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Purpose: To evaluate transarterial chemoembolization (TACE) use 
prior to and concomitantly with sorafenib in patients with 
unresectable hepatocellular carcinoma (HCC) across dif-
ferent global regions.

Materials and 
Methods:

GIDEON is an observational registry study of more than 
3000 HCC patients. Patients with histologically, cytologi-
cally, or radiographically diagnosed HCC, and for whom 
a decision had been made to treat with sorafenib, were 
eligible. Patients were enrolled into the registry from 39 
countries beginning in January 2009, with the last patient 
follow-up in April 2012. Detailed data on treatment his-
tory, treatment patterns, adverse events, and outcomes 
were collected. All treatment decisions were at the discre-
tion of the treating physicians. Documented approval from 
local ethics committees was obtained, and all patients 
provided signed informed consent. Descriptive statistics, 
including minimum, median, and maximum, were calcu-
lated for metric data, and frequency tables for categorical 
data. Kaplan-Meier estimates with 95% confidence inter-
vals were calculated for survival end points.

Results: A total of 3202 patients were eligible for safety analysis, 
of whom 2631 (82.2%) were male. Median age was 62 
years (range, 15–98 years). A total of 1511 (47.2%) pa-
tients underwent TACE prior to sorafenib; 325 (10.1%) 
underwent TACE concomitantly. TACE prior to sorafenib 
was more common in Japan and Asia-Pacific compared 
with all other regions (362 [71.3%] and 560 [60.3%] vs 
12–209 [13.3%–37.1%]). Adverse events were reported 
in 2732 (85.3%) patients overall, with no notable differ-
ences in the incidence of adverse events, regardless of 
TACE treatment history. Overall survival was 12.7 months 
in prior-TACE patients, 9.2 months in non–prior-TACE 
patients, 21.6 months in concomitant-TACE patients, and 
9.7 months in non–concomitant-TACE patients.

Conclusion: Global variation exists in TACE use in sorafenib-treated 
HCC patients. The combination of TACE with sorafenib 
appears to be a well-tolerated and viable therapeutic 
approach.

q RSNA, 2016

Online supplemental material is available for this article.

Jean-François Geschwind, MD2

Masatoshi Kudo, MD, PhD
Jorge A. Marrero, MD
Alan P. Venook, MD
Xiao-Ping Chen, MD, PhD
Jean-Pierre Bronowicki, MD, PhD
Lucy Dagher, MD
Junji Furuse, MD, PhD
Laura Ladrón de Guevara, MD
Christos Papandreou, MD, PhD
Arun J. Sanyal, MD
Tadatoshi Takayama, MD, PhD
Sheng-Long Ye, MD, PhD
Seung Kew Yoon, MD, PhD
Keiko Nakajima, MD
Robert Lehr, MSc
Stephanie Heldner, BSc
Riccardo Lencioni, MD, PhD

TACE Treatment in Patients with 
Sorafenib-treated Unresectable 
Hepatocellular Carcinoma in 
Clinical Practice: Final Analysis of 
GIDEON1

This copy is for personal use only. To order printed copies, contact reprints@rsna.org



2	 radiology.rsna.org  n  Radiology: Volume 000: Number 0—   2016

VASCULAR AND INTERVENTIONAL RADIOLOGY: TACE in Patients with Sorafenib-treated Unresectable Hepatocellular Carcinoma	 Geschwind et al

use and associated safety and outcomes 
in a clinical practice setting. The GIDE-
ON study began enrolling patients in 
2009 and was completed in 2012, with 
more than 3000 sorafenib-treated pa-
tients enrolled from 39 countries in five 
global regions. Findings from two in-
terim analyses have been previously re-
ported in approximately 500 and 1500 
patients (21,22). Here, we report data 
from the final analyses of GIDEON.

Materials and Methods

The GIDEON study is sponsored by 
Bayer Healthcare Pharmaceuticals 
and Onyx Pharmaceuticals, an Amgen 
subsidiary. J.A.M., R.L., M.K., S.L.Y., 
and A.P.V. are members of the Global 
Steering and Publication Committee for 
the GIDEON study; they were involved 
in the development of the GIDEON pro-
tocol and in data review and interpreta-
tion. J.A.M., R.L., M.K., S.L.Y., A.P.V., 
J.P.B., X.P.C., L.D., J.F., J.F.H.G., 
L.L.d.G., C.P., A.J.S., T.T., and S.K.Y. 
were responsible for the provision of 
patients and data acquisition. K.N., 
R.L., and S.H. are employees of Bayer 

invasion or extrahepatic spread (4–6). 
Sorafenib (Nexavar; Bayer Pharma, 
Berlin, Germany) is an oral multikinase 
inhibitor with antiangiogenic activity 
and is the only approved systemic treat-
ment for advanced HCC (6). Sorafenib 
is recommended as a first-line therapy 
for patients with extensive disease; 
with confirmed metastasis; who can-
not benefit from resection, transplan-
tation, or additional local-regional ther-
apies (LRTs); and who have preserved 
liver function (6). Currently, TACE and 
sorafenib are the only noncurative treat-
ments for advanced HCC that have been 
shown to provide a survival benefit in 
HCC patients (7–9).

