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Abstract

Purpose Advanced hepatocellular carcinoma (HCC) not

eligible for local therapies has limited chances of cure.

Sorafenib is a multikinase inhibitor with proven activity in

advanced HCC. Octreotide is used in this setting with

conflicting results. Treatment with sorafenib and long-

acting octreotide was tested in advanced HCC to evaluate

safety and activity.

Methods Fifty patients with advanced HCC, Child-Pugh

A or B, received sorafenib at a dosage of 800 mg/day for

28 days with a following week of rest and long-acting

octreotide at a dose of 40 mg, administered every 28 days.

Results All patients were assessable for safety and effi-

cacy. Sixteen patients out of 50 (34%) were naı̈ve from

other therapies, while all the others were previously treated

with local and/or systemic treatments. We achieved 5
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partial responses (10%), 33 stable diseases (66%) and 12

progressions of disease (24%). Median time to progression

was 7.0 months (95% CI, 3.0–10.9 months), and median

overall survival was 12 months (95% CI, 6.3–

17.4 months). Treatment was well tolerated. Diarrhoea

(6%) and hypertension (4%) were the most frequent grade

3 toxicities.

Conclusions Our data suggest that the combination

between sorafenib and long-acting octreotide is active and

well tolerated in patients with advanced HCC and could

represent another efficacious chance for the management of

this population.

Keywords Sorafenib � Long-acting octreotide �
Hepatocellular carcinoma

Introduction

HCC is the fifth most common cancer in the world and the

third most common cause of cancer-related death [1].

In order to reduce the morbidity and mortality of HCC,

early diagnosis and the development of novel systemic

therapies for advanced disease, including drugs, gene and

immune therapies as well as primary HCC prevention, are

of paramount importance.

Sorafenib (BAY 43-9006) is an oral multikinase inhib-

itor that is effective as a single-agent therapy in renal cell

carcinoma and was recently approved for treatment of

advanced HCC. Sorafenib is a novel oral bis-aryl urea

compound originally developed as an inhibitor to RAF

kinase for its anti-proliferative property. It also inhibits

receptor tyrosine kinases of multiple pro-angiogenic fac-

tors such as VEGFR-2/3, Flt-3 and PDGFR-beta [2]. So-

rafenib demonstrated a good safety profile and encouraging

antitumour effects when used with other agents in patients

with advanced solid tumours [3].

In SHARP trial, 602 patients with advanced HCC were

randomly assigned to sorafenib at a dose of 400 mg twice

daily or placebo [4]. Median overall survival was

10.7 months in the sorafenib group and 7.9 months in the

placebo group (hazard ratio in the sorafenib group, 0.69;

95% confidence interval, 0.55–0.87; P \ 0.001). In Asia-

Pacific trial, 226 patients were randomized in a 2:1 ratio

between sorafenib and placebo [5]. Median overall survival

was 6.5 months (95% CI, 5.56–7.56) in patients treated

with sorafenib, compared with 4.2 months (3.75–5.46) in

those who received placebo (hazard ratio [HR] 0.68 [95%

CI, 0.50–0.93]; P = 0.014).

However, we are still far from an efficient control of

HCC disease even if these results represent a landmark

therapeutic advance in the treatment of a rather frequent

tumour. The unsuccessful medical treatment of HCC is, at

least in part, based on the complex molecular alterations

present in HCC tissue and on the activation of multiple

signal transduction pathways controlling cell proliferation

and tumour progression [6]. Angiogenesis is one of the

prominent feature of HCC and is also one of the targets of

sorafenib itself. In fact, the latter predominantly targets

VEGF that plays a role from liver regeneration in cirrhosis

to neo-vascularization in HCC typically expressing with

portal and hepatic vein invasion in advanced phases.

However, other growth factors and growth factor receptors

like epidermal growth factor (EGF) and insulin-like growth

factor (IGF) are involved in hepatocarcinogenesis [7].

