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Abstract

Background: Global Investigation of Therapeutic Decisions in Hepatocellular Carcinoma and
of Treatment with Sorafenib (GIDEON) is a worldwide, prospective, non-interventional study
to evaluate the safety of sorafenib in a variety of patient subsets. Methods: Eligible patients
had unresectable hepatocellular carcinoma for whom the decision had been made to treat
with sorafenib. Treatment strategies were instituted at the physician’s discretion. Patient and
disease characteristics, treatment practices, incidences of adverse events (AEs), and overall
survival were collected. Results: In the United States, 563 patients were evaluable for safety.
Subgroup analysis was performed for patients who underwent transarterial chemoembo-
lization (TACE) prior to the initiation of sorafenib (group A, n=158), after the initiation of
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sorafenib only (group B, n=29), both (group C, n=38), or did not undergo TACE (n=318). Pa-
tient demographics were similar across the groups. In group A, 29% had Child-Pugh score B
or C at diagnosis, and 19% had Barcelona Clinic Liver Cancer tumor stage C or D. In group B,
48% had Child-Pugh score B or C at study entry, and 31% had BCLC stage C or D. The majority
of patients in all groups initially received full-dose sorafenib. Incidences of grade >3 drug-
related AEs were 30%, 17%, and 16% in groups A, B, and C, respectively, and 22% in patients
who did not undergo TACE. No new safety signals emerged. Conclusions: The results from
GIDEON reaffirm that sorafenib can be safely used in the context of TACE.

Copyright © 2015 S. Karger AG, Basel

Introduction

Transarterial chemoembolization (TACE) is considered the standard of care for patients
with intermediate-stage hepatocellular carcinoma (HCC) [1]. Sorafenib is the only systemic
agent approved by the United States (US) Food and Drug Administration in patients with
unresectable HCC [1]. The antiangiogenic activity of sorafenib suggests that it may mitigate
the impact of increased serum vascular endothelial growth factor following TACE, providing
a scientific rationale for using the combination to treat unresectable HCC.

Three types of approaches are used in administering sorafenib with TACE as follows: 1)
it may be administered continuously throughout planned TACE procedures, 2) it may be in-
terrupted during the time period surrounding each TACE procedure, or 3) it may be given se-
quentially only after TACE. All three of these methods have been tested in clinical trials [2-4],
and additional trials are ongoing (TACE-2 [NCT01324076] and STAH [NCT01829035]; East-
ern Cooperative Oncology Group (ECOG) 1208 [NCT01004978] is ongoing but closed to en-
rollment). In addition to the sequence in which TACE and sorafenib are used, consideration
must also be given to the number and type of TACE procedures employed. It is noteworthy
that in the past, most physicians would start sorafenib after TACE.

With the wide range of potential approaches to combining TACE and sorafenib, it is of
interest to understand the methodologies used as well as their associated outcomes in the
real-world setting. Global Investigation of Therapeutic Decisions in Hepatocellular Carci-
noma and of Treatment with Sorafenib (GIDEON) is a worldwide, prospective, non-inter-
ventional study that was designed to evaluate the safety of sorafenib in a variety of patient
subsets, including patients with Child-Pugh B liver classification. We have reviewed the data
for patients enrolled in this registry who underwent TACE before, during, or after treatment
with sorafenib. Here, we report the patient characteristics, practice patterns, safety, and ef-
ficacy for the US patient population in GIDEON.

Materials and Methods

The design and rationale for GIDEON (NCT00812175) have been previously described [5-7]. Data
were collected for five geographic regions, with the US contributing 19% of the patients globally. Eli-
gible patients for inclusion in GIDEON had histologically or cytologically documented or radiologically
diagnosed unresectable HCC for whom the decision was made to treat with sorafenib. The patients must
have had a life expectancy of more than eight weeks and have provided signed informed consent. Patient
exclusion criteria were based on the approved local product information for sorafenib.

The study was conducted according to established recommendations and regulations relating to
non-interventional and post-authorization safety studies [8] and according to Good Clinical Practice.
Documented approval from appropriate ethics committees and institutional review boards was ob-
tained.
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Fig. 1.

All study data were collected using either electronic or paper case report forms according to study
site preference. Data were collected at entry into the study (start of sorafenib) and then at intervals nor-
mally used by the prescribing physician, or if significant changes were observed in the patient’s disease.
Patients were followed from the start of sorafenib therapy to withdrawal, loss to follow-up, death, or final
visit.