While TACE is widely used in the 
management of HCC, there is no sin-
gle, globally accepted therapeutic algo-
rithm for TACE use or for assessment 
of the response to TACE in clinical 
practice (10), although scoring systems 
have been recently developed to inform 
TACE initiation (selection for transarte-
rial chemoembolization treatment, or 
STATE) and retreatment (assessment 
for re-treatment with TACE, or ART) 
(11,12). However, not all patients who 
undergo TACE derive clinical benefit, 
and patients may experience tumor re-
currence (13,14). Recurrence may oc-
cur because of the proangiogenic effects 
of hypoxia resulting from TACE-induced 
necrosis at the tumor site (13). The an-
tiangiogenic effect of sorafenib has the 
potential to synergistically offset this ef-
fect of TACE, and multiple trials have 
shown promising safety and efficacy 
data on the use of TACE combined with 
sorafenib in HCC patients (15–19).

Global investigation of therapeutic 
decisions in hepatocellular carcinoma 
and of its treatment with sorafenib 
(GIDEON) is a nonrandomized obser-
vational registry study undertaken to 
evaluate the safety of sorafenib in pa-
tients with unresectable HCC in clinical 
practice (20). The GIDEON study de-
sign allowed for the collection of a large, 
robust, and clinically relevant global da-
taset, with a preplanned range of sub-
analyses across patient subgroups. Data 
on the use of TACE prior to or concom-
itantly with sorafenib were collected to 
allow assessment of TACE and sorafenib 
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Advances in Knowledge

nn The use of transarterial chemo-
embolization (TACE) prior to 
sorafenib varied globally and was 
more common in Japan (362 of 
508; 71.3%) and Asia-Pacific 
(560 of 928; 60.3%) than in 
United States (209 of 563; 
37.1%) and Europe (368 of 1113; 
33.1%).

nn Overall, 325 (10.1%) patients 
underwent TACE concomitant 
with sorafenib therapy; drug-
eluting bead TACE was more 
commonly used than lipiodol-
based TACE in the United States 
(31/73; 42.5%) and Europe 
(19/52; 36.5%) compared with 
other regions (range 0/13–3/125; 
0–2.4%).

nn The overall safety profile of 
sorafenib was consistent, irre-
spective of concomitant TACE 
administration.

nn In this observational study, over-
all survival in patients treated 
with sorafenib and concomitant 
TACE was 21.6 months (95% 
confidence interval: 18.0, not 
estimable) compared with 9.7 
months (95% confidence inter-
val: 9.2, 10.4) in nonconcomi-
tantly treated patients.

Hepatocellular carcinoma (HCC) is 
a leading cause of cancer-related 
death worldwide (1). HCC is a 

complex disease of liver cancer with 
underlying liver dysfunction, commonly 
arising from viral infections and cirrho-
sis (2). Therefore, HCC treatment is 
challenging and effectively amounts to 
the management of two separate dis-
eases. Treatment decisions in HCC are 
based on the severity of the cancer and 
the remaining degree of liver function-
ality (3). Most patients present with 
advanced stages of HCC that are incur-
able with surgical resection. According 
to most guidelines, transarterial che-
moembolization (TACE) is the first-line 
treatment for patients with intermedi-
ate stage HCC that is large or multinod-
ular, unresectable, and without vascular 
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for full safety evaluation of the overall 
study population, as well as for specific 
subgroups that were preplanned in the 
study design, including analysis based 
on treatment history, Child-Pugh score, 
and geographic region (20). The final 
analysis was performed 12 months af-
ter the 3000th patient was enrolled. 
All baseline and safety data are sum-
marized by using descriptive statistics, 
including mean, standard deviation, 
minimum, quartiles, median, and max-
imum calculated for metric data, and 
frequency tables for categorical data. 
Kaplan-Meier estimates and curves 
were calculated for survival end points.