Based on these considerations, combination between dif-

ferent specific target-based agents is expected to improve

the clinical benefits already obtained with sorafenib alone,

but this is still a highly complex matter. In fact, despite

some combinations being scientifically sound, toxicity

remains as the main practical limitation, and safety data

from phase I/II studies is mandatory prior to launching

phase III initiatives [8]. Therefore, the use of agents

already known to be active in controlling the symptoms

derived from HCC and/or cirrhosis and causing poor side

effects could be useful in combinatory strategies. In this

view, somatostatin and somatostatin analogues reduce the

release of growth factors, such as IGF-1 or EGF, inhibit

angiogenesis and through receptor interaction directly stop

cell growth by inducing apoptosis or regulating cell cycle

[9, 10]. In vivo and in vitro expression of somatostatin

receptors has been reported in HCC and especially the

subtype 2 [11–13]. Octreotide was previously used in HCC

patients with conflicting results [12, 14–20]. We showed, in

a previous study, that combination of octreotide and

radiofrequency ablation produced about 80.0% of disease

control and interesting mean overall survival (31.4 months)

in a series of advanced HCC patients [21].

Based on these premises, a phase II multicenter study

based on the combination between sorafenib and long-

acting octreotide (So.LAR) started in order to assess its

safety and activity in advanced HCC.

Patients and methods

Patient selection

Patients were required to have HCC confirmed by biopsy or

diagnosed by radiological and clinical criteria. These cri-

teria were hypervascular liver masses more than 2 cm and

alpha-fetoprotein more than 400 ng/dl. Other eligibility

criteria were advanced disease not susceptible to local/

surgical treatments, age at least 18 years, Child-Pugh A and

compensated B, adequate haematological (absolute neu-

trophil count C 1.0 9 109/l, platelet count C 60 9 109/l),
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hepatic (total bilirubin B 3 mg/dl, albumin C 2.5 mg/dl)

and renal function (serum creatinine B 2 mg/dl, urinary

protein \ 500 mg/24 h). Patients were required to have at

least one measurable lesion by CT scan or MRI according to

the RECIST criteria, performed within 4 weeks prior to

start of therapy. HBV and HCV infection status at baseline

was collected from medical history or laboratory tests.

Concomitant antiviral systemic therapy was allowed.

Exclusion criteria included an advanced second primary

malignancy, significant medical comorbidities, clinically

significant cardiovascular disease including uncontrolled

hypertension, myocardial infarction and unstable angina,

NYHA grade II or greater congestive heart failure, history

of active bleeding.

The study protocol was approved by Local Ethical

Committee, and every patient gave written informed con-

sent prior to study entry.

Patients underwent basal clinical evaluation, ECG,

blood chemistry, analysis of liver function, alpha-fetopro-

tein assay, whole-body computed tomography, oesopha-

gogastroduodenoscopy, echocardiography and other

examinations if clinically required.

Treatment protocol

Patients received sorafenib 400 mg bid for 28 days with a

following week of rest and long-acting octreotide at a dose

of 40 mg every 28 days. Treatment was continued until

disease progression or unacceptable toxicity. The first

octreotide injection was administered 10 days after so-

rafenib starting. Dose reduction of sorafenib (200 mg bid)

and octreotide (20 mg) was allowed for drug-related tox-

icities (National Cancer Institute Common Toxicity Crite-

ria version 2.0). Dose delays or modifications were

required for drug-related toxicities. For grade � toxicities

related to sorafenib, patients discontinued therapy until

resolved, then restarted at 200 mg bid with dose escalation

if no toxicity occurred again. A modified scale was used for

hand–foot syndrome (HFS), and specific dose modification

was adopted [4].

Response assessment

Response to treatment was assessed by at least two inde-

pendent radiologists using RECIST criteria [22] every

2 months. At baseline, tumour lesions will be categorized

measurable (lesions that can be accurately measured in at

least one dimension [longest diameter to be recorded] as

C20 mm with conventional techniques or as C10 mm with

spiral CT scan) or non-measurable (all other lesions,

including small lesions [longest diameter \20 mm with

conventional techniques or \10 mm with spiral CT scan]

and truly non-measurable lesions). All measurable lesions

up to a maximum of 10 lesions in total should be identified

as target lesions and recorded and measured at baseline.

Taking into account the measurement of the longest

diameter only for all target lesions, complete response was

defined as the disappearance of all target lesions; partial

response as at least a 30% decrease in the sum of the

longest diameter of target lesions, taking as reference the

baseline sum longest diameter; progressive disease as at

least a 20% increase in the sum of the longest diameter of

target lesions, taking as reference the smallest sum longest

diameter recorded since the treatment started or the

appearance of one or more new lesions; stable disease

when neither sufficient shrinkage to qualify for partial

response nor sufficient increase to qualify for progressive

disease, taking as reference the smallest sum longest

diameter since the treatment started. The disease control

rate was defined as the percentage of patients who had a

best response rating of complete response, partial response,

or stable disease (according to RECIST) that was main-

tained for at least 28 days after the first demonstration of

that rating on the basis of independent radiological review.