Treatment strategies were at the physician’s discretion according to local prescribing guidelines and
clinical practice. No diagnostic or monitoring interventions were mandated.

Adverse events (AEs) were graded according to the National Cancer Institute Common Terminology
Criteria for Adverse Events version 3.0 [9]. Patients who received at least one dose of sorafenib and under-
went at least one follow-up assessment were evaluable for safety. All data are summarized using descrip-
tive statistics.

Results

Patient Disposition

In the US, 645 patients were enrolled in GIDEON. Among these, 553 constituted the in-
tent-to-treat (ITT) population and 563 were valid for the safety analysis (fig. 1). All results
reported here refer to the safety population unless otherwise specified.

The distribution of patients by TACE approach is shown in fig. 2 Patients may have re-
ceived multiple TACE treatments. In 158 patients (fig. 2, group A), TACE was administered
exclusively before patients received their first dose of sorafenib (prior TACE). In 73 patients
(fig. 2, group B), TACE was administered only after their first dose of sorafenib, but prior
to sorafenib discontinuation (concomitant TACE). In group B, 11 patients underwent TACE
<2 months after sorafenib initiation (group B;), and 18 underwent TACE >2 months after
sorafenib initiation (group B,). Thirty-eight patients (fig. 2, group C) underwent TACE treat-
ments both prior to and after their first dose of sorafenib (prior and concomitant TACE). A fur-
ther 20 patients received TACE treatment after discontinuing sorafenib (Supplemental fig. 1);
due to the very small numbers among the subgroups, data for these 20 patients are presented
in the supplemental information only.

Among the 209 patients who received prior, or prior and concomitant TACE (groups A
and C), 124 (59%), 55 (26%), and 30 (14%) received one, two, and three or more TACE treat-
ments, respectively. Embolization agents included lipidiol (41%), beads (40%), microspheres
(6%), and gelatin sponge (6%). The embolization agent employed was unknown or unspeci-
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fied for 36 patients. The primary TACE drugs employed were doxorubicin (81%), cisplatin
(30%), and mitomycin (20%). TACE drugs were not specified for 33 patients.

Patient Demographics and Disease Characteristics

Baseline characteristics by TACE subgroup are shown in table 1. Patient characteris-
tics were similar among the subgroups except that patients who underwent both prior and
concomitant TACE (group C) tended to have better ECOG performance status. In addition,
hepatitis C virus infection was a more prevalent etiology of HCC in patients who under-
went concomitant TACE with or without prior TACE (groups B and C), and alcohol use was
more prevalent in those who underwent concomitant TACE only (group B). The median age
(range) at the start of sorafenib therapy was 60 (20-86) years for patients who did not un-
dergo TACE, 62 (38-87) years for group A, 59 (48-72) years for group By, 61 (47-79) years
for group B,, and 57 (31-83) years for group C.

Table 2 summarizes the tumor and disease characteristics for patients in each of the
subgroups at diagnosis and at the start of sorafenib therapy. Both are included since values
at diagnosis may be more relevant in considering practice patterns prior to treatment with
sorafenib, whereas values at the start of therapy may be more relevant to those after the ini-
tiation of sorafenib. Child-Pugh score and Barcelona Clinic Liver Cancer (BCLC) stage were
unknown at diagnosis or considered not evaluable at entry to the study for a substantial
number of patients. Nonetheless, it is interesting to note that at least 29% of patients in
group A were classified as having Child-Pugh B or C liver function at diagnosis, and 19% of
patients were staged as BCLC C or D, respectively. In group B, 48% of patients were classified
as Child-Pugh B or C at study entry, and 31% had BCLC stage C or D, repsectively. At the start
of sorafenib therapy, the median tumor size (range) was 6 (0-23) cm for patients who did
not undergo TACE, 4 (0-20) cm for group A, 5 (3-9) cm for group B, 4 (2-13) cm for group
B,, and 4 (1-16) cm for group C. Data were missing for 58 patients.