Results

Patient Disposition
Overall, 3202 patients were eligible for 
and included in the safety analysis (Fig 1).  

Adverse events were graded according 
to the National Cancer Institute Com-
mon Terminology Criteria for Adverse 
Events, version 3.0 (National Can-
cer Institute, Bethesda, Md), and the 
likely relationship of sorafenib to any 
adverse event was documented as part 
of the case report form. Patients who 
received at least one dose of sorafenib 
and underwent at least one follow-up 
examination were evaluable for safety.

The primary objective of GIDEON 
was to evaluate the safety of sorafenib 
in patients with HCC under real-life 
practice conditions. Secondary objec-
tives included evaluating sorafenib effi-
cacy, duration of therapy, and treatment 
practice across various clinically rele-
vant subsets of patients. Full details of 
the GIDEON study design and rationale 
have previously been published (20).

Enrollment was planned for 3000 
patients, which was deemed sufficient 

Healthcare and were the lead medical 
advisor, internal statistician, and global 
study manager, respectively. All authors 
had access to relevant data and had 
control of which data were included in 
the manuscript. The final decision on 
manuscript content rested with the au-
thors who are not Bayer employees. The 
GIDEON protocol is available at https://
www.clinicaltrials.gov/ct2/show/NCT0
0812175?term=NCT00812175&rank=1, 
and a synopsis of the study results is 
publicly available at http://pharma.bay-
er.com/en/research-and-development/. 
The required documented approval 
from the appropriate ethics commit-
tees and institutional review boards was 
obtained for all participating centers 
prior to the study. All patients provided 
signed, informed consent to be included 
in the registry. The GIDEON study be-
gan enrolling patients in January 2009 
and was completed in April 2012.

Patients with a histologic, cytologic, 
or radiographic diagnosis of unresect-
able HCC and with a life expectancy of 
more than 8 weeks were included in the 
GIDEON study. Exclusion criteria were 
based on locally approved product in-
formation for sorafenib.

Comprehensive case report forms 
were used to collect patient data. In-
formation on demographics, baseline 
disease characteristics, previous ther-
apies, and initial sorafenib dose was 
recorded at the patients’ initial visits. 
Subsequent follow-up visits were at the 
discretion of the treating physicians, 
during which data regarding sorafenib 
dose (including any modifications or 
discontinuation), concomitant treat-
ments, adverse events, and outcomes 
(including death) were collected. The 
independent contract research organi-
zation Kantar Health (Munich, Germa-
ny) was responsible for data capture, 
data management, data quality review, 
and statistical reporting, overseen by 
Bayer Healthcare Pharmaceuticals.

All treatment decisions, including 
the administration of treatments con-
comitantly with sorafenib, were deter-
mined entirely at the discretion of the 
treating physicians. As such, the type, 
schedule, and other aspects of TACE 
were not dictated by the study protocol. 

Figure 1

Figure 1:  Flowchart of patient selection in GIDEON. aSafety population includes all patients who received 
at least one dose of sorafenib and underwent at least one follow-up assessment after the start of sorafenib 
treatment. bExpressed as a percentage of patients who received TACE concomitantly with sorafenib treat-
ment. cExpressed as a percentage of overall safety population. d89.9% of the overall patient population did 
not receive concomitant TACE.
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Use of Prior and Concomitant Therapies
In total, 57.5% of patients had received 
LRT prior to study entry, although with 
regional variation. Overall, TACE was 
the most common prior LRT received 
(Table 1). Lipiodol (Guebert, Villepinte, 

(10.1%), and patients who did not re-
ceive concomitant TACE treatment (n 
= 2877; 89.9%). Of the patients who 
received concomitant TACE treatment, 
the majority (71.7%) had also received 
prior TACE treatment.

TACE subgroups comprised patients 
who had received TACE treatment prior 
to sorafenib (47.2%), patients who had 
not received prior TACE treatment 
(52.8%), patients who received TACE 
treatment concomitantly with sorafenib 

Table 1

Use of Prior and Concomitant Therapies by Region

Therapy
Asia-Pacific  
(n = 928)

Europe  
(n = 1113)

Latin America  
(n = 90)

United States  
(n = 563)

Japan  
(n = 508)

Total  
(n = 3202)

Prior therapy
  All LRTs 624 (67.2) 484 (43.5) 25 (27.8) 278 (49.4) 429 (84.4) 1840 (57.5)
  TACE* 560 (60.3) 368 (33.1) 12 (13.3) 209 (37.1) 362 (71.3) 1511 (47.2)
  Lipiodol based 505 (90.2) 218 (59.2) 10 (83.3) 85 (40.7) 298 (82.3) 1116 (73.9)
  DEB 16 (2.9) 133 (36.1) 2 (16.7) 83 (39.7) 6 (1.7) 240 (15.9)
No. of TACE treatments†