Study design and statistical analysis

Simon’s [23] optimum two-stage Phase II design was used

in this trial. Assuming the target and lower activity of the

combination to be 20 and 10%, respectively, 21 patients are

required in the first stage of accrual and, if there are more

than one objective response in the first stage, a total of 50

patients will be accrued.

The time to progression (TTP) was calculated as the

period from the date of starting treatment to the first

observation of disease progression within 60 days after the

start of treatment or the most recent tumour assessment.

The overall survival (OS) time was calculated as the period

from the date of starting treatment until death from any

cause or until the date of the last follow-up, at which point

data were censored. TTP and OS were both determined by

Kaplan–Meier product-limit method [24]. SPSS software

(version 13.05, SPSS, Chicago) was used for statistical

analysis. A P value of less than 0.05 was considered to

indicate statistical significance.

Results

Patient characteristics

Fifty patients were enrolled between July 2007 and July

2008. Patients’ characteristics are summarized in Table 1.

Eighty-six per cent of patients were male with a median

age of 67.5. Chronic hepatitis C virus infection was the

predominant cause of liver disease, 34 (68%) patients,
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followed by chronic hepatitis B virus infection and alcohol

consumption. The majority of patients (39 out 50) were

Child A. Twenty-nine patients were classified as C by

BCLC staging classification.

Sixteen patients out of 50 (34%) were naı̈ve from other

therapies, while all the others were previously treated with

local and/or systemic treatments. Specifically, 10 out of 50

patients (20%) were pre-treated with systemic therapies.

Median treatment duration was 5 months (range 1–

14 months). Sixteen out of 50 patients (34%) received

B3 months of treatment.

Clinical activity

We recorded 5 PRs (10%), 33 SDs (66%) and 12 PDs

(24%). Overall disease control rate (CR ? PR ? SD) was

76% (Table 2). Fifty-two per cent (26/50) of patients had a

stable disease for 4 months or longer. A panel of inde-

pendent radiologists examined the radiograms and, most

frequently, lesions appeared unchanged, but tumour

necrosis increased (Fig. 1). Smaller lesions appeared to

change in response to treatment easier than larger tumour

lesions. A patient, who achieved PR, maintained the

response up to 12 months (Fig. 1); among the 36 patients

that obtained a stable disease, fourteen of them maintained

this result for up to 6 months. Interestingly, two out of five

patients with a PR and 27 (75%) out of 36 patients who had

a SD had a HCV chronic infection (Tables 1, 2).

Response and survival did not seem to be directly cor-

related. In fact, three patients with SD and one with PR

died after cirrhosis progression (encephalopathy, variceal

bleeding, ascitis).

Median time to progression (TTP) was 7.0 months (95%

CI, 3.0–10.9 months), and median overall survival was

12.0 months (95% CI, 6.3–17.4 months) (Fig. 2a and b,

respectively).

Previous treatments, basal alpha-fetoprotein levels, one

or multiple liver lesions were not correlated to both OS and

TTP (Fig. 3).

Toxicity

Acute side effects are summarized in Table 3. Treatment

was generally well tolerated. Most common side effects

were diarrhoea (32%) and hand–foot syndrome (10%).

Grade III diarrhoea developed in three patients, hyperten-

sion and hand–foot syndrome in two patients and proctal-

gia in one patient. This effect was not strictly related to

therapy but to a pre-existing condition of portal hyperten-

sion in cirrhotic patients. Most common grade II toxicity

was diarrhoea in about 9.3%. Less frequent effects were

hypertension, bleeding, proctalgia and abdominal pain

(Table 3).

