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ABSTRACT 5 

Aims: Advanced Hepatocellular carcinoma (HCC) is a clinical challenge with 6 

limited treatment options. The multikinase inhibitor Sorafenib is the first and only 7 

agent showing a survival benefit in these patients. In this study, we evaluate the 8 

efficacy and tolerability of Sorafenib in advanced and metastatic HCC patients.  9 

Methodology: Twenty patients with advanced HCC (between Jan. 2011 and Dec. 10 

2013), not eligible for loco regional therapy were treated prospectively with 11 

Sorafenib monotherapy with assessment of survival and toxicity. Follow up was 12 

until Oct. 2014.  13 

Results: All patients had a performance status of 2 to 3 (Eastern Cooperative On-14 

cology Group 2/3.13/7) and Child-Pugh class A or B (A/B. 8/12). Six patients had 15 

stage IV A tumors, whereas 14 had stage IV B tumors. Four patients had (PVTT). 16 

Following Sorafenib monotherapy, Five patients (25.0%) had a partial response, 17 

and eight (40.0%) had a stable disease, with a disease control rate of 65%. The 18 

median overall survival was 12 months and the median progression-free survival 19 
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was 0 months. Diarrhea and hand-foot skin reactions were the most troublesome 20 

side effects.  21 

Conclusions: A limited proportion of patients with advanced HCC exhibited a 22 

remarkable outcome after Sorafenib monotherapy, although the treatment results in 23 

this type of patient are extremely poor. Further studies to predict good responders 24 

to personalized therapy are recommended. 25 
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1. INTRODUCTION 28 

Hepatocellular carcinoma is a major health problem, accounting for more 29 

than 626,000 new cases per year worldwide [1]. In the West, the disease is 30 

diagnosed in 30 to 40% of all patients at early stages and is amenable to potentially 31 

curative treatments, such as surgical therapies (resection and liver transplantation) 32 

and loco regional procedures (radiofrequency ablation). Five-year survival rates of 33 

up to 60 to 70% can be achieved in well-selected patients [2]. However, disease 34 

that is diagnosed at an advanced stage or with progression after loco regional 35 

therapy has a dismal prognosis, owing to the underlying liver disease and lack of 36 

effective treatment options [2-4].    37 

Until recently, treatment options for advanced or unresectable hepatocellular 38 

carcinoma (HCC) have been limited as chemotherapy in general is ineffective [5]. 39 
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Significant progress in the treatment of HCC was therefore made with the approval 40 

of the multikinase inhibitor Sorafenib for this indication [6].  Sorafenib (Nexavar) 41 

is a small molecule that inhibits tumor-cell proliferation and tumor angiogenesis 42 

and increases the rate of apoptosis in a wide range of tumor models. It acts by 43 

inhibiting the serine–threonine kinases Raf-1 and B-Raf and the receptor tyrosine 44 

kinase activity of vascular endothelial growth factor receptors 1, 2, and 3 and 45 

platelet-derived growth factor receptor β [7, 8]. Cellular signaling that is mediated 46 

by the Raf-1 and vascular endothelial growth factor pathways has been implicated 47 

in the molecular pathogenesis of hepatocellular carcinoma, [9-12] providing a 48 

rationale for investigating Sorafenib for this indication. 49 

 Sorafenib is the only efficacious systemic treatment and is well tolerated in 50 

patients with advanced HCC [2]. However, in clinical practice the majority of 51 

patients with advanced HCC have severe liver cirrhosis and substantial 52 

comorbidity, compromising their general medical condition and liver function [6]. 53 

  Since the prognosis for HCC is dependent upon tumor stage, Performance 54 

status (PS), severity of underlying liver disease, and the availability of appropriate 55 

therapies, the unavailability of Sorafenib may have a significantly adverse effect 56 

on the prognosis of patients with advanced HCC [13]. 57 

  Results of an uncontrolled phase 2 study involving 137 patients with 58 

advanced hepatocellular carcinoma and Child–Pugh class A or B status indicated 59 
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that single-agent Sorafenib might have a beneficial therapeutic effect. Sorafenib 60 

treatment resulted in a median overall survival of 9.2 months and a median time to 61 

progression of 5.5 months (as assessed by independent radiologic evaluation) [14]. 62 

  The aim of this study is to assess the efficacy (response and time to 63 

progression), overall survival (OAS) from the start of treatment and the side effects 64 

(skin rash and diarrhea) of Sorafenib in advanced and metastatic HCC patients.  65 

2. MATERIALS AND METHODS 66 

2. 1 Patients:  67 

A prospectivily study was conducted between January 2011 and December 68 

2013 in Saudi- German Hospitals group at K.S.A. The study enrolled 20 patients 69 

with advanced HCC as confirmed by pathological analysis. Patients were classified 70 

as having advanced disease if they were not eligible for/or had disease progression 71 

after surgical or locoregional therapies. The eligibility criteria also included an 72 

