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Sorafenib remains a viable therapeutic option for patients with advanced hepatocellular
carcinoma but may present some risks for a veteran population.

n 2015, more than 35,660 new

cases of liver cancer and 24,550

liver cancer-related deaths are ex-

pected to occur in the U.S. About
80% of these cases will consist of he-
patocellular carcinoma, (HCC).! The
incidence of HCC varies throughout
the world: Incidence is as low as 5 in
100,000 individuals in North Amer-
ica and ranges up to > 20 in 100,000
individuals in sub-Saharan Africa and
Eastern Asia.> Nearly half of all cases
of HCC are associated with hepati-
tis B virus (HBV), and another 25%
are associated with hepatitis C virus
(HCV). Other risk factors for devel-
oping HCC include alcoholic liver
disease, nonalcoholic steatohepatitis,
flatoxin-contaminated food, diabetes,
and obesity?

Therapeutic options for advanced
HCC are limited. The FDA approved
sorafenib in 2008 for the treatment
of unresectable HCC.* According to
the American Association for the
Study of Liver Diseases (AASLD) and
the Barcelona Clinic Liver Cancer
(BCLC) staging system, patients with
Stage C liver cancer may undergo a
trial of sorafenib.* National Compre-
hensive Cancer Network (NCCN)
clinical guidelines for hepatobiliary

cancers reserve sorafenib for patients
with inoperable tumors, metastatic
disease, or extensive liver tumor
burden.’ Sorafenib is shown to in-
hibit multiple intracellular and cell
surface kinases. Several of these ki-
nases are thought to be involved in
tumor cell signaling, angiogenesis,
and apoptosis.* In the Sorafenib HCC
Assessment Randomized Protocol
(SHARP) trial, median overall sur-
vival (OS) was 10.7 months in the
sorafenib group and 7.9 months in
the placebo group.® The predicted
survival rates at 1 year were 44% in
the sorafenib group and 33% in the
placebo group.®

The economic impact of oral
chemotherapy on health care
cannot be discounted. At about
$50,000 to $100,000 per quality-
adjusted life-year, the incremental
cost-effectiveness ratio (ICER) of
sorafenib over placebo was $62,473
per quality-adjusted life-year in 2007.7

The purpose of this retrospec-
tive chart review was to evaluate
sorafenib for efficacy and safety in
a veteran population. Veterans have
poorer health and more medical
conditions compared with nonvet-
erans.® Furthermore, in the VHA,
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about 170,000 veterans have HCV.’
The rate of progression from HCV
to HCC is about 3% to 5% annually.
More than half of those diagnosed
with HCC are late stage, and unfor-
tunately, the 5-year OS rate for pa-
tients with liver cancer is 9% and 4%
for those patients who are diagnosed
at regional and distant stages of the
disease.! As the practice of oncology
grows, it is necessary for pharmacists
to be involved in the selection of che-
motherapeutic agents in order to pro-
vide optimal pharmaceutical care.'’

METHODS

A retrospective chart review was con-
ducted to identify patients who were
prescribed sorafenib from November
1, 2007, to September 30, 2011, at
the VA Greater Los Angeles Health-
care System (VAGLAHS). Inclusion
criteria included patients who had
a diagnosis of advanced HCC, who
were initiated and managed by a
VAGLAHS provider and who were
eligible for a 1-year safety evaluation
period. The study was approved by
the VAGLAHS institutional review
board.

Baseline demographic, clinical,
laboratory, and medication data were
collected. Demographic, clinical,
laboratory, and medication data were
obtained from CPRS (Computerized
Patient Record System) and VistA
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(Veterans Health Information Systems
and Technology Architecture). Data
were collected on secured servers and
saved on encrypted files. The master
list was destroyed once the records
control schedule was finalized. No
identifiers were collected on the data
collection sheet.

Standard practice at VAGLAHS
is to monitor European Cooperative
Oncology Group Performance Status
(ECOG-PS), Child-Pugh class, and
alpha-fetoprotein (AFP) at initiation
and every 3 months and to obtain
laboratory data at initiation and every
month before each medication refill.
Patients were seen in the Oncology
Clinic periodically at the provider’s
discretion. The time of drug discon-
tinuation and the reason for drug dis-
continuation were recorded. Time of
death at any point was collected to
measure OS.