Table 1 Characteristics of the enrolled patients

No. of patients 50

Sex (male/female %) 43 M/7 F, 86%/

14%

Range age (years) 50–82

Median age 67.5

Positive hepatitis status (no/%)

Hepatitis B 11 (22%)

Hepatitis C 34 (68%)

Hepatitis B and C 1 (2%)

PS (ECOG)

0 26

1 20

2 4

No. of liver lesions (no/%)

1 9 (18%)

2 8 (18%)

Multiple 31 (62%)

Extrahepatic disease without liver lesions 2 (4%)

Thrombosis 14 (28%)

Metastatic disease 16 (32%)

Lung 4 (8%)

Lymph nodes 5 (10%)

Bone 4 (8%)

Adrenal gland 2 (4%)

Resected medullary lesion 1 (2%)

Child-Pugh A/B 39/11

BCLC B/C 21/29

Basal alpha-fetoprotein [ VN (no/%) 31 (62%)

Oesophageal varices (no/%) 26 (52%)

Prior treatments (no/%)

Surgical resection 11 (22%)

Liver transplantation 1 (2%)

Chemoembolization 15 (30%)

Radiofrequency ablation and/or percutaneous

ethanol injection

15 (30%)

Systemic therapies 11 (22%)

Table 2 Evaluation of activity of Sorafenib plus Octreotide combi-

nation treatment at 14 months

No. of patients (%)

Complete response –

Partial response 5 (4)

Stable disease 33 (72)

Overall disease control 38 (76)

Progression disease 12 (28)
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Sorafenib dose reduction was required temporarily in 15

out of 50 patients. Octreotide dose reduction (50% dose

reduction) was required in all patients reporting grade 3

diarrhoea and grade 2 recurrent diarrhoea. In details, for

any grade 1 toxicities, no dose modification was adopted.

For grade 2 diarrhoea, sorafenib dose was modified only if

supportive drugs (i.e. loperamide, racecadotril and so on)

were unable to control diarrhoea. For grade 3 diarrhoea,

Fig. 1 Kaplan–Meier estimate of a time to progression and b overall survival of the patients from study entry

Fig. 2 Kaplan–Meier estimate of the overall survival time of the patients stratified for a previous treatment or b serum alpha-fetoprotein levels

or c multiple organs involvement or d portal vein thrombosis. P values were derived from a log-rank test
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sorafenib was stopped until the side effect resolved, then

was restarted at 400 mg for 1 week and at full doses if no

problems. For hand–foot syndrome, dose delays and

modifications were adopted according to Abou-Alfa et al.

[25]. Fatigue was managed with supportive drugs. For

grade 3 hypertension, cardiovascular drugs were used as

Fig. 3 Kaplan–Meier estimate of the time to progression of the patients stratified for a previous treatments or b serum alpha-fetoprotein levels or

c multiple organs involvement or d portal vein thrombosis. P values were derived from a log-rank test

Table 3 Number of adverse

events recorded among the

entire study classified for

toxicity grade according to the

NCI-CTC and number of

patients in which each adverse

event was recorded

Grade 1

(%)

Grade 2

(%)

Grade 3

(%)

Grade 4 No. of

patients (%)

Gastrointestinal symptoms

Diarrhoea 6 20 6 16 (32)

Dermatological symptoms

Dry skin 2 1 (2)

Hand–foot syndrome 4 2 4 5 (10)

Alopecia 2 1 (2)

Constitutional symptoms

Fatigue 2 1 (2)

Hypertension 2 4 4 5 (10)

Voice changes/hoarseness 4 2 (4)

Abdominal pain 2 2 2 (4)

Bleeding 6 3 (6)

Proctalgia 2 2 2 (4)

Arthralgia 2 1 (2)

Hypothyroidism 2 2 2 (4)
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needed. Discontinuation of sorafenib occurred in 13.9% of

patients because of adverse events. However, all patients

recovered full doses after toxicity disappeared. Moreover,

no toxicity-related death was recorded.

Discussion

HCC prognosis is very poor without specific treatments,

and the median survivals for patients with early and

advanced tumours are 6–9 months and 1–2 months,

respectively. Reported median survival for treated patients

with stage B–C by Barcelona Clinic Liver Cancer (BCLC)

classification is 11–20 months. Apart from tumour pro-

gression, functional liver impairment due to cirrhosis sig-

nificantly influences the outcome of the patients. Moreover,

the treatment of liver cancer in an already-damaged normal

cirrhotic tissue increases pharmacological challenges. The

significant risk of toxicity by systemic chemotherapy is not

counteracted by significant response rate; in fact, single

agents like doxorubicin and mytomicin C do not achieve a

response rate higher than 20% and active multidrug regi-

mens may be heavily toxic with reported treatment-related

deaths [26].