Eastern Cooperative Oncology Group (ECOG) performance status score of 3 or 73 

less [15], Child–Pugh liver function class A or B [16,17], a life expectancy of 12 74 

weeks or more, adequate hematologic function (platelet count  ≥ 60 × 109/L; 75 

hemoglobin  ≥8.5 gm/dl and prothrombin time international normalized ratio  ≤2.3 76 

or prothrombin time ≤6 seconds above control), adequate hepatic function 77 

(albumin ≥2.8  gm/dl; total bilirubin  ≤3 mg/dl; and alanine aminotransferase & 78 

aspartate aminotransferase ≤5 times the upper limit of the normal range) and 79 
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adequate renal function (serum creatinine 1.5 times the upper limit of the normal 80 

range). 81 

 All patients had a dynamic three-phase CT scan performed at baseline as 82 

well as an electrocardiogram (ECG), blood pressure measurement, blood samples 83 

including hematological values, liver biochemistry, serum alph-Feto Protein (αFP) 84 

and tissue biopsy. Patients were required to have at least one untreated target lesion 85 

that could be measured in one dimension, according to the modefied Response 86 

Evaluation Criteria in Solid Tumors  (modefied RECIST) [18]. 87 

Patients were excluded if they had other primary malignancies, had any 88 

other concurrent serious medical condition(s), or had undergone systemic chemo-89 

therapy previously. All patients provided informed written consent before 90 

enrollment in the study. The study was approved by Local Ethecal Commitee. 91 

2. 2 Treatment: 92 

    An initial dose of 400 mg Sorafenib was administered twice daily. The 93 

dose was reduced to 400 mg/day (200 mg twice daily) if there were drug-related 94 

grade 3/4 toxicities until recovery from the adverse effects. If symptoms did not 95 

improve although the dose reduction was continued, Sorafenib was discontinued 96 

until the patient recovered from the adverse event. Treatment continued until 97 

disease progression or intolerable toxicities appeared, or until a patient refused 98 

further treatment or death. 99 
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2. 3 Assessment: 100 

   Dynamic spiral computed tomography (CT) or contrast-enhanced dynamic 101 

magnetic resonance imaging (MRI) and determination of AFP level were 102 

performed at baseline. The response to treatment was evaluated every 2 months by 103 

means of a CT or earlier with clinical signs of progression. Tumor response was 104 

assessed until disease progression. The tumor response was evaluated according to 105 

the modified RECIST [18]. Patients who died before their first radiographic 106 

evaluation were assessed as having progressive disease. Patients with a serum αFP 107 

of ≥200 ng/L at baseline and with a decline in αFP of ≥20% after 4 weeks of 108 

Sorafenib therapy were classified as αFP responders. Toxicity was assessed based 109 

on information noted in the medical records and graded according to NCI-CTCAE 110 

v3.0 [19]. 111 

2. 4 Treatment outcome and statistical analysis: 112 

  The primary study objective was to assess OAS. Secondary objectives were to 113 

evaluate overall response rate, progression-free survival (PFS), and toxicity. OAS 114 

was defined as the time interval between the initiation of Sorafenib and death. PFS 115 

was defined as the time interval from the first cycle of Sorafenib to the date when 116 

disease progression or any cause of death was first observed. Survival curves were 117 

calculated by the Kaplan-Meier method and compared with the log-rank test. A 118 
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Cox-regression hazard model was used for multivariate Cox proportional analysis. 119 

Qualitative variables were expressed as number and percentage. Quantitative 120 

variables were expressed as mean ± standard deviation. P = .05 was considered 121 

statistically significant. All statistical analyses were performed using the SPSS 122 

software package version 17.0 (SPSS Inc., Chicago, IL, USA). 123 

3. RESULTS 124 

3. 1 Patients: 125 

The study involved 20 patients with advanced HCC (14 males and 6 126 

females) with age ranged from 45 to 70 years (mean of age; 58.30 years). The most 127 

common underlying cause of liver disease was NAD; No Abnormality Detected 128 

(55 %) while hepatitis C virus (40.0 %). The ECOG performance status score was 129 

2 (65 %) and 3 (35 %). Patients with Child-Pugh class B represent 60%. Portal 130 

vein invasion occurred in 20 % of cases.  Eleven patients (55.0 %) showed extra 131 

hepatic involvement (i.e., nodal invasion and/or distant metastases; 40.0 % and 132 

30.0 %, respectively) (Table 1). 133 

Table 1: Baseline Characteristics of the patients (n = 20).  134 
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Characters Value 