Administration of Sorafenib

The median (range) time in months from the initial diagnosis to the start of treatment
with sorafenib was two (0-72) for patients who did not undergo TACE, nine (1-126) for
group A, one (<1-6) for group B, and four (1-44) for group C. In group A, the median (range)
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Table 1. Demographic and baseline characteristics of US patients enrolled in GIDEON by TACE subgroup

n (%) No TACE Group A Group B Group C
n=318 Prior TACE Concomitant TACE Prior and
n=158 n=29 Concomitant TACE
n=38
Sex
Male 247 (78) 131 (83) 22 (76) 28 (74)
Age, years
<65 201 (63) 98 (62) 20 (69) 30 (79)
65 - <75 81 (26) 36 (23) 8(28) 5(13)
>75 36 (11) 24 (15) 1(3) 3(8)
ECOG PS?
0/1 206 (65) 102 (65) 20 (69) 32 (85)
22 63 (21) 35 (22) 5(17) 5(13)
Etiology®
Hepatitis B
virI:ls infection >1(16) 18 (11) 2(7) 4011
Hepatitis C
Vil‘li)ls infection 166 (52) 88 (56) 21(72) 24 (63)
Alcohol use 124 (39) 59 (37) 15 (52) 16 (42)
Other 41 (13) 25 (16) 2(7) 5(13)
Unknown 36 (11) 14 (9) 1(3) 3(8)

Data refer to the safety population (n=563).2ECOG missing for 78 (14%) patients. PPatients may have >1.

time from the most recent TACE to the start of treatment with sorafenib was three (<1-77)
months, and the corresponding value for group C was one (0-3) month.

In this observational study, the initial dose of sorafenib that was selected as well as the
methods for dose interruptions and modifications were determined according to the judg-
ment of the treating physician at each institution. Initial dose selections for patients in each of
the TACE subgroups are shown in table 3. The majority of patients initially received full-dose
(400 mg twice daily) sorafenib, and this proportion was similar in patients who underwent
TACE and those who did not. The median average daily dose (range) was 586 (112-800) mg
for patients who did not undergo TACE, 489 (156-800) mg for group A, 675 (229-800) mg
and 492 (200-800) mg for groups B; and B,, respectively, and 487 (175-800) mg for group
C. The average daily dose was determined within patient-based actual days on the study drug
excluding interruptions. Data were missing for 33 patients. The median duration of treatment
(range) was 10 (<1-131) weeks for patients who did not undergo TACE, 13 (<1-112) weeks
for group A, 25 (3-67) weeks for group By, 36 (9-82) weeks for group B, and 38 (7-93)
weeks for group C. Data were missing for 12 patients.

Safety

The primary reasons for the discontinuation of treatment with sorafenib are shown in
table 4. In patients who underwent only prior TACE (group A), 25% discontinued the drug
due to AEs; the proportion was fewer than 15% in the other subgroups. Other reasons for
discontinuation of the drug in >10% of patients in any subgroup were due to progression of
the tumor and death.

Safety data are presented in table 5. The incidences of overall and grade 3/4 AEs were
similar among the groups. The most common grade 3 drug-related AEs were hand-foot skin
reaction (HFSR), fatigue, diarrhea, and hyperbilirubinemia, all of which occurred in <5% of
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Table 2. Tumor and disease characteristics of US patients enrolled in GIDEON at diagnosis and at the
start of sorafenib by TACE subgroup

n (%) At Diagnosis At Start of Sorafenib Therapy
No TACE GroupA GroupB GroupC NoTACE GroupA GroupB GroupC
n=318 Prior Concomi- Priorand n=318 Prior Concomi- Prior and
TACE tant TACE Concomi- TACE tant Concomi-
n=158 n=29 tant TACE n =158 TACE tant TACE
n=38 n=29 n=38
Child-Pugh
score?
A 113(36) 56(35) 6 (21) 17 (45) 105 (33) 56(35) 10 (34) 14 (37)
B 99 (31) 31 (22) 9 (31) 9 (24) 101 (32) 45 (29) 10 (34) 14 (37)
C 31 (10) 8(5) 2(7) 1(3) 27 (9) 9 (6) 4(14) 1(3)
UK/NE 75(24) 60(38) 12 (41) 11 (29) 85(27) 48(30) 5(17) 8 (21)
BCLC stage®P
A 30 (9) 43 (27) 8(28) 11 (29) 14 (4) 27 (17) 7 (24) 7 (18)
B 33 (10) 19 (12) 3(10) 7 (18) 34 (11) 19(12) 4 (14) 8(21)
C 112 (35) 23(15) 1(3) 7 (18) 139 (44) 45 (29) 5(17) 10 (26)
D 22 (7) 7 (4) 2(7) 1(3) 40 (13) 18(11) 4 (14) 2(5)
UK/NE 104 (33) 55(35) 11(38) 10 (26) 91 (29) 49(31) 9 (31) 10 (26)
Portal vein
thrombosis¢ 93 (29) 17 (11) 6(21) 4(11) 92(29) 33(21) 7 (24) 7 (18)
Number of
lesionsd
1-3 202 (64) 122 (77) 22(76) 27 (71) 171 (54) 92(58) 22(76) 27 (71)
>3 101 (32) 29(18) 6 (21) 10 (26) 115 (36) 52 (33) 7 (24) 10 (26)
AFP¢, ng/mL
<400 151 (48) 81(51) 13 (45) 21(55) 152(48) 78(49) 15 (52) 24 (63)
2400 112 (35) 39(25) 11(38) 8 (21) 109 (34) 54 (34) 11 (38) 6 (16)
Extrahepatic
spread p NR NR NR NR 112 (35) 45 (29) 4 (14) 5(13)

