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Comparison of FOLFOX/CAPOX and Sorafenib in Locally Advanced
or Metastatic Hepatocellular Carcinoma

Lokal lleri veya Metastatik Hepatoseluler Karsinomda FOLFOX/CAPOX ve Sorafenib
Karsilastirmasi
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Abstract

Objectives: Liver cancer ranks third in terms of mortality worldwide. Sorafenib is a tyrosine kinase inhibitor that was approved for patients with
advanced hepatocellular cancer (HCC). There are not many large-scale studies comparing sorafenib with chemotherapy. We planned to compare the
effectiveness of sorafenib and chemotherapy in advanced-stage HCC patients.

Materials and Methods: Patients over the age of 18, who were followed up with a diagnosis of advanced stage HCC in the Medical Oncology Department
at Ankara University Faculty of Medicine between 2012 and 2022, who received sorafenib or FOLFOX/CAPOX treatment as first-line treatment, were
included in the study. Patient and disease characteristics were recorded from the hospital database (Avicenna) and compared statistically.

Results: Forty-four patients were included. The Eastern Cooperative Oncology Group performance status of all patients was 0-1. Nine (22.5%) patients
had liver cirrhosis. The distribution of Child-Pugh scores was similar between groups (p=0.45). It was seen that 22 (50%) patients had stage A-B disease
and 22 (50%) patients had stage C disease. It was recorded that 37 (84.1%) patients received sorafenib and 7 (15.9%) patients received FOLFOX/CAPOX
treatment. Progression-free survival was measured as 2 months for the FOLFOX/CAPOX arm and 1 month for the sorafenib arm (p=0.96, log-rank).
Overall survival was measured as 8.8 months in the FOLFOX/CAPOX arm and 6.3 months in the sorafenib arm (p=0.29, log-rank).

Conclusion: No difference in survival was demonstrated between sorafenib and FOLFOX/CAPOX treatment. Multicenter and larger population studies
are needed to elucidate the place of fluoropyrimidine and oxaliplatin combination in HCC treatment.
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Amac: Karaciger kanseri, akciger ve kolorektal kanserden sonra diinya ¢apinda mortalite acisindan ticlincli sirada yer almaktadir. Sorafenib, 2007
yilinda inoperabl hepatoseliler kanser (HCC) hastalarinda onay almis bir tirozin kinaz inhibitoridur. Sorafenibin kemoterapi ile kiyaslandigi genis
caph fazla sayida calisma olmadigi goriilmektedir. Bu calismada ileri evre HCC hastalarinda sorafenib ile kemoterapi etkinliginin karsilastiriimasi
planlandi.

Gerec ve Yontem: Ankara Universitesi Tip Fakiiltesi, Tibbi Onkoloji boliimiinde 2012-2022 arasinda ileri evre HCC tanisi ile takip edilen, birinci
basamak tedavide sorafenib veya FOLFOX/CAPOX tedavisi alan, 18 yas lizerindeki hastalar calismaya dahil edildi. Hasta ve hastalik 6zellikleri hastane
veritabanindan (Avicenna) kaydedildi ve istatistiki olarak karsilastirildi.

Bulgular: Calismaya 44 hasta dahil edildi. Tm hastalarin Dogu Kooperatif Onkoloji Grubu performans durumu 0-1 idi. Dokuz (%22,5) hastada
karaciger sirozu mevcuttu. Timor evreleri degerlendirildiginde 22 (%50) hastada evre A-B, 22 (%50) hastada evre C hastalik oldugu goriildi.
Sistemik tedavilerde 37 (%84,1) hastanin sorafenib, 7 (%15,9) hastanin FOLFOX/CAPOX tedavisi aldi§i kaydedildi. Child-Pugh skorlarinin dagilimi
gruplar arasinda benzerdi (p=0,45). Progresyonsuz sagkalim FOLFOX/CAPOX kolu icin 2 ay, sorafenib kolu igin 1 ay olarak &l¢iildii (p=0,96, log-rank).
Genel sagkalim FOLFOX/CAPOX kolunda 8,8 ay, sorafenib kolunda ise 6,3 ay olarak 6l¢iildii (p=0,29, log-rank).