The concept of targeted therapies emerged to be a

promising approach for the innovative and effective med-

ical treatment of different cancers, including HCC [1, 2].

In this scenario, the landmark SHARP study established

sorafenib as new standard of treatment for HCC [4].

However, HCC remains a challenging disease and new

agents/regimens have to be assessed to improve the results

obtained with sorafenib alone. On the other hand, octreo-

tide has been already used with contrasting results in the

treatment of HCC. The present study is an attempt to dis-

close if octreotide and sorafenib may represent a valuable

therapeutic option for advanced HCC patients. The sche-

dule of sorafenib used in the present study was similar to

that one of other studies and was chosen to allow a better

patient compliance, considering also the performance of

the patients enclosed in the study [27–29]. Forty milligrams

of octreotide was chosen because we have preliminary

observations that suggest that it is well tolerated by the

patients affected by advanced HCC (unpublished results).

Bevacizumab-based regimens in HCC produce a median

PFS/TTP ranging from 4.1 to 9 months and phase II studies

with epidermal growth factor receptor inhibitors reported a

median PFS/TTP ranging from 1.36 to 4.5 months [30].

Median OS is more than 10 months with regimens based

on erlotinib [31, 32] and sorafenib [4] administered as

single agents. The 10% overall response rate and the 74%

disease control rate reported in the present study appear

encouraging. The median PFS of 7.0 months and the mean

OS of about 12 months reported in the present study with

sorafenib and octreotide combination is favourably com-

parable with the previous cited target-based treatments.

These results appear better than others obtained in previous

trials; the possible explanation is likely due also to the

punctual surveillance for adverse events that guaranteed an

adequate dose density, which is the institution of an out-

patients clinic to monitor any toxicities possibly related to

treatment with weekly appointments.

Moreover, in the present study, 22% of patients were

classified as B by Child, and different from most of the

studies evaluating novel targeted drugs, 23% of patients

were previously treated by medical therapies. In the present

study, portal vein thrombosis was the only factor signifi-

cantly related to poor OS, while neither multiple liver

lesions nor previous treatments had statistically significant

impact on survival. Interestingly, portal vein thrombosis

occurrence was not correlated to TTP, and this finding is in

agreement with the well-known ability of this prognostic

factor to predict the survival but not the response to therapy

[33]. Yau et al. [34] recently treated 51 patients with so-

rafenib. In that study, 4 (8%) patients achieved partial

responses, and 9 (18%) patients had stable disease for at

least 12 weeks. The median OS was 5 months and patients

without extrahepatic spread, particularly without lung

metastasis (P \ 0.01), were more likely to benefit from

sorafenib treatment. Interestingly, in our series, about 30%

of patients had extrahepatic disease spreading.

Treatment was generally well tolerated as we did not

observe any grade IV toxicity or life-threatening gastroin-

testinal haemorrhage. The most common side effect, i.e.

diarrhoea, may be related to both drugs. However, the rate

of less than 7% of grade III diarrhoea was comparable and

lower to that reported by octreotide [18] and sorafenib

alone, respectively [4]. Recently, another trial based on the

combination between erlotinib and bevacizumab has been

reported with 10 out of 40 PRs, a median OS of

15.65 months and a median TTP of 9.0 months. In our

study, the number of PRs was limited and the survival of

the patients was lower. However, it should be underlined

that only 12.5% of patients were Child B, and one patient

was ECOG PS 2 in the study by Thomas et al. On the other

hand, Thomas et al. reported several grade IV toxic effects

and relevant grade III toxicities including hypertension,

diarrhoea and fatigue. The low toxicity observed in our

series could be explained on the basis of the following

considerations: (1) strict surveillance for side effects; (2)

possible palliation by octreotide of the metabolic effects

induced by hepatopathy; and (3) 1-week withdrawal of

sorafenib administration.

In conclusion, sorafenib plus octreotide is a safe and

effective option in advanced HCC patients with compro-

mised metabolic scores and/or low PS. The exact contri-

bution of each drug is difficult to define and may be the aim
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of future randomized studies. The chance to identify and

select patients according to clinical and molecular predic-

tors of sorafenib- and octreotide-mediated clinical benefits

and mechanisms of resistance may probably represent the

direction to improve the obtained results.
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