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ABSTRACT
OBJECTIVE: Hepatocellular carcinoma is the fifth most common cancer worldwide and is a direct consequence of chronic liver disease,
most commonly viral hepatitis, and cirrhosis. Current therapies for localized disease include surgical resection, locoregional radiologic
interventions such as radiofrequency ablation, transarterial chemoembolization, and in select patients, liver transplantation. Historically,
systemic chemotherapy has been disappointing and is rarely offered. Sorafenib is a new oral multikinase inhibitor that in the most recent
pivotal clinical trial has demonstrated a survival benefit of almost 3 months over placebo. Sorafenib is now covered by the province via
the British Columbia Cancer Agency, and this study aims to assess the preliminary BC experience with this drug.
METHODS: A review was conducted of all patients referred to the British Columbia Cancer Agency with a diagnosis of hepatocellular
carcinoma, and we performed a retrospective chart review on 30 patients who had received sorafenib.
RESULTS: Overall median survival was 7 months, similar to the placebo arm of the pivotal trial. Discontinuation of medication because
of intolerability and disease progression occurred in 23 patients, and only 30% took 80% of the optimal dose for a median of 2.8 months.
Compared to the Sorafenib Hepatocellular Carcinoma Assessment Randomized Protocol (SHARP) trial, the BC group consisted of more
patients from an Asian descent and more patients with advanced liver disease.
CONCLUSION: These results underscore the significant differences between the perfect conditions of a clinical trial, compared to the
“real world” of clinical medicine. Future follow-up review of the BC sorafenib experience is warranted.
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INTRODUCTION

H

epatocellular carcinoma (HCC) accounts for over 90%
RI SULPDU\ OLYHU FDQFHUV DQG LV WKH ¿IWK PRVW FRPPRQ
cancer worldwide as well as the third highest cause of
cancer-related death.1 HCC largely arises from a background of
cirrhosis and chronic liver disease, usually due to hepatitis B
virus (HBV), hepatitis C virus (HCV), as well as alcoholic liver
disease or nonalcoholic steatohepatitis. It is less commonly due
WRĮDQWLWU\SVLQGH¿FLHQF\DXWRLPPXQHKHSDWLWLVRUKHUHGLWDU\
hemochromatosis.1 While surgical therapies, such as resection
and liver transplantation, or locoregional procedures, such as
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radiofrequency ablation, are potentially curable, only 30–40%
of HCC in North America are discovered at an early stage.2
However, even after the careful selection of patients undergoing
resection, Llovet et al.3 found that 1-, 3- and 5-year probability of
recurrence were 19%, 54% and 70%, respectively. HCC that is
not diagnosed until it has reached an advanced symptomatic stage
or has progressed despite locoregional procedures is associated
with a 5-year survival of less than 10%.4 One reason for this
dismal prognosis is the limited availability of effective systemic
chemotherapeutic agents.
The University of British Columbia, with its main teaching
hospitals within the city of Vancouver, is in a unique position to
undertake clinical research in the area of HCC. Chronic HCV is
a strong contributor to HCC – while the prevalence of HCV in
Canada is 0.8%, the prevalence of HCV in British Columbia is
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of sorafenib use at the BCCA. The purpose of this study was to
approximately 1.5%.5 Spinelli et al.5 contributed this difference
FRPSDUHSUHOLPLQDU\UHVXOWVRQVXUYLYDOEHQH¿WDW%&&$WRWKDW
to high rates of intravenous drug use in BC. Concurrently, BC has
observed in the pivotal SHARP clinical trial.
the greatest proportion of visible minorities in Canada (21.6%),
the majority of whom are from Asia.6 In China and Taiwan, 13%
and 15% of the respective populations are chronic carriers of
METHODS
HBV, and immigration from highly endemic HBV areas results in
A review was conducted in 2009 of all patients referred to the
increased rates of HCC in BC, especially because HBV contributes
BCCA with a diagnosis of hepatocellular carcinoma. Those
6
to approximately 75% of HCC cases worldwide.
who received treatment with sorafenib were selected for review.
Sorafenib is a new oral multikinase inhibitor – studies
Retrospective chart review was performed, and data was collected
suggest its anticancer activity is related indirectly to decreased
with respect to patient demographics and risk factors, laboratory
tumor angiogenesis by blocking the vascular endothelial growth
values, tumor characteristics pre- and post-treatment, treatment
factor receptor (VEGFR) and platelet-derived growth factor
regimen and response, and survival outcome. One cycle of
7,8
receptor (PDGFR). It is related
sorafenib consists of 4 weeks.
directly to the inhibition of tumor
The
recommended
dosing
cell proliferation by blocking
regimen
for
sorafenib
is
400
mg
6RUDIHQLEUHSUHVHQWVWKH¿UVW
Raf-1 kinase, an essential
twice
a
day,
but
dosing
interval
step in the RAF/mitogenanticancer drug in 30 years to can be reduced in response to side
activation
protein
(MAP)/
VKRZDVWDWLVWLFDOO\VLJQL¿FDQWDQG
effects. Patients were regularly
extracellular signal-regulated
FOLQLFDOO\PHDQLQJIXOVXUYLYDOEHQH¿W seen by physicians at BCCA.
kinase (ERK) (RAF/MAP/
Overall survival was determined
7, 8
ERK) pathway. Treatment for
in advanced HCC.
from the start of treatment to the
advanced HCC with sorafenib
date of death by Kaplan-Meier
(Nexavar, Bayer HealthCare
analysis.
All
analyses
were
conducted
with a computer software
Pharmaceuticals – Onyx Pharmaceuticals) was recently studied
package
(SPSS,
SPSS
Inc,
Chicago
IL).
This study was approved
by investigators in the Sorafenib Hepatocellular Carcinoma
by
the
University
of
British
Columbia
Clinical
Research Ethics
Assessment Randomized Protocol (SHARP) trial, a randomized
Board.
2
double-blind, placebo-controlled trial. In this trial, over 600
patients, primarily from western countries, with advanced
RESULTS
unresectable HCC and Child-Pugh A hepatic reserve9 (see Table
2
1), were randomized to receive sorafenib or placebo. Sorafenib
Patients
was associated with an almost 3 month improvement in survival
Thirty patients were included in the BCCA study. Demographics
(median 10.7 vs 7.9 months).2 After a number of previous negative
and baseline laboratory values are summarized alongside patient
WULDOV RI FKHPRWKHUDS\ LQ +&& VRUDIHQLE UHSUHVHQWV WKH ¿UVW
information from the SHARP study in Table 2.2 The average age
DQWLFDQFHUGUXJLQ\HDUVWRVKRZDVWDWLVWLFDOO\VLJQL¿FDQWDQG
of patients, gender ratio, baseline laboratory values and treatments
FOLQLFDOO\PHDQLQJIXOVXUYLYDOEHQH¿WLQDGYDQFHG+&&2
used before sorafenib in the BCCA study was comparable to the

