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ABSTRACT
Aim: Hepatocellular carcinoma (HCC) is the fourth most common type of cancer and the third leading cause of
cancer-related mortality. Sorafenib is an oral multikinase inhibitor that is used for unresectable advanced HCC. It
is only approved systemic therapy for advanced HCC. Methods: A retrospective prospective study conducted in a
multispeciality hospital with 50 patients who received sorafenib. The primary outcome of the study was to find out
the survival rate of patients treated with sorafenib. The secondary outcome of the study was to explore the efficacy
and safety of sorafenib in a progression of HCC. Results: The median overall survival in the Indian population
was found as 114 days (3.8 months) after sorafenib therapy. The efficacy of the drug sorafenib was assessed
by the survival days which were based on the changes in laboratory values such as haematological and clinical
biochemistry. The adverse drug reaction documented in this study was vomiting, abdominal pain; fatigue; anorexia;
hyperbilirubinemia; diarrhoea; hand-foot syndrome; rash; rectal bleeding; insomnia; constipation; thrombocytopenia
and abdominal discomfort. Conclusion: Sorafenib improves the overall survival of the patients with advanced HCC
in Indian population up to 3.8 months. It is a safe and effective treatment for patients with advanced HCC in Indian
population. The survival of patients was found to be depended on the liver function.
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INTRODUCTION
Hepatocellular carcinoma (HCC) is the fourth most common
type of cancer and the third leading cause of cancer-related
mortality.[1] Approximately 4% of new cases diagnosed
worldwide. About 782,000 new cases are diagnosed in
2012. In India, the age-adjusted incidence rate of HCC
for men ranges from 0.7-7.5 and for women 0.2-2.2 per
100,000 of population per year. The male: female ratio for
HCC in India is 4:1. The age-standardized mortality rate
for HCC in India for men is 6.8/100,000 and for women
is 5.1/100,000. The incidence of HCC is increasing in
India. India is one of the developing countries among the
worldwide and the incidence of HCC is being increased in

the current decades.[2] The main cause of HCC is cirrhosis,
hepatitis B virus infection, chronic hepatitis C virus
infection, and alcohol abuse and aflatoxin exposure. Other
risk factors include non-alcoholic steatohepatitis, alcohol
abuse, obesity, fatty liver, hemochromatosis, Wilson’s
disease; type 2 diabetes mellitus, haemophilia alpha 1
antitrypsin deficiency, autoimmune hepatitis, smoking and
tobacco, and diabetes.[3] Advanced HCC is the multinodular/
unresectable HCC, HCC with extrahepatic spread or HCC
with vascular invasion.[4]
The treatment options for HCC include surgical resection,
liver transplantation, transarterial chemoembolization or
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Table 1: Baseline characteristics along with log rank significance
Baseline characters
Patients n (%)
Median overall surveillance
Age
> 63 years
19 (46.3%)
114
< 63 years
22 (53.7%)
108
Gender
Male
33 (80.5%)
117
Female
8 (19.5%)
108
Alcohol
Alcoholic
9 (22%)
125
Non alcoholic
32 (78%)
108
Smoking
Smoker
6 (14.6%)
61
Non smoker
35 (85.4%)
117
Child-Pugh class
B
23 (56.1%)
125
C
18 (43.9%)
66
PVT
Present
19 (46.3%)
117
Absent
22 (53.7%)
108
Reason
Hepatitis
13 (31.7%)
71
Others
28 (68.3%)
121

95% CI

P value

82-67
100-290

0.708

41-116
31-77

0.673

92-59
95-205

0.086

10-467
128-248

0.947

147-362
122-252

0.013

93-267
91-289

0.982

31-111
83-157

0.146

CI: confidence interval; PVT: portal vein thrombosis

Table 2: Adverse drug reaction
Adverse drug reaction
Anorexia
Abdominal pain
Vomiting
Insomnia
Hyperbilurubinimia
Diarrhoea
Thrombocytopenia
Rectal bleding
Fatigue
Hand foot syndrome
Constipation
Rash
Abdominal discomfort
Aniemia
Weight loss
Alopecia
Body pain

Number of patients
10
16
19
3
10
9
2
4
16
6
2
6
1
1
1
1
2

radioembolization, radiofrequency ablation, and sorafenib.[5]
Sorafenib is an oral multikinase inhibitor that is used for
unresectable advanced HCC. It is only approved systemic
therapy for advanced HCC.[6] It affords a modest gain in
survival by delaying the progression of HCC and improves
the survival of the patient up to 3 to 6 months.
Sorafenib inhibits tumour cell proliferation and tumour
angiogenesis and increases the rate of tumour apoptosis.
It is made by inhibiting the tyrosine protein kinases
(vascular endothelial growth factor receptor 1, 2, 3 and
platelet-derived growth factor receptor β). And it also
inhibits some intracellular serine/ threonine kinases Raf
kinases (Raf 1 and more actively C-Raf than B-Raf).[7]
But how long a person will survive after the sorafenib
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therapy in the Indian population has not been established.
Since sorafenib is a costlier therapy, whether the
treatment with sorafenib therapy is safe and effective
among the Indian population with advanced HCC has not
been demonstrated.