  1 228 (40.7) 174 (47.3) 10 (83.3) 124 (59.3) 76 (21.0) 612 (40.5)
  2 116 (20.7) 92 (25.0) 1 (8.3) 55 (26.3) 67 (18.5) 331 (21.9)
  3 216 (38.6) 102 (27.7) 1 (8.3) 30 (14.4) 219 (60.5) 568 (37.6)
Ablation
   Radiofrequency ablation‡ 119 (12.8) 166 (14.9) 16 (17.8) 65 (11.5) 195 (38.4) 561 (17.5)
   Percutaneous ethanol injection§ 25 (2.7) 59 (5.3) 0 6 (1.1) 59 (11.6) 149 (4.7)
   Hepatic arterial infusion|| 48 (5.2) 11 (1.0) 2 (2.2) 22 (3.9) 96 (18.9) 179 (5.6)
Radiation
  External# 123 (13.3) 14 (1.3) 0 27 (4.8) 29 (5.7) 193 (6.0)
  Radioembolization** 1 (0.1) 1 (, 0.1) 0 2 (0.4) 0 4 (0.1)
  Surgery 225 (24.2) 172 (15.5) 5 (5.6) 53 (9.4) 220 (43.3) 675 (21.1)
  Systemic therapy 46 (5.0) 42 (3.8) 0 19 (3.4) 59 (11.6) 166 (5.2)
Concomitant therapy
  TACE 125 (13.5) 52 (4.7) 13 (14.4) 73 (13.0) 62 (12.2) 325 (10.1)
  Lipiodol based 100 (80.0) 26 (50.0) 12 (92.3) 21 (28.8) 50 (80.6) 209 (64.3)
  DEB 3 (2.4) 19 (36.5) 0 31 (42.5) 0 53 (16.3)
No. of TACE treatments
  1 90 (9.7) 35 (3.1) 9 (10.0) 48 (8.5) 43 (8.5) 225 (7.0)
  2 24 (2.6) 10 (0.9) 3 (3.3) 19 (3.4) 9 (1.8) 65 (2.0)
  3 11 (1.2) 7 (0.6) 1 (1.1) 6 (1.1) 10 (2.0) 35 (1.1)
Ablation
  Radiofrequency ablation 14 (1.5) 14 (1.3) 5 (5.6) 12 (2.1) 8 (1.6) 53 (1.7)
  Percutaneous ethanol injection 2 (0.2) 3 (0.3) 0 0 0 5 (0.2)
  Hepatic arterial infusion 34 (3.7) 1 (, 0.1) 0 1 (0.2) 18 (3.5) 54 (1.7)
Radiation
  External 33 (3.6) 13 (1.2) 0 14 (2.5) 23 (4.5) 83 (2.6)
  Radioembolization 0 2 (0.2) 0 1 (0.2) 0 3 (, 0.1)
  Surgery 8 (0.9) 2 (0.2) 1 (1.1) 4 (0.7) 3 (0.6) 18 (0.6)

Note.—Data in parentheses are percentages.

* Data missing for 327 patients.
† Based on number of patients who received TACE.
‡ Data missing for 338 patients.
§ Data missing for 353 patients.
|| Data missing for 341 patients.
# Data missing for 3009 patients.

** Data missing for 3198 patients.
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invasion was less common in patients 
who had received prior or concomitant 
TACE treatment compared with those 
who had not (Table 2). Extrahepatic 
spread was lower in patients treated 
concomitantly with TACE compared 
with all other subgroups.

Sorafenib Administration
The median daily dose of sorafenib was 
lower in patients previously treated 
with TACE compared with those who 
had not been previously treated with 
TACE (603.0 mg vs 757.0 mg) (Table 3).  
The median daily dose of sorafenib was 
also lower in concomitantly treated 
TACE patients compared with noncon-
comitantly treated patients (587.0 mg 
vs 698.5 mg). The overall median du-
ration of sorafenib therapy was 15.0 
weeks, although it was notably longer 

radiation being the most frequent (2.6%) 
(Table 1). A small number of patients 
underwent TACE after sorafenib discon-
tinuation (4.3%), most commonly in Ja-
pan (11.8%) (Table E1 [online]).