It was determined that a total
sample size of 42 patients would be
insufficient to achieve 80% power
to demonstrate any hypothesized ef-
fects. However, the Fisher exact test
was used to calculate P values for
simple comparison. Patient demo-
graphics and clinical characteristics
were reported as total numbers and
frequencies when applicable. Sur-
vival rate was measured from the
time of sorafenib initiation to 1 year
after therapy initiation. Overall sur-
vival was measured from the time of
sorafenib initiation to time of death.
Duration of therapy was measured
from the time of sorafenib initiation
to time of discontinuation, either by
provider or by patient.

RESULTS

There were 83 patients who were pre-
scribed sorafenib between November
1, 2007, and September 30, 2011. Of
the 83 patients, 27 patients were in-
eligible for a 1-year follow-up period,
9 patients were diagnosed with non-

HCC, 3 were initiated or managed
by providers outside the institution,
and 2 were not started on therapy. In
all, 42 patients met inclusion crite-
ria and had received at least 1 dose of
sorafenib. The primary etiologies for
HCC were history of alcohol abuse,
HCV, and HBV. The primary risk fac-
tors were obesity, smoking, and dia-
betes. Many patients presented with
multiple etiologies and risk factors.
Ten patients (23.8%) had moder-
ate-to-severe hepatic impairment
(Child-Pugh class B or C). Baseline
characteristics of these patients are
listed in Table 1.

Efficacy
The median OS was 5.9 months and
ranged from 21 days to 60 months.
There were 17 patients who survived
at the 1-year follow-up, including 1 pa-
tient who survived 363 days after treat-
ment initiation, yielding an OS rate of
40.5%. Table 2 presents 1-year sur-
vival rates with respect to select base-
line data. Baseline factors found to be
negligible were age, smoking, alcohol
abuse, obesity, presence of HCV, medi-
cation possession ratio (MPR), prior
treatment, macrovascular invasion,
and AFP. Neither initial dose regimen,
final dose regimen achieved, or aver-
age dose correlated with the survival
rate at the 1-year follow-up.

Factors possibly associated with
a higher probability of survival
were baseline ECOG-PS score and
baseline Child-Pugh class (Table
2). Patients with an ECOG-PS score
of 0 or 1 had a higher survival rate
at 1 year than did patients with
an ECOG-PS score of 2 2 (50%
vs 0%, respectively; P = .113). Pa-
tients with Child-Pugh class B or C
had a lower survival rate at 1 year
than did patients with Child-Pugh
class A (51% vs 10%, respectively;
P = .028). Other indicators were
size of largest hepatic lesion < 5 cm,

Table 1. Baseline
Demographics (n = 42)

Characteristic No. (%)
Mean age + SD, y 61+59
Male 42 (100)
White 24 (55)
Etiology

Alcohol 35(83)

Hepatitis B virus 5(12)

Hepatitis C virus 29 (69)
Risk factors

Smoking 33 (79)

Diabetes 17 (40)

Obesity 14 (33)
Palliative Care Services 16 (38)
Child-Pugh class?

A 29 (69)

B 9(22)

C 1(2)
ECOG Performance Status?

0 11 (26)

1 25 (60)

2 3(7)

3 1(2)
Alpha-fetoprotein

< 200 pg/L 12 (28)

> 200 pg/L 23 (55)
Number of lesions

O0to3 13 (31)

>4 18 (43
Size of lesions

<5cm 7(17)

>5cm 20 (48)
Macrovascular invasion 12 (29)
Extrahepatic spread 17 (40)

Abbreviation: ECOG-PS, European Cooperative
Oncology Group Performance Status.

aThere are 5 missing data points for baseline
ECOG-PS and 3 missing data points for baseline
Child-Pugh class.

total bilirubin < 2 mg/dL, concur-
rent treatment, almost exclusively
embolization, and treatment after
sorafenib discontinuation, such
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Table 2. Comparative Baseline
1-Year Follow-up

