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Abstract 
Introduction: Hepatocellular carcinoma (HCC) is a leading cause of mortality among cirrhotic pa-
tients, and current guidelines recommend single-treatment modalities according to patient and 
liver disease classifications. New studies have shown promising results from combining locore-
gional and systemic treatments, but most of them were limited to Child-Pugh A patients due to 
toxicity concerns. Aim: The objective of this study was to analyze survival rates of Child-Pugh A 
and B patients with intermediate HCC tumors treated with transarterial chemoembolization 
(TACE) followed by full-dose sorafenib usage. Material and methods: a retrospective analysis of 37 
cirrhotic patients (Child-Pugh A and B rates = 23/14) treated with TACE and TACE followed by so-
rafenib usage (17 and 20 patients, respectively). Results: The mean survival was 379 days in the 
combined treatment group and 151 days in the single-treatment group (p = 0.007). There were no 
differences in survival according to the Child-Pugh classification. Conclusions: sorafenib after 
TACE can be an option for selected cirrhotic patients with intermediate HCC tumors if this com-
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bined approach is cautiously performed on an individualized schedule. Our results suggest that 
the Child-Pugh classification should not be a limitation to this combined treatment. 
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1. Introduction 
As the main histological tumor type originates in the liver, hepatocellular carcinoma (HCC) is found in 80% - 
90% of primary tumors of the organ [1] [2]. It is the fifth most common cancer worldwide and the third most 
common cause of cancer mortality after lung and stomach cancers [1] [3]. In the last two decades, the incidence 
of HCC in the USA increased 80% and the prevalence has been expected to rise due to the proliferation of 
chronic liver diseases such as chronic viral hepatitis B and C, alcohol abuse and hepatic steatosis [1]. Although 
the disease affects young people, the HCC prevalence is associated with age, which constitutes another reason to 
expect a high prevalence given the increasingly older worldwide population. 

To choose the best treatment for each patient, it is essential to consider that most of them also have liver cirr-
hosis. Thus, the more aggressive treatments may also raise the risk of cirrhosis decompensation and death. On 
the other hand, the less aggressive treatments are still far from being able to provide a cure or tumor down- 
staging. Consequently, specific algorithms integrate the cirrhosis severity, the patient’s functional status and the 
tumor characteristics. 

Currently, the criteria to indicate the patient’s allocation according to the best treatment options are the Bar-
celona Clinic Liver Cancer Staging Classification (BCLC), Cancer of the Liver Italian Program (CLIP), Japan 
Integrated Staging (JIS) and Okuda criteria. They combine the patient’s functional capacity, tumor size, system-
ic and local tumor invasion, and hepatic function. The most widely used model is the BCLC [4], which provides 
the best stratification of prognosis for patients with HCC [5]. 

Nowadays there is consistent evidence on the efficacy of sorafenib, a multikinase inhibitor that targets angi-
ogenesis in HCC, not only for prolonging the survival of patients but in some cases for allowing complete dis-
ease remission [6] [7]. Transarterial chemoembolization (TACE) and sorafenib are the current treatments for 
BCLC intermediate- and advanced-stage HCC, respectively. For these patients the initial locoregional treatment 
can be followed by systemic therapy; therefore, the recommendations according to the BCLC classification shall 
not be regarded as insurmountable barriers because sometimes the successive and/or more aggressive treatments 
allow increasing survival rates [8]. 

TACE procedures can cause hypoxia not limited to the tumor tissue but also in the surrounding liver paren-
chyma. Thus, the ischemic injury after TACE can induce the upregulation of circulating vascular endothelial 
growth factor (VEGF), leading to angiogenesis in the surrounding tumor. Based on this information, some stu-
dies started to combine sorafenib and TACE. Initial results seem encouraging, although there is a large hetero-
geneity of patients included in this type of combined treatment. One of the first randomized studies showed a 
longer time for the disease progression in patients with intermediate tumor stage [9]. Many other studies have 
been conducted worldwide, but when they are critically analyzed the authors have no doubts that more studies are 
needed to provide more reliable data about the indications of treatment combining TACE and sorafenib [10]-[12]. 

In this study we analyzed the survival of cirrhotic patients with intermediate tumor stage (BCLC staging B) 
treated by chemoembolization alone or followed by sorafenib. In both groups, patients had been treated in the 
University Hospital of Botucatu Medical School-UNESP. 

2. Materials and Methods 
This study was approved by the local Ethics Committee (protocol 485-2012) and carried out according to the 
Declaration of Helsinki and its revisions. 