Age (years): 

     Mean ± SD (Minimum.- Maximum) 

 

58.3 ± 7.76 (45-70) 

Gender:     Male  

                  Female  

14 (70.0)  

6 (30.0) 

Cause of disease:    HCV only 

                                HBV only 

                               NAD 

8 (40.0) 

1 (5.0) 

11 (55.0) 

ECOG performance status:       2 

                                                  3 

13(65.0) 

7 (35.0) 

Child-Pugh class:      A 

                                  B 

8 (40.0) 

12 (60.0) 

Portal vein invasion:      -ve 

                                       +ve 

16 (80.0) 

4 (20.0) 

Extra hepatic distant spread:      No 

                                                   Yes 

6 (30.0) 

14 (70.0) 

LN metastases:      No 

                              Yes 

12 (60.0) 

8 (40.0) 

 135 

Data (other than age) are presented as number (%). HBV, hepatitis B virus; HCV, hepatitis C virus; 136 

NAD; No Abnormality Detected, ECOG, Eastern Cooperative Oncology Group; LN, lymph node. 137 

 138 
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3. 2 Efficacy and Survival: 139 

Median duration of Sorafenib therapy was 12 months in both Child A and 140 

Child B patients. Five patients (25 %) died at their last follow-up from hepatic 141 

failure, hepato-renal syndrome and pneumonia (15 %, 5 % & 5 %, respectively). 142 

The median OAS was 12 months (Fig. 1). The median PFS was 0 month. Five 143 

patients (25.0%) had a partial response (PR) and eight patients (40.0%) had stable 144 

disease, making the disease control rate (DCR) (65%)  (Table 2). 145 

Table 2: Summary of efficacy values. 146 

Value Characters 

12.0 (7.00-   12.00) OAS (months)       

0.0 (0.00-12.00) Tumor progression (months) 

 

0  (0.00) 

5 (25.00) 

8  (40.00) 

7 (35.00) 

Tumor response: 

      Complete response 

      Partial response 

      Stable disease 

      Disease progression 

13 (65.00) Disease-control rate * 

Data are presented as median (95% confidence interval) or number (%). OAS; Overall Survival. 147 

* :The proportion of patients who had a best response rating of a complete response, partial 148 

response or stable disease that was maintained ≥4 weeks from the first manifestation of that 149 

rating. 150 
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 151 

 152 

By univariate and multivariate analysis, the median OAS was better in 153 

Child-Pugh A (p = .04) and with tumor response (PR and SD; p = .003). The 154 

median OAS of patients with PS 2 was better than PS 3 (p = .01) (Table 3). 155 

 156 

 157 

 158 

 159 
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Table 3: Univariate analyses for overall survival. 160 

 

Variables 

 

Number 

(n-20) 

Median Survival 

(month) 

 

P value 

Age      < 63 

             ≥ 63 

14 

6 

12.0 

11.5 

 

.07 

Cause of disease: 

      HCV only 

      HBV only 

      NAD 

 

8 

1 

11 

 

12.0 

12.0 

12.0 

 

.20 

ECOG performance status: 

      2 

      3 

 

13 

7 

 

12.0 

11.0 

 

 

.01* 

Child-Pugh class:      A 

                                  B 

8 

12 

12.0 

12.0 

 

.04* 

Diarrhea:      +ve 

                    -ve 

6 

14 

11.5 

12.0 

 

.12 

Skin rash:      +ve 

                     -ve 

13 

7 

12.0 

12.0 

 

.27 

PR or SD      Yes 

                      No 

13 

7 

12.0 

11.0 

 

.003* 

*: Significant 161 

 162 
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3. 3 Toxicity: 163 

The overall incidence of treatment-related adverse events was 75.0%. The 164 

reported adverse events were predominantly grades 1 or 2 in severity and, 165 

dermatological, or gastrointestinal in nature. Four patients (20%) showed several 166 

adverse events together. Skin rash were the most troublesome side effects (13 167 

patients, 65%). Other frequent toxicities were diarrhea (six patients, 30.0%) (Table 168 

4). 169 

Table 4: Incidence of adverse events. 170 

Grade 4 Grade 3 Grade 2 All Grade  Adverse events       

0 2(10.0) 10(50.0) 15(75.0) Overall incidence 

 

0 

 

1(5.0) 

 

9 (45.0) 

 

13(65.0) 

Dermatologic events: 

  Rash or Desquamation  

 

0 

 

1(5.0) 

 

4(20.0) 

 

6 (30.0 ) 

Gastrointestinal events: 