METHODS
Patients
This retrospective-prospective observational study was
conducted in the Department of Gastroenterology at the
multispecialty teaching hospital of P.S.G Medical Science
and Research Institute, Coimbatore. Fifty patients who had
received sorafenib from January 2009 to December 2014
were collected from the hospital database.
Patient selection was based on patients treated with
sorafenib; patients with advanced HCC; and the patient with
cirrhosis, hepatitis B and C, steatohepatitis and alcoholic liver
disease. Demographic details, disease condition, treatments
and adverse drug reaction (ADR) were collected from the
hospital database and the Medical Record Department.
Survival rate was collected by the phone call. The laboratory
investigations such as hematology, serology, microbiology,
radiology, computed tomography scan, ultrasound-guided,
cytology, urology, biochemistry details of the patients were
gathered. Out of 50 patients, 41 patients were recruited for
the study.

Treatment
Usually, sorafenib was given as 400 mg bid.[8] In our patient
population mainly three types of dosing regimen were used.
They are 400 mg bd, 600 mg daily, and 200 mg bid with
good compliance. Dose reduction and treatment regimen
were based on the recommendations.
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Figure 1: Kaplan-Meier curve. (a) Curve for reasons (1: hepatits; 2: others); (b) curve for Child-Pugh class (1: class B; 2: class C); (c) curve for alcohol (1: alcoholic; 2:
non alcoholic); (d) curve for PVT (1: present; 2: absent); (e) curve for smoking (1: smokers; 2: non smokers); (f) curve for age (1: > 63 years; 2: < 63 years); (g)
curve for gender (1: female; 2: male). PVT: portal vein thrombosis

At the end of the study, 7 patients were alive and 34 patients
died. The survival days were calculated till April 2015.

Efficacy
The efficacy of the drug was based on the changes
in laboratory investigations such as haematological
parameters like haemoglobin, platelets, white blood
cell (WBC) level as after the therapy and liver function
parameters like serum bilirubin, aspartate transaminase
(AST), alanine transaminase (ALT), alkaline phosphatase
(ALP) and serum albumin levels which was monitored
after the therapy. Adverse drug reactions were collected
from the case files.
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Statistical analysis
The primary outcome was the overall mean survival
which was calculated for all the patients using KaplanMeier method.[9] All the statistical analysis was done in
SPSS software version 16.00. The log-rank analysis was
used to determine the significance at the confidence
interval was 95%.

RESULTS
Patient’s characteristics
A total of 50 patients were found to be treated with sorafenib
in our hospital between January 2009 and December 2014.
In that, 1 was found to be taken up renal cell carcinoma,
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so he/she was excluded from the study, we were unable to
contact either 8 since no contact details were available, the
rest of 41 patients were included in the study. They were
followed up for about 4 months that is January 2015 to April
2015. Median overall survival was 3.8 months, ranging from
12 to 885 days. The baseline characteristics and median
overall surveillance are listed in Table 1.
For some patients physicians done ablative therapies like
transarterial chemoembolization (TACE) and radiofrequency
ablation (RFA) were done, the details regarding that were
like as follows, for around 3 patients RFA was done, around
4 were undergone for TACE, for around 2 patients were
done with both TACE and RFA. For the rest of their details
was not available. Usually, sorafenib was given as 400 mg
bid. In our patient population mainly 3 types of dosing
regimen were used. They are 400 mg bd, 600 mg daily, and
200 mg bid. They were given to the patients in the following
manner 30 (73.17%), 1 (2.44%), and 10 (24.39%) respectively.
Among this population due to the ADR, dose reduction was
done in 3 patients from 400 mg bid to 200 mg bd, and 2
was ceased and continued. Apart from this, all the patients
showed good compliance with the therapy.