3. Subjects 
A group of 37 cirrhotic patients (31 men and 6 women) were retrospectively selected to be included in the study. 
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The inclusion criteria were a minimum age of 18 years, the diagnosis of HCC confirmed by the arteriography 
done before TACE and the diagnosis of cirrhosis based on clinical findings, liver biopsy or imaging exams (ra-
diological or endoscopic findings compatible with cirrhosis and portal hypertension). 

The exclusion criteria were previous solid-organ transplantation, other concomitant neoplastic disease, pre-
vious therapy with any other HCC treatment modalities, active alcohol abuse and incomplete TACE procedures 
(chemotherapeutic agent infusion without arterial embolization). 

4. Study Protocol 
The TACE procedures were accomplished by catheterization of the right femoral artery giving access to the 
aorta, common hepatic arteries and their branches until the vessels next to the tumor. The catheter was posi-
tioned into these vessels selectively in order to protect the remaining liver around the tumor. The chemothera-
peutic agent doxorubicin was infused at the dose of 75 mg/m2 of body surface area, according to the total biliru-
bin levels: 

Total bilirubin lower than 1.2 mg/dl = full dose 
Total bilirubin between 1.2 mg/dl and 3 mg/dl = 50% of the full dose  
Total bilirubin between 3.1 mg/dl and 5 mg/dl = 25% of the full dose 
As soon as the doxorubicin was infused, the vessel embolization was performed with microspheres of 300 to 

500 µm. The decision to initiate sorafenib (Nexavar, Bayer Health Care Pharmaceuticals, Inc., Wayne, NJ, USA) 
after TACE was defined by the doctors who conduct each patient treatment and not by the study protocol. Thus, 
the patients were allocated into two groups: one in which TACE was the only treatment and the other in which 
TACE was followed by sorafenib use. 

All the subjects receiving the combined treatment were treated on an interrupted schedule: patients were 
placed on sorafenib in between TACE sessions, and sorafenib was not administered during TACE. The mean 
time between TACE and sorafenib introduction was 54 days (2 - 150 days, according to the medical staff deci-
sions), and the drug was initiated in a full dose regimen (400 mg B.I.D.). 

Survival analysis was performed according to the survival time between the TACE procedure and the date of 
death. For each patient relevant data were recorded, namely the age, Child-Pugh classification, MELD score, 
serum alpha-fetoprotein value, number of nodules, size of the largest tumor and number of TACE sessions.  

The t test was used for comparisons between continuous variables with normal distributions. The Mann- 
Whitney test was employed to compare the other variables. Survival data were plotted and survival rates were 
compared through log-rank test. All the statistical analysis was performed with the software Sigmastat version 
3.5. 

5. Results 
In the sample evaluated, 20 patients had cirrhosis due to hepatitis C, 5 due to hepatitis C concomitant with alco-
holic liver disease, 3 on account of hepatitis B, 5 attributable to alcoholic liver disease and 4 had nonalcoholic 
fatty liver disease. All were initially treated through TACE in the Hemodynamics Unity of our Hospital. 

Table 1 shows the data of all patients included in the study. Table 2 displays comparisons between patients 
treated exclusively with TACE and patients treated with TACE followed by sorafenib. Table 3 shows compari-
sons between Child-Pugh A and B patients. 

The group treated exclusively with TACE and the group treated with TACE followed by sorafenib had no 
significant differences in relation to age, Child-Pugh classification, MELD score, number of tumors, largest tu-
mor size, alpha-fetoprotein or current status at the end of the study. 

However, the group receiving the combined treatment received the highest number of TACE sessions (p = 
0.019) and had longer survival (p = 0.002), as shown in Table 2. The better survival was confirmed through the 
log-rank test as displayed in Figure 1. 

There were no differences in survival according to Child-Pugh classification. The data indicate that 
Child-Pugh A patients were older and had lower MELD scores than Child-Pugh B patients, as shown in Table 
3. 

6. Discussion 
Despite our small sample size, the results showed that TACE associated with sorafenib led to a more favorable  
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Table 1. Data from patients included in the study.                                                                 

 Age 
(years) 

Child-Pugh 
(class) 

Child-Pugh 
(points) 

MELD 
score 

Number of 
tumors 

Tumor size 
(mm) AFP (ng/ml) TACE  

sessions 
Survival 
(days) 

Current 
status 

Mi 30 22 A 5 4.21 1 8 3.28 1 12 17 D 

Q1 52 - 5 8.86 1 45 25 1 150 - 

M 58 - 6 10.54 2 52 80.49 1 266 6 LF 

Q3 64 - 7 12.64 2 63 793 2 472 - 

Ma 88 15 B 9 31.89 7 154 39800.00 4 1594 14 A# 

AFP = alpha-fetoprotein; Child-Pugh = Child-Pugh classification; MELD score = Model of end-stage liver disease; Mi = minimum value; Q1 = first 
quartile; M = median; Q3 = third quartile; Ma = maximum value; A = Alive; D = Deceased; LF = loss of follow-up; # = including 4 patients who 
achieved tumor down-staging and were submitted to liver transplantation. 
 