       Diarrhea 

Data are presented as number (%).   171 

 172 

The percentage of, diarrhea, skin rash or desquamation of Child B patients 173 

were higher than Child A. The OAS of patients with skin rash and diarrhea showed 174 

no better survival (p = .27 & p = .12, respectively). Four patients (20%) required a 175 

dose reduction of Sorafinib due to severe diarrhea and five patients (25%) from 176 

UNDER PEER REVIEW



skin rash. Besides adverse events, seven patients (35%) stopped the Sorafenib by 177 

disease progression. 178 

 179 

4. DISCUSSION 180 

The present study aimed to analyze the effect of Sorafenib monotherapy in 181 

patients with advanced HCC. Although Sorafenib has been recommended for 182 

patients with HCC, the clinical data of Sorafenib in those patients was rare. In this 183 

study, 25% of patients showed PR and 40% of patients showed SD (DCR 65%). 184 

The median OS duration was 12 months which was better than the SHARP trial 185 

(10.7 months) in the Sorafenib group, and the median PFS was 0 month and 186 

responsive patients showed a significant prolongation in OAS compared with that 187 

in nonresponsive patients.  188 

SD population in this study was (40%) lower than SHARP trial (SD, 71%) 189 

and Asia-Pacific population study (SD, 54%). This difference may be due to 190 

different methods of evaluation (modified RECIST vs. RECIST). Also, the 191 

percentage of patients with Child-Pugh A in this study was 40%, lower than 192 

SHARP trial (95%) and Asia-Pacific population study (97.3%). However, DCR in 193 

our study was better (65%) than SHARP trial and Asia-Pacific population study 194 

(DCR 43% and 35.3% respectively). The low SD may reflect the abysmal 195 

prognosis of patients in this study rather than lack of effect of the Sorafenib. 196 
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SHARP trial showed a significant effect with a DCR of 43% in the Sorafenib 197 

group compared with 32% in its placebo group.  198 

The benefit of Sorafenib was also consistent among all prespecified 199 

stratification groups, including patients with the worst prognosis, such as those 200 

with an ECOG performance status of 2 or 3 or extra-hepatic spread .In this study, 201 

we also analyzed prognostic factors impacting survival. Child-Pugh A and tumor 202 

response (PR or SD) were favorable parameters relative to PFS and OS. These 203 

findings are similar to those in other reports [20-22]. The adverse events in this 204 

study were similar to those in previous clinical trials, [2, 23] with dermatological 205 

and gastrointestinal symptoms being common adverse events. Four patients 206 

required a dose reduction because of diarrhea, and it was the most frequent adverse 207 

event leading to Sorafenib discontinuation. From the clinical results of advanced 208 

HCC treated with Sorafenib, we can get three important points; first is the 209 

chemosensitivity of Sorafenib, second is the resistance, and the final point is 210 

individualized therapy. HCC is a complex and heterogeneous disease at the 211 

molecular level and different pathways can be aberrantly activated in distinct 212 

patient subgroups. With such heterogeneity of pathway activation, an 213 

individualized approach based on detecting predictive markers for sensitivity and 214 

resistance will improve treatment efficacy. Zhang et al. [24] reported that 215 
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phosphorylated extracellular signal-regulated kinase could be a useful biomarker 216 

predicting sensitivity to Sorafenib in HCC tumor cells in an in vitro study.  217 

However, there are no clear predictive factors, and limited data are available 218 

on resistance. Hoshida et al. [25] suggested that a new class of genomic 219 

information, micro-RNA dysregulation and epigenetic alterations, will provide 220 

insight for more precise understanding of HCC mechanism and expand the 221 

opportunity of biomarker/therapeutic target discovery. Further study to investigate 222 

predictive factors and resistance to Sorafenib for personalized therapy is 223 

recommended. This study has several limitations, including the small number of 224 

patients and a single arm study without a control group. Most patients had 225 

advanced HCC and/or extra hepatic metastases, so they could not maintain long-226 

term Sorafenib treatment. Therefore, a pre-protocol evaluation in an adequate 227 

number of assessable patients could not be achieved and treatment duration was 228 

too short to assess the efficacy of Sorafenib. Further study with a large number of 229 

patients treated with long duration will be necessary to assess the efficacy. 230 

In conclusion, Sorafenib is effective for the treatment of advanced 231 

hepatocellular carcinoma in our study, and is well tolerated. Taken together with 232 

the data from the SHARP trial and the Asia-Pacific region, it seems to be an 233 

appropriate option for the treatment of advanced HCC. The activity of Sorafenib in 234 

advanced disease also opens the doors for studies in patients who will have or have 235 
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already undergone resection, ablation chemoembolization or liver transplantation. 236 

Also, this success encourages us to proceed with other targeted therapies and their 237 

combinations in HCC, as well as to search for new biomarkers predictive of 238 

response. 239 
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