“

Table 1. Child-Pugh Classification Table.9
Points assigned
Parameter

1

2

3

Absent

Slight

Moderate

Bilirubin

ȝPRO/

ȝPRO/

!ȝPRO/

Albumin

Ascites

> 35 g/L

28 - 35 g/L

< 28 g/L

INR

< 1.7

1.7 - 2.3

> 2.3

Encephalopathy

None

Grade 1 - 2

Grade 3 - 4

A total score of 5 - 6 is considered grade A (well-compensated
GLVHDVH LVJUDGH% VLJQL¿FDQWIXQFWLRQDOFRPSURPLVH DQG
10 - 15 is grade C (decompensated disease).
%DVHGXSRQWKHVH¿QGLQJVVRUDIHQLEEHFDPHDYDLODEOHIRU
use in British Columbia in 2008 for patients with advanced HCC
DQG &KLOG3XJK$ VWDWXV ,W LV QRWHZRUWK\ WKDW %& ZDV WKH ¿UVW
province in Canada to provide drug coverage for sorafenib via
the British Columbia Cancer Agency (BCCA) drug formulary. To
date, over 30 patients with advanced HCC have been treated with
sorafenib by the BCCA. This study describes the local experience

SHARP study.2 Ethnicity was documented in the BCCA study;
77% of patients were non-Asian, and 23% were Asian. In contrast,
the SHARP study recorded the patient’s region of origin (Table 2),
and included patients from Europe and Australasia (88%), North
America (9%), and Central and South America (3%). The BCCA
cohort had more patients with a combination of risk factors
(alcohol use with chronic hepatitis B infection, for example)
than the SHARP study. Although not all patients had enough data
to calculate the Child-Pugh class (measure of severity of endstage liver disease), 16% of the total number of patients were
considered class B, more than the 5% contained in the SHARP
study.2 Similarly, 63% of the BCCA study had extrahepatic spread
of HCC compared to 53% in the SHARP study.2
Survival and treatment compliance
Overall median survival was calculated to be 212 days or 7.0
PRQWKV ¿JXUH   ,Q WKH 6+$53 VWXG\ SDWLHQWV UHFHLYLQJ
sorafenib and placebo had an overall median survival of 10.7
 FRQ¿GHQFH LQWHUYDO    PRQWKV  DQG  PRQWKV
FRQ¿GHQFHLQWHUYDOPRQWKV UHVSHFWLYHO\
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Table 2. Patient demographics and baseline values from BCCA study and
SHARP trial.2
BCCA patients
(n = 30)