Data Between Groups at

1-Year Survival

Characteristic No. Rate, % Pvalue

Age,y <65 32 41 715
> 65 10 30

Ethnicity White 23 48 .208
Other 19 48

Smoking status Yes 33 36 711
No 9 44

Alcohol abuse Yes 35 40 .690
No 7 29

Hepatitis C virus Yes 29 34 .510
No 13 46

Palliative Care Services  Yes 16 25 .206
No 26 46

Medication possession < 80% 18 50 .282

ratio > 80% 24 29

Macrovascular invasion ~ Yes 27 48 .296
No 11 27

Extrahepatic spread Yes 17 29 .166
No 17 59

Largest hepatic lesion <5cm 16 63 .047
>5c¢cm 11 18

Alpha-fetoprotein <200 pg/L 12 50 721
> 200 pg/L 23 39

European Cooperative Oto1 32 50 13

Oncology Group >2 4 0

Performance Status

Child-Pugh class A 29 51 .028
BorC 10 10

Total bilirubin <2 mg/dL 31 68 .074
> 2 mg/dL 6 0

as another oral chemotherapeutic
agent or embolization.

The 17 patients who survived at
1 year were reviewed to see if they
shared characteristics that indicated
a higher probability of survival. The
figure shows the baseline ECOG-PS
score and the Child-Pugh class the
patients who did and did not sur-
vive at the 1-year follow-up. In the
first group, all patient possessed an

ECOG-PS score of 0 or 1, and only
1 patient presented with Child-Pugh
class B or C. In contrast, in the group
who did not survive at the 1-year
follow-up, there were 4 patients with
ECOG-PS scores of > 1 and 9 pa

tients who presented with Child-
Pugh class B or C. The mean AFP level
of this group was < 200 pg/mL, and
only 4 patients were followed by Pal-
liative Care Services. The average nor-

malized MPR of this group was 71.9%
compared with 85.3% for those who
did not survive at the 1-year follow-up.

In patients who experienced at least
1 adverse event (AE), 16 survived,
whereas only 1 who did not experi-
ence an AE survived (45.7% vs 14.3%,
respectively; P = .210). Thirteen pa-
tients who experienced > 3 AEs sur-
vived at 1 year; and only 3 patients
who reported < 3 AEs survived at
1 year (61.9% vs 14.0%, respectively;
P = .011). However, when the num-
ber of AEs was normalized to du-
ration of treatment per patient, the
median frequency of AEs for all
patients was 0.61 AEs per month
treated. The difference in survival
rates grew smaller and less sig-
nificant between patients who had
a frequency of AEs lower than the
median compared with those with a
higher ratio (52.4% vs 28.6%, respec-
tively; P = .208).

Patients affected by AEs in the first
30 days and 90 days of treatment had
a survival rate at the 1-year follow-up
of 42.4% and 30.2%, respectively. Pa-
tients who experienced dermatologic
AEs had a higher survival rate than
those who did not have dermatologic
AEs (60.0% vs 29.6%, respectively;
P = .099). This correlation was not
found with 2 other classes of AEs,
gastrointestinal (50.0% vs 27.8%;
P = .208) or neurologic (64.0% vs
41.2%; P = .209).

The median overall time to dis-
continuation was 3.4 months. The
main reasons cited for discontinuing
sorafenib at 1 year included symp-
tomatic progression (52.4%), radio-
graphic progression (23.8%), severe
AFEs (16.7%), and mild-to-moderate
AEs (11.9%). There was overlap, as
15 patients discontinued treatment for
multiple reasons. For the 22 patients
who discontinued medication due to
symptomatic progression at 1 year,
the median time to discontinuation
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was 3.8 months. For the 10 patients
who discontinued medication due to
radiographic progression at 1 year,
median time to discontinuation was
5.6 months. Seven patients (16.7%)
were still on therapy at 1 year.

The study considered the impact
of potential dose adjustments on
survival rate and safety. The authors
compared patients’ prescribed dose
with the recommended dose based
on the package insert and monthly
laboratory values if recorded. The
prescribed dose was recorded as ap-
propriate dose, below dose, above
dose, or indeterminate due to the
lack of current laboratory values.
Patients who survived at the 1-year
follow-up had a composition of 26%,
21%, 10%, and 43%, respectively.
These results were similar to those
of patients who did not survive at the
1-year follow-up, 29%, 12%, 30%,
and 29%, respectively.

