tumor thrombus.

Table 3 adverse events related to sorafenib administration in 
the Tace–sorafenib group

Adverse events TACE–sorafenib group (n=20)

Any grade Grades 3–5

hand–foot skin reaction 12 (60) 2 (10)
Diarrhea 7 (35) 2 (10)
Fatigue 7 (35) 0
alopecia 6 (30) 0
Bleeding 5 (25) 1 (5)
hypertension 4 (20) 1 (5)
rash 4 (20) 1 (5)
Weight loss 3 (15) 0
Voice changes 2 (10) 0

Note: Data presented as n (%). 
Abbreviation: Tace, transarterial chemoembolization.

Figure 1 Kaplan–Meier curves of Os for patients with hcc and hVTT in the 
Tace–sorafenib group or the Tace group.
Notes: Tace–sorafenib group: median Os =14.9 months; Tace group: median 
Os =6.1 months. P=0.010.
Abbreviations: Os, overall survival; hcc, hepatocellular carcinoma; hVTT, 
hepatic vein tumor thrombus; Tace, transarterial chemoembolization.
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(.9 weeks) after TACE, Kudo et al showed that sorafenib did 

not significantly prolong survival in patients who responded 

well to TACE.41 However, Sansonno et al indicated that TACE 

followed by sorafenib treatment resulted in a longer TTP in 

patients with intermediate-stage hepatitis C virus-related 

HCC.42 Based on the two approaches for combination with 

TACE, our study showed that TACE combined with sorafenib 

could improve the outcomes of patients with advanced HCC 

and HVTT. Our study also showed that sorafenib as an 

adjuvant therapy following TACE keeps promise as a useful 

strategy for the treatment of patients with HCC and HVTT.

One aspect of the study that should be considered is that 

the patients were still treated with sorafenib, despite disease 

progression, until deterioration was observed in the patient 

Child–Pugh score to C or the ECOG PS score to 4, or until 

the occurrence of intolerable AEs or death.13 With informed 

consent, sorafenib was continued in the study following PD, 

as no second-line therapy was established for HCC patients in 

the event of sorafenib failure. Several studies confirmed the 

feasibility of this continual treatment strategy.13,26,43 However, 

it is unknown whether the benefit of sorafenib remains after 

disease progression. Thus, further study is required.

In terms of safety, our study showed that sorafenib 

administration following TACE was well tolerated gener-

ally and led to only manageable side effects in patients 

with HCC and HVTT, provided that dose adjustment was 

permitted. The most common drug-related AEs noticed were 

HFSR, diarrhea, fatigue, and alopecia; these were similar 

to those reported in previous studies with sorafenib as the 

monotherapy3,4,44,45 and with sorafenib administered in com-

bination with TACE.22,36,39 These AEs were predominantly 

of grade 1 or 2, and grade 3 or 4 AEs were manageable with 

dose adjustment or interruption of sorafenib administration. 

Furthermore, TACE–sorafenib did not increase the TACE-

related AEs in patients with HCC and HVTT.

However, there were some limitations to the current 

study. It is a retrospective and not a prospective study, and 

the choice of treatments was determined by the patients. 

The study was performed with case-matched controls to 

minimize potential bias. Still, certain deviations might have 

existed in our results. Moreover, the sample size of our 

single-center trial may not be large enough, although it was 

associated with multiple variables. In addition, maybe due 

to the relatively small sample size, our study failed to reveal 

the location of HVTT as a significant predictor of the OS. 

Therefore, a prospective trial with a larger sample size is 

required in future.

In conclusion, this study aimed to minimize bias by basing 

the analysis on case-matched controls. The results indicate 

that addition of sorafenib to TACE therapy significantly 

improves TTP and OS in patients with advanced HCC and 

HVTT. There were no unexpected AEs and no drug-related 

deaths, and all safety-related events were manageable. We 

suggest that a prospective clinical trial with a larger sample 

Table 4 Treatment outcomes for patients with hVTT

Variables TACE–sorafenib group (n=20) TACE group (n=60) P-value

Best tumor response, n (%) 0.014
cr 0 (0) 1
Pr 10 (50) 11
sD 6 (30) 14
Dcr (cr + Pr + sD) 16 (80) 26 (43.3) 0.004
Median TTP (95% CI) (months) 4.9 (3.7–6.0) 2.4 (1.3–3.4) 0.016

Abbreviations: hVTT, hepatic vein tumor thrombus; Tace, transarterial chemoembolization; cr, complete response; Pr, partial response; sD, stable disease; Dcr, 
disease control rate; TTP, time to progression; CI, confidence interval.

Figure 2 Kaplan–Meier curves of TTP for patients with hcc and hVTT in the 
Tace–sorafenib group or the Tace group.
Notes: Tace–sorafenib group: median TTP =4.9 months. Tace group: median 
TTP =2.4 months. P=0.016.
Abbreviations: TTP, time to progression; hcc, hepatocellular carcinoma; hVTT, 
hepatic vein tumor thrombus; Tace, transarterial chemoembolization.
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Table 5 Univariate and multivariate analysis of risk factors for overall survival

Variables Univariate analysis Multivariate analysis

P-value HR 95% CI P-value

Log-rank Cox regression

age (years) (#50/.50) 0.161
sex (male/female) 0.856
ecOg performance (0/1) 0.305
hepatitis B carrier (yes/no) 0.630
liver cirrhosis (yes/no) 0.309
Platelet count (#100/.100) (109/l) 0.456
Prothrombin time (#/.14) (seconds) 0.306
alanine aminotransferase (#40/.40) (U/l) 0.096
serum albumin (#35/.35) (g/l) 0.512
Total bilirubin (#20/.20) (mmol/l) 0.417
alpha-fetoprotein level (#400/.400) (ng/ml) 0.250
Tumor size (#10/.10) (cm) 0.745
Tumor number (#1/.1) 0.645
Tumor extent (unilobar/bilobar) 0.847
combined PVTT (yes/no) 0.034
location of hVTT (Vv2/Vv3) 0.494
extrahepatic metastasis (yes/no) 0.206
Treatment allocation (Tace/Tace–sorafenib) 0.010 2.16 1.18–3.94 0.012

Notes: Vv2: the first branch of the hepatic vein branching from the inferior vena cava, including the right, left, and middle hepatic vein, the inferior right hepatic vein, or the 
short hepatic veins. Vv3: the inferior vena cava.
Abbreviations: HR, hazard ratio; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; PVTT, portal vein tumor thrombus; HVTT, hepatic vein tumor 
thrombus; Tace, transarterial chemoembolization.

size would be required to further verify these results and the 

optimal sequence of such combination.
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