SHARP (2):
sorafenib arm
(n=299)

SHARP (2):
placebo arm
(n=303)

Age - yr ± standard deviation

61.6±12.1

64.9±11.2

66.3±10.2

Male

26 (87%)

260 (87%)

264 (87%)

Non-Asian

23 (77)

Not stated

Not stated

Asian

7 (23)

Not stated

Not stated

30 (100)

27 (9)

29 (10)

263 (88)

263 (87)

9 (3)

11 (4)

Ethnicity

Region - no. patients (%)
North America
Europe and Australasia
Central and South America
Risk factors - no. (%)
Hepatitis B only

3 (17)

56 (19)

55 (18)

Hepatitis C only

1 (6)

87 (29)

82 (27)

Alcohol only

8 (44)

79 (26)

80 (26)

Alcohol + B

3 (17)

28 (9)

29 (10)

Alcohol + C

2 (11)

49 (16)

56 (19)

Other

1 (6)

Unknown

12

Child-Pugh class - no. (%)
A

16 (84)

284 (95)

297 (98)

B

3 (16)

14 (5)

6 (2)

19 (63)

159 (53)

150 (50)

Serum albumin (g/L)
(median range)

40 (29 - 44)
(n=19)

39
(27 - 53)

40
(25 - 51)

Bilirubin (µmol/L)
(median range)

10 (4 - 64)
(n=27)

12.0
(1.7 - 280)

12.0
(3.4 - 104)

84
(1.4 - 2.4x105)
(n=29)

44.3
(0 - 208x104)

99.0
(0 - 5x105)

19 (33)

57 (19)

62 (20)

Unknown
Extrahepatic spread - no. (%)

Previous therapy* - no. (%)
Surgical resection
Ablation

2 (7)

17 (6)

12 (4)

Chemoembolization

2 (7)

86 (29)

90 (30)

Radiotherapy

0 (0)

13 (4)

15 (5)

*some patients received more than one type of therapy. In the SHARP study2 there
ZDVQRVLJQL¿FDQWGLIIHUHQFH

At the time of analysis, 23 patients had discontinued
treatment. Disease progression was the most common reason
for discontinuation (15 patients) followed by adverse events (7
SDWLHQWV  ZKLFK DUH VLPLODU ¿QGLQJV WR WKH 6+$53 VWXG\2 The
patients in the BCCA study had a median duration of treatment of
2.8 months, with 30% of patients receiving more than 80% of the
planned daily dose. This was less than the treatment compliance
achieved in the SHARP study, where the median duration of

20

treatment was 5.3 and 4.3 months in the sorafenib and placebo
arm respectively.2 Additionally, 76% of patients in the treatment
arm, and 94% of patients in the placebo arm received greater than
80% of the planned daily dose in the SHARP trial.2

DISCUSSION

11

Biochemical analysis

Alpha-fetoprotein (ng/mL)
(median range)

Figure 1. Kaplan-Meier Analysis of overall survival. Among 30 patients receiving
sorafenib treatment for advanced hepatocellular carcinoma at the BCCA, the
overall median survival was 7.0 months.