Based on medication refill his-
tory and VA acquisition cost, the
total prescription drug cost of treat-
ing 42 patients with sorafenib was
$388,370.40. The total number of
days survived for these patients
was 16,607 days, which equates to
$8,535.87 per year lived.

Safety
Of the 42 patients, 35 patients expe-
rienced > 1 AE for a total of 122 AEs
reported. The median number of AEs
per patient was 2.5. The median time
to the first AE was 21 days and ranged
from 3 to 244 days. In the first 30 days
of treatment, 23 patients (54.7%) re-
ported 47 AEs (39.5%). In the first
90 days of treatment, 33 patients
(78.6%) reported 88 AEs (73.9%).
Common AFs in both instances were
diarrhea, fatigue, erythematous plan-
tar-palmar rash, and nausea.

The predominant classes of AEs
were GI (39.3%), dermatologic
(18.9%), and neurologic (15.6%).

Erythematous palmar-plantar rash,
also known as hand-foot syndrome,
has been noted as a potential dose-
limiting sorafenib AE if the rash is
recurrent or severe. One patient ex-
perienced recurrent grade-2 rashes,
and sorafenib was immediately dis-
continued after an attempt to lower
the dose. There were 8 patients who
reported serious AEs, and 5 were
hospitalized. One patient contin-
ued therapy despite GI hemorrhage.
The other 4 patients discontinued
therapy on hospitalization and were
seen for intracranial hemorrhage,
GI perforation, acute renal failure,
and acute liver failure. In the first 3
cases, sorafenib could not be ruled
out as the primary cause of death.
None of these patients presented
with comorbidities, such as hyper-
tension, which predisposed them
to AEs.

Overall, 38 patients ended ther-
apy at the recommended regimen
of 400 mg twice daily, and the av-
erage total daily dose was 619 mg,
just below 80% of the recommended
daily dose. Reasons for not achieving
400 mg twice daily included slow ti-
tration, AEs, and dose adjustments
for compromised renal and hepatic
function such as dialysis. Patients
who had an ECOG-PS score of
0 or 1 or Child-Pugh class A re-
ported = 3 AEs, but when normal-
ized to duration of treatment, no
difference was observed. No cor-
relations were found for average
dose, creatinine clearance, aspartate
aminotransferase, platelets, total
bilirubin, or weight and number or
frequency of AEs.

In regard to potential dose adjust-
ments, the doses (400 mg twice daily,
600 mg daily [400 mg + 200 mg in
2 doses], 200 mg twice daily, and
200 mg daily) did not correlate well
with AEs. Patients who had < 3 AEs
presented with the breakdown 23%,
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16%, 22%, and 38%, similar to pa-
tients who had > 3 AEs—30%, 19%,
14%, and 37%. Likewise, patients
who had a frequency of AEs lower
than the median presented with the
breakdown 22%, 22%, 15%, and 40%
compared with patients who had
more AEs than the median—37%,
9%, 23%, and 31%.

DISCUSSION

Sorafenib is the only oral oncology
medication approved by the FDA
for treatment of unresectable HCC.?
Prior to sorafenib, the AASLD rec-
ommendation was supportive care
for patients presenting with BCLC-
Stage C liver cancer. However, guide-
lines changed when SHARP showed
that sorafenib provided a survival
benefit with a tolerable AE profile.
The survival benefit of sorafenib has
been replicated in a few large, multi-
center trials. In Asia, Cheng and col-
leagues saw improved median OS of
6.5 months for sorafenib compared
with 4.2 months with placebo, and in
Italy, Iavarone and colleagues showed
a median OS of 10.5 months without
a placebo comparator.'+!?