Table 2. Comparisons between the groups according to treatments.                                                      

 Age (years) Child-Pugh 
(class) 

Child-Pugh 
(points) 

MELD 
score 

Number of 
tumors 

Tumor size 
(mm) AFP (ng/ml) TACE  

sessions 
Survival 
(days) 

Current 
status 

Mi (T) 30 10 A 5 4.21 1 8 8.92 1 12 8D 

Q1 (T) 50 - 6 9.65 1 45 48.86 1 77 - 

M (T) 59 - 6 10.90 2 53 182.69 1 151 2LF 

Q3 (T) 54 - 7 12.64 2 62 1647.11 1 293 - 

Ma (T) 88 7 B 9 17.80 3 72 39800.00 2 1020 5A# 

           

Mi (TS) 49 13 A 5 5.85 1 29 3.28 1 105 9D 

Q1 (TS) 53 - 5 8.36 1 46 6.66 1 201 - 

M (TS) 58 - 5 10.37 2 51 38.76 1.5 362 4LF 

Q3 (TS) 64 - 7 12.56 2 70 172.25 3 932 - 

Ma (TS) 73 7 B 9 31.89 7 154 5845.00 4 1594 7A## 

p 0.975 0.717 0.071 0.681 0.909 0.176 0.051 0.019* 0.002* 0.717 

AFP = alpha-fetoprotein; Child-Pugh = Child-Pugh classification; MELD = Model of end-stage liver disease; TACE = transarterial chemoemboliza-
tion; Mi = minimum value; Q1 = first quartile; M = median; Q3 = third quartile; Ma = maximum value; A = Alive; D = Deceased; LF = loss of fol-
low-up; (T) = data from patients who were treated only with TACE; (TS) = data from patients who received the combined treatment; # = including 1 
patient who achieved tumor down-staging and was submitted to liver transplantation; ## = including 3 patients who achieved tumor down-staging and 
were submitted to liver transplantation; p = p value. * = significant differences between TACE and TACE-plus-sorafenib groups. Age, tumor size and 
survival were compared using t test. The other variables were compared via the Mann-Whitney test. 
 
prognosis than TACE alone. Other studies have already shown a similar increase in the survival rate of patients 
treated with sorafenib after TACE, hypothesizing that the prolonged survival would be achieved in these pa-
tients because sorafenib can control VEGF levels, which increase after TACE [12]. 

First, considering only the TACE risks, a retrospective study evaluating the TACE-related risks in patients 
with hepatic dysfunction performed by Garwood et al. found that reversible and irreversible hepatotoxicity was 
developed in 31% and 15% of patients, respectively. Forty percent of patients presented Child-Pugh B and their 
MELD score was 13 ± 4 (in our study it was 11.5 ± 5). The median survival time was 10.3 months (309 days) 
from the date of the first TACE, while in our sample the mean and the median were 420 and 266 days, respec-
tively. Among the subjects not submitted to liver transplantation, the average survival was 8 months (240 days) 
[13]. These values were similar to those found in our study, in which only four patients (10.8% of the total sam-
ple) were submitted to liver transplantation after achieving tumor down-staging. 

Since we had fourteen Child-Pugh B patients receiving both treatments, the first concern in our study was the 
survival rates. In a retrospective study on HCC treatment in Child-Pugh B patients, Piscaglia et al. have eva- 
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Figure 1. Survival time of the two study groups (log-rank test). TACE = transarterial chemoembolization. The group treated 
with TACE followed by sorafenib is represented in gray and the group treated only with TACE is shown in black. Kap-
lan-Meier survival was higher in the group that received the combined treatment (p = 0.007).                            
 