Data refer to the safety population (n=563). 2Missing for 1 patient at the start of therapy. PMissing for
35 patients at diagnosis. “‘Unknown 121 patients at diagnosis and 94 patients at the start of therapy (data
missing for 1). 4Missing for 24 patients at diagnosis and 49 patients at the start of therapy. *Unknown for
114 patients at diagnosis and 97 patients at the start of therapy. AFP=alpha-fetoprotein; NR=not recorded;
UK/NE=unknown or not evaluable.

Table 3. Initial daily sorafenib dose administered to US patients enrolled in GIDEON by TACE subgroup

n (%) No TACE Group A Group B Group C
n=318 Prior TACE Concomitant TACE Prior and
n=158 n=29 Concomitant TACE
n=38

Initial dose?

800 mg/day 182 (57) 86 (54) 14 (48) 17 (45)

400 mg/day 109 (34) 52 (33) 12 (41) 14 (37)

Other? 26 (8) 20 (13) 3 (10) 7 (18)

Data refer to the safety population (n=563). *Missing for 1 patient.Other doses included 100, 200, and

600 mg/day.
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Table 4. Primary reason for sorafenib discontinuation among US patients enrolled in GIDEON

n (%) No TACE Group A Group B Group C
n=322 Prior TACE Concomitant TACE Prior and
n=160 n=29 Concomitant TACE
n=38
OLT/other treatment 4(1) 503) 3(10) 2(5)
Progression of liver
disega o 25 (8) 12 (8) 2(7) 0
Death 58 (18) 18 (11) 4(14) 3(8)
Progression/recurrence
relaise / / 72 (22) 30 (19) 2(7) 8(21)
Adverse event 42 (13) 40 (25) 4 (14) 2(5)
Other® 121 (38) 55 (34) 16 (5) 23 (61)

Data refer to the enrolled population (n=645). 2Not tumor progression. PIncluding, but not limited to,
deterioration of general condition, lost to follow-up, patient decision, liver transplant. OLT=orthotopic
liver transplantation.

Table 5. Treatment-emergent AEs in US patients enrolled in GIDEON by TACE group

n (%) No TACE Group A Group B Group C

n=318 Prior TACE Concomitant TACE Prior and
n=158 n=29 Concomitant TACE
n=38

AEs (all grades) 311 (98) 156 (99) 29 (100) 38 (100)

Grade 3 85 (27) 60 (38) 11 (38) 12 (32)

Grade 4 21 (7) 11 (7) 1(3) 2(5)

Serious AEs (all grades) 198 (62) 72 (46) 18 (62) 17 (45)

Drug-related AEs (all

gradges) ( 215 (68) 121 (77) 22 (76) 30 (79)

Grade 3 61 (19) 44 (28) 5(17) 6 (16)

Grade 4 9(3) 3(2) 0 0

AEs resulting in permanent

discontinuatfigon cl))fsorafenib116 (37) 64 (41) 7(24) 8(21)

Death? 131 (41) 41 (26) 9 (31) 6 (16)

Data refer to the safety population (n=563). 2Death while on treatment and up to 30 days of last dose
collected from all available sources.

patients except HFSR, which occurred in 11% of patients in group A and in 10% of patients
in group C. One patient in group A and one patient who did not undergo TACE experienced
grade 4 hyperbilirubinemia that was considered drug-related. No other grade 4 drug-related
AEs or deaths occurred. In patients who did not undergo treatment with TACE, 78% of all AEs
occurred in the first four weeks of sorafenib treatment; corresponding values for groups A, B,
and C were 76%, 79%, and 71%, respectively.