In the veteran population for
this study, the OS rate of 40.5% was
similar to the rate reported in the
SHARP study, although the patients’
median OS fell short of the time de-
scribed in SHARP and other trials.
The medical complexities involved
in treating veterans may explain
this difference. The veteran popula-
tion is heterogeneous with diverse
ethnic backgrounds, several comor-
bidities, and varying degrees of organ
dysfunction. The authors compared
survival rates of different subgroups
to test the hypothesis that the prob-
ability of survival while on therapy
should not depend on demograph-
ics or medical history. However, in
this study, patients with minimal im-
pact from HCC, such as mild hepatic
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Table 3. 122 Adverse Events
Were Reported Among
42 patients

Reported Adverse Event (No.)

Neurologic (19)

Gastrointestinal (48)

Dermatologic (23)

Hematologic (10)

Metabolic (11)

Other (11)

impairment and high-functional sta-
tus, demonstrated higher survival
rates at 1-year follow-up than did
those without significant compromise.

Although the high prevalence of
HCV and alcohol abuse in the vet-
eran population has resulted in a
high incidence of hepatic dysfunc-
tion, this study suggests that these
factors are independent of survival
if liver function or integrity has not
been compromised.’

Some researchers have hypoth-
esized that clinical toxicities from
tyrosine kinase inhibitors may cor-
relate with survival.!> The authors
noticed that the presentation of der-
matologic AEs may reflect improved
survival. In this study, patients who
experienced > 1 AE and > 3 AEs had
survival rates at the 1-year follow-
up of 45.7% and 61.9%, respectively.
Moreover, patients affected by AEs in
the first 90 days of treatment had a
survival rate at the 1-year follow-up
of 42.4%.

Caution is advised when drawing
conclusions from the number of AEs
or when they appear, because this
may falsely favor correlation. Patients
who survive longer have additional
time to report an AE. Therefore, the
authors also looked at the ratio of
AFEs over time per patient to consider

the number of AEs per duration of
treatment and saw that there was lit-
tle difference in survival rate in this
regard. When considering patients af-
fected by AEs only in the first 30 days
of treatment, the survival rate at the
1-year follow-up fell to 30.2%.

A more likely factor for the sur-
vival of the 17 patients who were
alive at the 1-year follow-up was
their overall health relative to the rest
of the study group. Overall health
may indicate survival independent
of sorafenib. The group of 17 who
survived at the 1-year follow-up re-
flected a population that was different
from the rest of the study population.
The subset was generally healthier
with better ECOG-PS scores and
Child-Pugh classes, was not followed
by Palliative Care Services, and had a
mean AFP level under the threshold
for diagnosis of HCC in patients who
present with hepatic lesions and ele-
vated AFP" This subset’s MPR, a sur-
rogate marker for adherence, was less
than the accepted threshold in clini-
cal practice for oral medications."

Evaluating the patient’s dose regi-
men was expected to reveal a rela-
tionship between dosing and clinical
outcomes, such as low survival rates
with low doses or more AEs with
high doses. However, the authors
were not able to establish this link.
In fact, the median time to discon-
tinuation of 3.4 months for the study
group, or duration of treatment, was
much shorter than the median OS of
5.9 months.

These findings were consistent
with Cabibbo and colleagues, who
conducted a meta-analysis of survival
rates for untreated patients and found
that impaired performance status and
Child-Pugh class B or C were inde-
pendently associated with shorter
survival.'® The SHARP study and
Cheng and colleagues also attempted
to exclude patients who were not

Child-Pugh class A in their studies,
which suggests a negligible correla-
tion between sorafenib and survival
time and a close relationship between
baseline clinical status and survival.

The authors determined that prior
treatment, including locoregional
therapy, was not a factor in predict-
ing survival. This observation is
confirmed by the results of a phase
3 study that looked at sorafenib as
adjuvant treatment for patients who
had no detectable disease after surgi-
cal resection or local ablation.!” The
trial did not meet its primary endpoint
of improved recurrence-free survival.
However, the authors observed in this
study that 4 patients who underwent
resection of the liver before sorafenib
had a mean OS of 2.9 years. One pa-
tient, who was alive at the time of
the study conclusion, received only
22 days of sorafenib treatment and sur-
vived for 4.9 years after sorafenib dis-
continuation. Patients who received
concurrent or postsorafenib treatment
had higher survival rates.