Patient Baseline Demographics and 
Disease Characteristics at Study Entry
Baseline demographics and disease 
characteristics at study entry for prior 
and concomitant TACE treatment use 
are shown in Table 2. Disease etiology 
was similar across all patient subgroups, 
although variations in Child-Pugh and 
Barcelona Clinic Liver Cancer stage 
were observed, as patients who had 
never received TACE treatment tended 
to have more severe liver disease at the 
start of sorafenib therapy compared 
with those who received prior or con-
comitant TACE treatment. Vascular 

France)-based TACE was generally 
more common than drug-eluting beads 
(DEB) TACE; however, DEB TACE was 
more common in the United States and 
Europe compared with all other re-
gions. Other LRTs used prior to study 
entry included radiofrequency ablation, 
percutaneous ethanol injection, and he-
patic artery infusion, which also varied 
regionally (Table 1).

The use of TACE concomitant with 
sorafenib was similar across the regions, 
although lower in Europe compared 
with elsewhere (Table 1). Overall, for 
concomitant TACE, lipiodol-based TACE 
was more common than DEB TACE 
(64.3% vs 16.3%), except for in the 
United States, where DEB TACE was 
more common (42.5% vs 28.8%). Con-
comitant use of treatments other than 
TACE was reported rarely, with external 

Table 2

Baseline Demographics and Disease Characteristics at Study Entry by Prior and Concomitant TACE

Characteristic
No Prior TACE  
(n = 1691)

Prior TACE  
(n = 1511)

No Concomitant  
TACE (n = 2877)

Concomitant TACE 
(n = 325) Overall (n = 3202)*

No. of men 1349 (79.8) 1282 (84.8) 2362 (82.1) 269 (82.8) 2631 (82.2)
Median age (y)† 62 (18–98) 62 (15–90) 63 (15–98) 58 (18–88) 62 (15–98)
Median body mass index (kg/m2)† 24.8 (13.9–58.0) 23.8 (14.1–45.1) 24.2 (13.9–58.0) 24.7 (17.2–43.2) 24.2 (13.9–58.0)
Etiology‡

  Hepatitis B 522 (30.9) 648 (42.9) 1030 (35.8) 140 (43.1) 1170 (36.5)
  Hepatitis C 545 (32.2) 508 (33.6) 938 (32.6) 115 (35.4) 1053 (32.9)
  Alcohol use 483 (28.6) 351 (23.2) 761 (26.5) 73 (22.5) 834 (26.0)
  Nonalcoholic steatohepatitis 55 (3.3) 35 (2.3) 80 (2.8) 10 (3.1) 90 (2.8)
BCLC stage§ 
  A 120 (7.1) 106 (7.0) 192 (6.7) 34 (10.5) 226 (7.1)
  B 282 (16.7) 352 (23.3) 536 (18.6) 98 (30.2) 634 (19.8)
  C 915 (54.1) 749 (49.6) 1526 (53.0) 138 (42.5) 1664 (52.0)
  D 115 (6.8) 58 (3.8) 161 (5.6) 12 (3.7) 173 (5.4)
Child-Pugh status||

  A 950 (56.2) 1018 (67.4) 1737 (60.4) 231 (71.1) 1968 (61.5)
  B 403 (23.8) 263 (17.4) 611 (21.2) 55 (16.9) 666 (20.8)
  C 58 (3.4) 16 (1.1) 68 (2.4) 6 (1.8) 74 (2.3)
Metastatic lesion
  HCC confined to liver 731 (43.2) 689 (45.6) 1228 (42.7) 192 (59.1) 1420 (44.3)
  Vascular invasion 427 (25.3) 285 (18.9) 660 (22.9) 52 (16.0) 712 (22.2)
  Extrahepatic spread 650 (38.4) 622 (41.2) 1180 (41.0) 92 (28.3) 1272 (39.7)

Note.—Unless otherwise indicated, data are number of patients and data in parentheses are percentages.