Treatment outcome

The overall survival in our population was estimated
using the Kaplan-Meier method using statistical software
SPSS 16.0 for Windows. The overall survival was found as
114 days. The Kaplan-Meier curve for each criterion was
illustrated in Figure 1.
The efficacy of the drug sorafenib was assessed by the
changes in laboratory values such as haematological and
clinical biochemistry. The haemoglobin level was found to
be increased in 34 (82.9%) patients and no changes were
observed in 7 (17.1%) patients. The platelet count was found
to be raised in 30 (73.2%) patients and no observed changes
were found in 11 (26.8%) patients. The WBC count was found
to be decreased in 30 (73.2%) and no observed change was
found in 11 (26.8%) patients. While looking to clinical liver
parameters the bilirubin level was reduced for 19 (46.3%)
patients and increased in 22 (53.7%) patients. That may be
due to adverse reaction to the drug (hyperbilirubinemia).
The albumin level was found to be increased in 26 (63.4%)
patients and no observed changes were found in 15 (36.6%).
The AST level was found to be decreased in 32 (78%) patients
and no observed changes were found in 9 (22%) patients.
The ALP level was found to be decreased in 32 (78%) patients
and no observed changes were found in 9 (22%) patients.
The ALT level was found to be reduced in 33 (80.5%) patients
and no observed changes were found in 8 (19.5%) patients.
Therefore the efficacy of the drug sorafenib has been proved
from the favourable changes in the laboratory values of the
patients. ADRs found was illustrated in Table 2.

DISCUSSION
In Indian population, therapy with sorafenib was indicated
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in patients with HCC of Barcelona Clinic Liver Cancer (BCLC)
stage C. The combination of sorafenib with transplantation
or resection, either sequential or concomitant, cannot be
recommended outside clinical trials; however, sorafenib
can be given for residual/recurrent disease after surgery/
transplant/TACE/RFA.[2]
Køstner et al.[10] conducted a retrospective study with
76 patients in 2011 in Denmark found that patients in
performance status 0-1 had a median overall survival of
6.2 months compared to 1.8 months in patients with
poorer performance status. Child-Pugh A patients had
median overall survival of 6.6 months versus 3.6 months
among patients with Child-Pugh B or C.
In this study, we found that the efficacy was depending
upon the survival rate which has depended on upon the
liver functions which can be determined through liver
function test and haematological parameters.
Ji et al.[11] conducted an open-label randomized study
with 189 patients with advanced HCC Child-Pugh B or
C HCC patients into 2 groups, one with sorafenib and
other with best supportive care. Median overall survival
was 4 months and 3.5 months in the sorafenib group and
best supportive care group respectively. In the sorafenib
group, the median performance status and overall
survival were significantly longer in patients with BCLC
stage B and Child-Pugh class B liver function.
In this study, Child-Pugh B has more median overall
survival when compared to Child-Pugh C, 125 days and 66
days respectively. The overall median survival was shown
to be similar to the above study that was 3.8 months.
Llovet et al.[12] conducted randomized double-blind
placebo-controlled phase 3 trial at 121 centres in 21
countries in Europe, North America, South America,
and Australia in 602 patients. The study shows that the
median overall survival was 10.7 months in sorafenib
group and 7.9 months in the placebo group. The median
time to radiological progression was 5.5 months in
sorafenib group and 2.8 months in the placebo group.
In this study about 8 patients had good survival (558 days
to 885 days, in which sorafenib was highly effective.
Køstner et al.[10] conducted a retrospective study in 2011 in
Denmark with 76 patients in that they found that fatigue
(68%) was the main ADR followed by anorexia (47%);
diarrhoea (42%); rash (33%); nausea (32%); and hand-foot
syndrome (28%). Sorafenib is generally tolerable also in more
compromised patients as the number and grade of adverse
events did not differ significantly between the patients with
good versus poor performance status and liver function.
In this study, main ADRs were fatigue, anorexia, diarrhoea,
rash, nausea, hand-foot syndrome. Dose reduction was made
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to 2 patients in order to overcome the ADR. One patient
ceased and continued therapy. Further recommendations
were made to overcome the ADR but we have not included
that recommendation in our study.
Llovet et al.[12] conducted the sorafenib Hepatocellular
Carcinoma Assessment Randomized Protocol study
shows that the adverse event is more common in
sorafenib group compared to the placebo group, were
diarrhoea (n = 39), fatigue (n = 22), hand-foot syndrome
(HFS) (n = 21). Sorafenib associated adverse event led
to dose reductions and interruptions in a subgroup of
patients. The study enrolled 602 patients; this was phase
3 double blind placebo controlled trial.
Expect from the usual adverse drug reactions sorafenib was
found as a good choice for treating patients with advanced
HCC.
Limitations, all the data were collected retrospectively
except survival rate, no computed tomography scan details
available so that it was unable to assess the tumour size,
less population was involved there were only 41 samples
were available, no proper contact details of the patients
were available because of that some patients survival days
were excluded, lack of follow-up of some patients after
treatment.
In conclusion, sorafenib improves the overall survival of
the patients with advanced HCC in Indian population.
The median overall survival was found to be 114 days
(3.8 months). It is a safe and effective treatment for
patients with advanced HCC in Indian population. The
survival of patients was found to depend on the liver
function. The adverse effect was found to be almost same
as other countries apart from that we found insomnia
in our population. The adverse effects include fatigue,
diarrhoea, HFS, hyperbilirubinemia, nausea and vomiting.
Finally, we conclude that sorafenib is best oral systemic
therapy for advanced HCC in Indian population.
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