Efficacy

In the ITT population, the median (95% confidence interval) overall survival (OS) from
the start of treatment with sorafenib in group A was 8.4 (7.6-10.3) months. The correspond-
ing OS for patients who did not undergo treatment with TACE was 5.9 (4.6-7.2) months. The
median (range) time from initial diagnosis of HCC until death was 19.0 (15.6-25.5) months
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for patients in group A and 9.8 (8.4-11.7) months for patients who did not undergo treat-
ment with TACE. The sample sizes in groups B and C were insufficient to address OS.

Discussion

Current treatment guidelines recommend the use of locoregional therapies, including
TACE, for patients with Child-Pugh A or B classification and unresectable HCC who are not
candidates for liver transplantation. Guidelines also indicate that sorafenib may be appro-
priate following arterially directed therapies in patients with adequate liver function once
bilirubin returns to baseline if there is evidence of residual /recurrent tumor that is not ame-
nable to additional local therapies [1].

In the US population enrolled in GIDEON, nearly half underwent TACE during the course
of treatment for HCC. The majority of these patients (35%) had treatment with TACE prior
to sorafenib (groups A and C), while a smaller group (12%) underwent TACE after their first
dose of sorafenib (groups B and C). A sizeable proportion of patients who received treat-
ment with TACE, particularly after the initiation of sorafenib therapy, had BCLC stage C or
D tumors. Similarly, more than a fifth of patients in each TACE subgroup had Child-Pugh B
liver stage, and patients with Child-Pugh C stage were also treated with TACE, although the
number was small. These observations may reflect a surprisingly high level of comfort with
the use of TACE and sorafenib in certain patients with compromised liver function and more
advanced tumors.

Perhaps in keeping with this observation, the initial dose of sorafenib chosen by phy-
sicians to treat patients with prior or concomitant TACE was very similar to that used in
patients who did not undergo TACE. In patients who had undergone prior TACE, this finding
might be interpreted to mean that practitioners were not greatly concerned with incremen-
tal toxicity in the setting of the co-administration of sorafenib and TACE when selecting an
initial dose of sorafenib and/or that clinical or laboratory factors, that may not have been
captured in this analysis, influenced the choice of the initial dose. Median average daily doses
were similar in all subgroups with the exception of those who underwent TACE <2 months
after initiation of sorafenib; in this small group of 11 patients, the average daily dose ap-
peared higher.

No new safety signals were observed in patients who underwent TACE prior to and/
or concomitantly with sorafenib treatment. Although drug-related AEs were more frequent
in patients who received any treatment with TACE, these apparently did not lead to an in-
crease in permanent discontinuations, and most reported AEs were grade 1 or 2 in severity.
Interestingly, serious AEs and death were less frequent in patients who underwent prior
TACE. These results likely reflect selection bias among subgroups, but may also indicate that
physicians exhibited competency in adjusting the doses of sorafenib and managing AEs on
an individual patient basis.

Due to the small size of many subgroups, OS results are reported only for patients who
underwent prior TACE (group A) and those who had no treatment with TACE. Patients who
underwent TACE exhibited a longer time from diagnosis until death, and longer OS from the
initiation of therapy with sorafenib than patients who had no treatment with TACE. How-
ever, it is extremely important to interpret these results with caution since GIDEON was
not a comparative study and these observations likely reflect, in large part, selection bias
toward using TACE in patients most likely to benefit from the procedure, and who had a per-
ceived ability to successfully undergo the procedure. One hypothesis that may result from
this observation is that, in appropriately chosen patients, TACE may be an effective debulk-
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ing approach. In a large number of instances, TACE is used in the US for downstaging can-
cers. Many US centers and regions accept adequately downstaged tumors for transplantation
even if their original tumor burden was beyond the San Francisco criteria. This observation
could explain a substantial number of TACE procedures that were done in patients whose
liver function was classified as Child-Pugh B or C. An additional global observational study,
OPTIMIS (NCT01933945), is ongoing to evaluate OS in patients receiving sorafenib following
TACE [10].

GIDEON is a non-interventional registry designed to evaluate the safety of sorafenib in a
variety of patient subsets. As an observational study, patient populations were heterogeneous
and treatment protocols were not mandated. In addition, several of the subgroups in this anal-
ysis had small sample sizes. Thus, the analyses presented here are exploratory in nature and
should not be used to draw firm conclusions, particularly with respect to differences among
subgroups. Nonetheless, GIDEON provides important information on physician practice pat-
terns and the safety and efficacy of sorafenib in the real world. This analysis indicates that the
co-administration of TACE and sorafenib is not uncommon in the real world, and it reinforces
the notion that the combination is safe in appropriately selected patients.
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