* Reflects patients with and those without prior TACE or patients with and those without concomitant TACE.
† Data in parentheses are the range.
‡ Data missing/not available for seven patients.
§ BCLC = Barcelona Clinic Liver Cancer. Data missing for four patients and not evaluable for 501 patients.
|| Score missing for one patient and not evaluable for 493 patients.
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Table 3

Administration of Sorafenib

Characteristic
No Prior TACE 
(n = 1691)

Prior TACE 
(n = 1511)

No Concomitant  
TACE (n = 2877)

Concomitant TACE 
(n = 25)

Overall 
(n = 3202)*

Daily dose 
  No. of patients† 1492 1365 2576 281 2857
  Median dose (mg)‡ 757.0 603.0 698.5 587.0 688.0
  Mean dose (mg)‡ 643.1 587.4 621.4 571.6 616.5
Duration of therapy
  No. of patients 1639 1491 2805 325 3130
  Median duration (wk)§ 13.3 16.7 13.1 36.4 15.0
  Mean duration (wk)§ 22.8 25.3 21.8 42.6 24.0

* Reflects patients with and those without prior TACE or patients with and those without concomitant TACE.
† Patients for whom dosing data are available.
‡ Average daily dose determined within patient-based actual days on study drug excluding interruptions.
§ Treatment duration is the time from initial visit to last dosing date.

in patients who underwent concomitant 
TACE (36.4 weeks) compared with pa-
tients who did not undergo concomi-
tant TACE (13.1 weeks) (Table 3).

Safety
Overall, treatment-emergent adverse 
events were reported in 85.3% of pa-
tients and drug-related adverse events 

were reported in 66.0% of patients, 
with little variation across patient 
subgroups (Table 4). Serious adverse 
events and drug-related serious adverse 
events were reported in 43.3% and 
9.3% of patients, respectively. Serious 
adverse events occurred in 33.5% of 
patients who underwent concomitant 
TACE, compared with 44.4% of those 
who did not. Overall, the most frequent 
treatment-emergent adverse events (oc-
curring in  10% of patients) included 
diarrhea (30.6%), hand-foot skin 
reaction (27.1%), and fatigue (23.7%) 
(Table 4). Patients who received con-
comitant TACE treatment had slightly 
increased incidences of diarrhea 
(37.8%) and hand-foot skin reaction 
(41.5%), compared with the overall 
study population (30.6% and 27.1%, 
respectively), but a slightly lower in-
cidence of fatigue (21.8% vs 23.7%). 
Adverse events resulting in perma-
nent discontinuation of sorafenib were 

Table 4

Summary of Sorafenib Safety Profile and Incidence of Most Common Treatment-emergent Adverse Events Occurring in 10% or More 
of Patients

Characteristic
No Prior TACE 
(n = 1691)

Prior TACE 
(n = 1511)

No Concomitant  
TACE (n = 2877)

Concomitant TACE 
(n = 325) Overall (n = 3202)*

Adverse events
  Total (all grades) 1430 (84.6) 1302 (86.2) 2444 (84.9) 288 (88.6) 2732 (85.3)
  Drug related 1037 (61.3) 1075 (71.1) 1871 (65.0) 241 (74.2) 2112 (66.0)
  Serious (all grades) 811 (48.0) 576 (38.1) 1278 (44.4) 109 (33.5) 1387 (43.3)
  Drug-related serious (all grades) 151 (8.9) 146 (9.7) 277 (9.6) 20 (6.2) 297 (9.3)
  Grade 3 or 4 497 (29.4) 519 (34.3) 905 (31.5) 111 (34.2) 1016 (31.7)
  Drug-related grade 3 or 4 359 (21.2) 395 (26.1) 677 (23.5) 77 (23.7) 754 (23.5)
  Grade 5 519 (30.7) 279 (18.5) 742 (25.8) 56 (17.2) 798 (24.9)
  Drug-related grade 5 31 (1.8) 15 (1.0) 44 (1.5) 2 (0.6) 46 (1.4)
  Resulting in permanent discontinuation of sorafenib 504 (29.8) 500 (33.1) 937 (32.6) 67 (20.6) 1004 (31.4)
Incidence of most common adverse events, all grades
  Diarrhea 502 (29.7) 479 (31.7) 858 (29.8) 123 (37.8) 981 (30.6)
  Hand-foot skin reaction 352 (20.8) 517 (34.2) 734 (25.5) 135 (41.5) 869 (27.1)
  Fatigue 416 (24.6) 344 (22.8) 689 (23.9) 71 (21.8) 760 (23.7)
  Anorexia 250 (14.8) 233 (15.4) 440 (15.3) 43 (13.2) 483 (15.1)
  Abdominal pain 236 (14.0) 212 (14.0) 398 (13.8) 50 (15.4) 448 (14.0)
  Liver dysfunction 217 (12.8) 178 (11.8) 366 (12.7) 29 (8.9) 395 (12.3)
  Rash/desquamation 203 (12.0) 188 (12.4) 337 (11.7) 54 (16.6) 391 (12.2)
  Nausea 190 (11.2) 130 (8.6) 279 (9.7) 41 (12.6) 320 (10.0)
  Hypertension 141 (8.3) 168 (11.1) 269 (9.4) 40 (12.3) 309 (9.7)
  Fever 88 (5.2) 103 (6.8) 158 (5.5) 33 (10.2) 191 (6.0)

Note.—Data are number of patients and data in parentheses are percentages. SAE = serious adverse event.