Often times, the experience in the clinical trial setting may not be
entirely generalizable to the ‘real-world’ experience due primarily
to patient selection, eligibility and treatment compliance. In this
study, the early experience and outcome of sorafenib treatment
in BC patients with advanced HCC was compared to a phase III,
multicenter, double-blind, placebo-controlled trial to investigate
its effectiveness in a local setting. Based upon our review, the two
populations are similar in many regards, such as age, gender and
EDVHOLQHODERUDWRU\VWXGLHV$QLQKHUHQWGLI¿FXOW\ZLWKHQGVWDJH
OLYHU GLVHDVH UHVHDUFK LV PHDVXULQJ WKH HI¿FDF\ RI WUHDWPHQW RQ
the background of high mortality, due to liver failure or portal
hypertension.10,11 Many studies, including the SHARP trial,
choose to exclude cirrhotic patients beyond the Child-Pugh class
A category to minimize this confounding variable. Of note, the
BCCA study has a greater proportion of patients with ChildPugh class B status, which may have impacted the assessment of
VRUDIHQLEEHQH¿WDQGLWVWROHUDELOLW\RUFRPSOLDQFH
Child-Pugh class was unavailable for 11 patients in the
BCCA study. This was a limitation of the retrospective nature
of the study but highlights the importance of future accurate
determination and documentation of relevant data prior to the
initiation of sorafenib therapy for HCC.
The observed overall survival in the BCCA-treated cohort
ZDVPRQWKV7KLVIDOOVZLWKLQWKHFRQ¿GHQFHLQWHUYDORI
WKH 6+$53 WULDO¶V SODFHER DUP VSHFL¿FDOO\    PRQWKV2
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While a direct comparison is not possible, factors to consider for
this difference include a smaller sample size, a higher proportion
of Child-Pugh Class B patients, a greater proportion of patients
with extrahepatic spread, differences in patient ethnicity, and
differences in treatment compliance as clinical trial patients are
typically followed by dedicated clinical trial nurses who monitor
compliance via pill counts and patient diaries.
'HVSLWHWKHPDMRULW\RI+&&DULVLQJIURPWKH$VLD3DFL¿F
region,6 the SHARP trial selected patients largely from European
sites, and some proponents have suggested that generalization of
the success of sorafenib outside of this population is uncertain.12,14
Taking 226 patients from China, Taiwan and South Korea, Cheng
et al. was able to repeat the success of the SHARP trial in a similar
phase III, randomized, double-blind placebo-controlled trial in
ZKDWLVVRPHWLPHVFDOOHGWKH³$VLD3DFL¿F7ULDO´12 They measured
DVWDWLVWLFDOO\VLJQL¿FDQWGLIIHUHQFHLQRYHUDOOPHGLDQVXUYLYDORI
PRQWKV FRQ¿GHQFHLQWHUYDOPRQWKV DQG
PRQWKV  FRQ¿GHQFH LQWHUYDO    PRQWKV  IRU WKRVH
receiving sorafenib and placebo respectively.12 Interestingly, the
overall median survival is comparatively less than the SHARP
WULDO :KLOH ERWK WULDOV VKRZ VLPLODU UHODWLYH EHQH¿W ZLWK WKH
addition of sorafenib as systemic chemotherapy for HCC, it is
speculated that the overall prognosis for advanced HCC patients
of Asian descent, particularly with underlying Hepatitis B disease,
is more adverse than their western counterparts. As almost onequarter of the BCCA cohort was of Asian descent, this variability
in prognosis may be a factor contributing to the overall shorter
survival observed in the BCCA experience.
The SHARP trial was able to achieve a substantially higher
treatment compliance rate, with 76% of patients receiving more
than 80% of the expected daily dose,2 whereas in the BCCA cohort,
only 30% of patients received more than 80% of the expected
daily dose. Patients in the SHARP trial also received treatment
for a longer period of time compared to the BCCA study (5.3 vs.
2.8 months). With treatment below target dosing for a shorter
period of time, anti-HCC activity via inhibition of angiogenesis
and cell proliferation would be diminished and possibly resulted
in a lower overall median survival. While dose delays or dose
reductions are entirely within the scope of appropriate clinical
care, one way that the SHARP trial was likely able to avoid
premature dose reductions was by strict adherence to protocolGH¿QHG GRVH UHGXFWLRQ JXLGHOLQHV 6XFK JXLGHOLQHV DUH GLI¿FXOW
to enforce in practice, and typically, subjects on a clinical trial
may be more accepting of higher levels of toxicity compared to
clinical practice. In addition, ensuring compliance with an oral
chemotherapeutic agent taken at home, such as sorafenib, can be
more challenging than conventional intravenous chemotherapy
given in clinic.
In the SHARP trial,2 WKH $VLD3DFL¿F WULDO12 and this
BCCA study, many patients complained of the adverse effects of
sorafenib treatment. In the BCCA study, this was the reason for
discontinuation in 23% of the patients. Similar to the side effects
noted by the SHARP trial,2 these included fatigue, hand-foot skin
reaction, anorexia, diarrhea, nausea and hypertension. With severe
adverse effects, this invariably leads to cessation of treatment.

Future studies may be targeted at understanding sorafenib toxicity
in the context of an individual patient’s expression of biomarkers
known to be related to HCC.
In summary, sorafenib represents a novel therapeutic option
for patients with HCC. Challenges exist when attempting to
H[WUDSRODWH WKH FOLQLFDO WULDO ¿QGLQJV IURP WKH 6+$53 VWXG\ WR
ascertain the impact of sorafenib in the real-world. Based upon our
review of the early experience with implementation of sorafenib
therapy for advanced HCC in BC, the overall survival of patients
treated on the SHARP study appears to be more favorable than
that observed in the BCCA experience. Attempts to improve
patient selection, compliance and management of adverse events
may optimize the impact of treatment for BC patients. Sorafenib
patients will require careful selection in the future with regards to
the degree of hepatic decompensation. Future follow-up review of
the BC sorafenib experience is warranted to better understand the
population-based impact of this novel therapy for patients with
advanced HCC.
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