Table 3. Comparisons between the patients according to Child-Pugh classification.                                        

 Age (years) Child-Pugh 
(points) MELD score Number of 

tumors 
Tumor size 

(mm) AFP (ng/ml) TACE sessions Survival 
(days) Current status 

Mi (A) 46 5 4.21 1 8.00 3.28 1 40 9D 

Q1 (A) 56 5 8.00 1 45.00 8.00 1 144 - 

M (A) 60 5 9.19 2 50.00 79.08 1 196 4LF 

Q3 (A) 67 6 10.61 2 66.00 571.50 2 454 - 

Ma (A) 88 6 12.64 3 154.00 5845.00 4 1482 10A# 

Mi (B) 30 7 9.65 1 29.00 6.81 1 12 8D 

Q1 (B) 50 7 12.00 1 46.00 33.00 1 170 - 

M (B) 52 8 14.41 1 52.50 108.54 1 319 2LF 

Q3 (B) 61 8 17.22 1 59.50 1319.08 1 504 - 

Ma (B) 65 9 31.89 3 73.00 39800.00 3 1594 4A# 

p 0.011 <0.001* <0.001* 0.700 0.975 0.287 0.216 0.627 0.381 

AFP = alpha-fetoprotein; Child-Pugh = Child-Pugh classification; MELD = Model of end-stage liver disease; TACE = transarterial chemoemboliza-
tion; Mi = minimum value; Q1 = first quartile; M = median; Q3 = third quartile; Ma = maximum value; A = Alive; D = Deceased; LF = loss of fol-
low-up; (A) = data from Child-Pugh A patients; (B) = data from Child-Pugh B patients; # = including 2 patients in each Child-Pugh classification who 
achieved tumor down-staging and were submitted to liver transplantation; * = significant differences between Child-Pugh A and B groups. Age and 
MELD scores were compared using t test. The other variables were compared via the Mann-Whitney test. 
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luated 27 patients with intermediate stage tumors. The median survival was 8.0 months (9.0 in Child-Pugh B7 vs. 
6.0 in Child-Pugh B8/B9). Respective survival times of patients with Child-Pugh B7 and B8 with intermediate 
stage tumors who underwent TACE were 22.0 and 6.0 months [14]. As our sample had 14 Child-Pugh B pa-
tients (two B9, six B8 and six B7), we had expected similar results. 

There are few studies combining TACE and sorafenib that include Child-Pugh B patients to compare the re-
sults with our findings, because most of these trials comprised only Child-Pugh A patients. In the study of San-
sonno et al. there was a longer time until disease progression in cirrhotic patients with hepatitis C and interme-
diate-stage HCC tumors treated with sorafenib starting 30 days after TACE [9]. Although in our sample most 
patients also presented hepatitis C-related cirrhosis, we had 40.54% of patients with Child-Pugh B whereas the 
trial of Sansonno et al. was limited to Child-Pugh A patients. Other differences are the mean alpha-fetoprotein in 
our sample (1925.86 ng/ml, which was more than 10 times higher than in this previous study), and the fact that 
most of our patients had more than one tumor; thus, the reasons for a lower survival rate were clear. However, 
since our patients had worse liver diseases, the question was whether they would receive less benefit from sora-
fenib use after TACE. 

This concern increased when we found a recent trial that was apparently similar to our study in which Sieg-
hart et al. included 12 Child-Pugh A and 3 Child-Pugh B patients receiving their first TACE session two weeks 
after initiating sorafenib usage. Two other TACE sessions were planned in monthly intervals. These patients had 
BCLC classification A/B/C = 1/9/5, indicating that although most of them have compensated cirrhosis, some pa-
tients already had advanced tumors. This study was prematurely stopped because of safety concerns. At 6 
months, seven patients presented complete (two) or partial (five) responses, and one had stable disease. Median 
overall survival was 10.6 months (95% CI: 5.2 - 16 months) [15]. 

Compared to this latter survival rate, the better result obtained in our study (despite our bigger proportion of 
Child-Pugh B patients) cannot be explained only by the 5 advanced HCC cases included in this previous trial. In 
our opinion, the more aggressive design in the trial of Sieghart et al. could be the key issue. In our study, the pa-
tients had time to recover between TACE and the sorafenib introduction, and the decision of repeating TACE 
sessions was taken by the medical staff and the patients, allowing a more flexible schedule. In the study of 
Sieghart et al., the first TACE session was performed two weeks after the patients had initiated the sorafenib 
treatment, and the subsequent sessions were planned to be carried out without interrupting the systemic treat-
ment. Even so, other studies are needed to confirm our hypotheses. 

7. Conclusion 
In conclusion, our study suggests that the combined treatment with TACE and sorafenib is feasible in patients 
with intermediate HCC tumors. Furthermore, our data suggest that this treatment could be an option for Child- 
Pugh B patients on an interrupted schedule, in order to achieve survival rates similar to those of Child-Pugh A 
patients. This combination should be individualized and carefully planned; and it seems important to avoid the 
concomitant locoregional and systemic treatments in Child-Pugh B patients. 
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