* Reflects patients with and those without prior TACE or patients with and those without concomitant TACE.
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least common in concomitantly treated 
TACE patients compared with other 
subgroups (20.6% vs 29.8%–33.1%).

Outcomes
Median overall survival was 12.7 months 
(95% confidence interval [CI]: 11.5, 
13.8) in patients who received prior 
TACE treatment and 9.2 months (95% 
CI: 8.4, 9.9) in patients who had not re-
ceived prior TACE treatment (Fig 2a).  
Patients who had received TACE treat-
ment prior to sorafenib had a nota-
bly longer median time from initial 

diagnosis to death than patients who 
had not received prior TACE treatment 
(44.7 months [95% CI: 41.7, 50.7] vs 
14.3 months [95% CI: 13.0, 16.2]) (Fig 
2b). Concomitantly treated TACE pa-
tients had a median overall survival of 
21.6 months (95% CI: 18.0, not esti-
mable) and a median time from initial 
diagnosis to death of 55.2 months (95% 
CI: 42.4, 86.2), while nonconcomitant-
ly treated patients had a median overall 
survival time of 9.7 months (95% CI: 
9.2, 10.4) and a median time from ini-
tial diagnosis to death of 24.4 months 

(95% CI: 21.7, 26.2) (Fig 3a, 3b). Over-
all survival was longer in concomitantly 
treated patients across Barcelona Clinic 
Liver Cancer stages (Fig 4).

Discussion

The large database generated from 
systematic data collection in GIDEON 
offers an opportunity to assess global 
patterns of LRT use in the treatment of 
HCC in clinical practice. Final analyses 
of GIDEON highlighted that almost half 
of patients received TACE treatment 

Figure 2

Figure 2:  Graphs show (a) overall survival and (b) survival time from initial diagnosis to death in patients who received prior TACE treatment versus patients who 
had not received prior TACE treatment. CI = confidence interval.

Figure 3

Figure 3:  Graphs show (a) overall survival and (b) survival time from initial diagnosis to death in patients who received TACE treatment concomitantly with 
sorafenib and patients who had not received concomitant TACE treatment. CI = confidence interval, NE = not evaluable.
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prior to sorafenib. The observed use of 
sorafenib following TACE was consis-
tent with the pivotal phase III Sorafenib 

Hepatocellular Carcinoma  Assessment 
Randomized Protocol trial, which dem-
onstrated the efficacy of sorafenib and 

Figure 4

Figure 4:  Graphs show overall survival according to Barcelona Clinic Liver 
Cancer (BCLC) stage and concomitant TACE for patients with (a) BCLC stage 
A, (b) BCLC stage B, (c) BCLC stage C, (d) BCLC stage D, and (e) patients who 
were not evaluable (NE). CI = confidence interval.

in which approximately one-third of 
patients had received TACE treatment 
prior to sorafenib (8). A number of pa-
tients who received prior TACE treat-
ment continued TACE treatment con-
comitantly with sorafenib, while some 
patients received TACE treatment only 
concomitantly with sorafenib. There-
fore, GIDEON confirms that TACE com-
bined with sorafenib is used in clinical 
practice, and more than 300 patients 
received this combination. The patterns 
of TACE use prior to sorafenib varied 
regionally, consistent with previous re-
ports, particularly in the frequency of 
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of TACE treatment practices and the 
publication of evidence-based guide-
lines to inform clinical decisions. More-
over, outcomes of HCC patients treated 
with TACE followed or not followed by 
sorafenib and the influence of timing 
to initiate sorafenib, or OPTIMIS, is 
an ongoing, prospective, observational 
study that will further evaluate the 
use of TACE and sorafenib in clinical 
practice.

Because GIDEON is an observa-
tional registry study, it is inherently 
limited by the lack of a randomized, 
controlled population. In addition, its 
observational nature means the study is 
also limited by the potential for selec-
tion bias and an inability to control for 
possible confounding factors. As such, 
it cannot evaluate if sorafenib in com-
bination with TACE provided a benefit 
over TACE alone, and the descriptive 
statistics used do not allow for conclu-
sive analysis of outcomes, so outcomes 
data must be interpreted with caution. 
However, GIDEON provides an oppor-
tunity to evaluate and understand global 
treatment patterns in clinical practice 
for the treatment of unresectable HCC. 
These data can be used to inform best 
practice and, ultimately, improve pa-
tient treatment and outcomes.