The cost of treatment in this study
was found to be $8,535.87 per year
lived. Although formal quality of
life assessments were not captured,
medication was discontinued at the
first sign of disease progression or
AE as determined by the provider or
patient. When the cost of treatment
was adjusted to account for median
OS time and VA drug acquisition
costs, estimated at average wholesale
price minus 40%, the cost of treat-
ment was within the threshold of
$50,000-$100,000 per quality-ad-
justed life-year.”8

Of the 42 patients in this study,
28.6% discontinued therapy due to
AFEs, compared with 32% observed
in the SHARP study. Common GI,
dermatologic, and CNS AEs were
comparable between the 2 stud-
ies. Serious AEs included intracra-
nial hemorrhage, GI hemorrhage,
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Figure. Impact of Baseline Clinical Staus on Survival at 1-Year
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GI perforation, acute liver failure,
and acute renal failure; 3 of these
events led to death. About 12% of
patients experienced bleeding, re-
gardless of severity, compared with
the 18% seen in SHARP, despite no
prior history of hemorrhage or GI
perforation.” The authors did not
find any clinical factors at baseline
that predisposed patients to AEs. It
was also difficult to distinguish be-
tween drug-related AEs and general
disease progression.

Although the authors did not
find a relationship between dose
or dose adjustments and the num-
ber or frequency of AEs, there were
serious adverse outcomes in this
study that were also rare complica-

tions observed in SHARP. The deci-
sion to start sorafenib should not
be taken lightly.

Limitations

This retrospective review had sev-
eral limitations. In SHARP and other
large, multicenter trials, patients were
continued on therapy until they ex-
perienced both symptomatic and ra-
diographic progression. In this study,
patients were discontinued at the first
sign of progression, either symptom-
atic or radiographic or both. Had all
patients remained on therapy until
symptomatic and radiographic signs
of progression were observed, there
could have been a better correlation
between duration of treatment and

HEPATOCELLULAR CARCINOMA

OS, symptomatic progression, or ra-
diographic progression. The authors
acknowledge, however, that there is
diminishing benefit of administering
chemotherapy when there are known
and potentially serious AEs.

The data for this study were lim-
ited due to a small sample size, and
it was not powered to evaluate for
statistically significant characteristics
between the patients who survived
at the 1-year follow-up and the pa-
tients who did not survive at the
1-year follow-up. This information
would be useful to identify potential
prognostic factors and guide provid-
ers in sorafenib management. Finally,
a long-term safety profile could not be
established, as patients were evaluated
for a 1-year period.

Ultimately, HCC is a multifactorial
disease, and it is difficult to account
for all potential confounding factors.
Additional research, including stud-
ies comparing sunitinib or a control
group to sorafenib, may provide fur-
ther insight.

CONCLUSIONS

In light of these results, the authors
believe that sorafenib may be consid-
ered for veterans with unresectable
HCC and who are contraindicated
for alternative treatments. One-year
survival rates were similar to those
seen in previous studies. However,
there was no clear association be-
tween the duration of treatment and
0OS, and although the medication
was well tolerated, there were also
serious AEs. It is prudent to con-
tinually assess the need for therapy
throughout the treatment period.
Pharmacists have a critical role
in care for oncology patients, from
the integration of certified clini-
cal pharmacist practitioners into
hematology-oncology clinics to pa-
tient monitoring through oral oncol-
ogy pharmacy programs.'*?* These
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programs have been shown to im-
prove patient outcomes and decrease
overall health care use and may ben-
efit the veteran population.

In this study, a veteran population
achieved a survival rate at the 1-year
follow-up similar to that found in
SHARP: 40.5% vs 44%. However, OS
was markedly shorter: 5.9 months
vs 10.7 months. Patients with mini-
mal impact from HCC, such as mild
hepatic impairment and high func-
tional status, demonstrated higher
survival rates at the 1-year follow-up
than did those with significant com-
promise. Thirty-five patients experi-
enced >1 AE, most observed within
the first 90 days of treatment, and
for 3 patients, sorafenib could not be
ruled out as the cause of death.

Sorafenib remains a viable thera-
peutic option for veterans with ad-
vanced HCC. However, it is uncertain
how much benefit sorafenib affords
to the veteran population, especially
with the associated risks. @
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