In conclusion, the findings from 
GIDEON in more than 3000 sorafenib-
treated HCC patients highlight that 
global variation exists in LRT use for 
the treatment of HCC and in the tech-
nical aspects of TACE. Importantly, no 
safety concerns were noted in the use 
of TACE treatment either prior to or 
concomitant with sorafenib treatment. 
Therefore, TACE treatment prior to 
and/or concomitant with sorafenib 
appears to be a viable therapeutic ap-
proach in the treatment of unresectable 
HCC.
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prior TACE and number of prior TACE 
treatments received per patient (23).

Lipiodol-based TACE was the pre-
dominant choice and more common 
than DEB TACE, perhaps unsurpris-
ingly as DEB is a relatively new method 
(13,24); for example, DEB TACE was 
not approved by the China Food and 
Drug Administration to be the choice 
of TACE agent except for use in clini-
cal trials. DEB TACE use varied globally 
and was more common in Western re-
gions. These data may reflect regional 
variations or delays in the uptake of 
DEB TACE, and patterns may alter as 
further safety and efficacy data in rep-
resentative patient populations are re-
ported (25–27).

With respect to disease charac-
teristics, patients without a history of 
TACE treatment tended to be at a more 
advanced stage of disease, likely reflect-
ing that patients with an earlier disease 
stage may be more likely to receive 
TACE treatment. Some patients receiv-
ing concomitant TACE treatment had 
extrahepatic spread (28%) or vascular 
invasion (16%), somewhat contrary 
to TACE treatment guidelines, which 
recommend TACE use in intermediate 
noninvasive HCC (28).

Safety findings in GIDEON were 
consistent with the known safety pro-
file of sorafenib. There was no evidence 
of unanticipated adverse events or ad-
verse event patterns in TACE-treated 
patients, and safety was similar in 
patients treated with TACE and those 
never treated with TACE. The combina-
tion of TACE with sorafenib appeared 
to be well tolerated, and safety profiles 
were broadly similar irrespective of the 
pattern of TACE use. Sorafenib admin-
istration data revealed that duration of 
sorafenib treatment was longest in pa-
tients who received concomitant TACE 
treatment (over 36 weeks), highlighting 
the feasibility of the combination.

Patients who received prior TACE 
treatment tended to have a slightly 
longer overall survival time compared 
with those who had not received prior 
TACE treatment. However, these out-
comes data must be interpreted with 
caution, given the variations in disease 
characteristics between patients who 

received prior or concomitant TACE 
treatment and those never treated with 
TACE. Patients who underwent a com-
bination of TACE with sorafenib had a 
longer overall survival compared with 
all other subgroups. However, data 
must be interpreted with caution as 
only a relatively low number of patients 
received concomitant TACE treatment 
compared with the other subgroups, 
and the majority of patients who re-
ceived concomitant TACE treatment 
had also received TACE treatment prior 
to sorafenib.

A number of studies have reported 
that the combination of sorafenib and 
TACE resulted in improved overall sur-
vival in patients with advanced HCC 
(17,19,29,30). However, a further 
study reported no benefit of sorafenib 
when given sequentially to patients who 
had responded to TACE (31). Ongoing 
trials will hopefully help to address key 
questions in relation to this combina-
tion in patients with advanced as well 
as intermediate stage HCC, including 
the optimal timing of sorafenib in re-
lation to TACE and the influence of pa-
tient characteristics on the safety and 
efficacy of this combination (32).

Overall, the final analysis of GIDE-
ON highlights global variations in TACE 
treatment patterns, as observed in the 
previous interim analysis (21). GIDEON 
data suggest that although prior TACE 
and TACE concomitant with sorafenib 
are tolerable and feasible, consistent 
with previous reports, variations exist 
in clinical practice, including the use of 
different TACE methodologies across 
global regions. GIDEON data may also 
reflect variations in decisions regarding 
when TACE should be performed and 
when TACE should be stopped (refrac-
tory), and thus when systemic ther-
apy should be initiated (10). Repeated 
courses of TACE with no objective re-
sponse may detract from the adminis-
tration of potentially effective systemic 
therapy as a result of a lack of evidence-
based guidelines (33). Further, scoring 
systems that better inform TACE re-
treatment are likely to prove useful in 
improving the approach to TACE use 
(11,34). The findings from GIDEON 
provide support for the standardization 
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