Sonug: Sorafenib ile FOLFOX/CAPOX tedavisi arasinda sagkalim agisindan fark gosterilemedi. Fluoropirimidin ve okzaliplatin kombinasyonunun HCC
tedavisindeki yerinin aydinlatiimasi icin cok merkezli ve daha genis popilasyonlu ¢alismalara gereksinim vardir.
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Introduction

Liver cancer ranks third in terms of mortality worldwide, after
lung and colorectal cancer (1). Hepatocellular carcinoma (HCC)
is the most common type of primary liver cancer, with a rate of
around 80% (2). New treatment options for this disease, which
has a very high mortality rate, especially in the advanced stages,
are an important research topic in the oncology literature.

The Barcelona Clinic Liver Cancer (BCLC) system, which is
widely accepted for staging and treatment selection, integrates
the Child-Pugh score, which is used as the gold standard in
determining liver functional reserve, apart from the extent of
the disease (3,4). This system is widely used in HCC treatment
decision. Among the new systemic treatments for advanced
stage patients who are not suitable for local treatments, the
combination of atezolizumab and bevacizumab, which has been
shown to be superior to sorafenib, and the combination of
durvalumab and tremelimumab, stand out (5,6). However, it is
not possible to use these agents in many patients due to reasons
such as availability of the drugs and reimbursement conditions.

Sorafenib is a tyrosine kinase inhibitor (TKI) approved in
2007 for inoperable HCC patients and is now widely used in
advanced-stage disease. Sorafenib was compared with placebo
in its study in advanced disease, with median survivals reported
as 10.7 and 7.9 months, respectively (7). Although it is known
that the effectiveness of chemotherapy is limited, especially
in patients with chronic liver disease-related complications
and high volume disease (8), after the approval of sorafenib, it
appears that there are not many large-scale studies comparing
sorafenib with chemotherapy. A recently published study has
shown that hepatic artery infusion of fluorouracil (5-FU) and
oxaliplatin (OXA) may be superior to sorafenib in disease limited
to the liver (9).

In this study, we planned to compare the effectiveness of
sorafenib and chemotherapy in advanced-stage HCC patients.

Materials and Methods

The study was conducted in accordance with the Declaration
of Helsinki and Regulations in drug research Ministry of Health,
Goverment of Tirkiye, January 29,1993. Ankara University
Faculty of Medicine Ethics committee approved the study
protocol (decision no.: 103-280-24, date:24.04.2024). All
patients signed informed consent to participate in retrospective
studies before initial presentation.

Patients over the age of 18, who were diagnosed with
advanced stage HCC and were treated with sorafenib or
FOLFOX/CAPOX in first-line treatment, at Ankara University
Faculty of Medicine, Medical Oncology Department between
2012 and 2022, were included in the study. Previous trans-

arterial chemo-embolization treatment was not considered an
exclusion criteria. Patients who did not receive sorafenib or
FOLFOX/CAPOX chemotherapy in first-line treatment, who had
a local treatment option and whose data were not available
were excluded. Information such as age, comorbidities, HCC
etiology, BCLC stage, previous local treatments, Child-Pugh
score, encephalopathy and ascites status were recorded from
the hospital database (Avicenna).

Statistical Analysis

Statistical analysis was performed with R version 4.1 (R
foundation) program. The distribution of variables was evaluated
visually (histogram and probability plots) and analytically
(Kolmogorov-Smirnov/Shapiro-Wilk tests, according to number
of patients). Descriptive statistics were given as mean and
standard deviation for normally distributed variables. Chi-
Square test was used to compare categorical variables. Kaplan-
Meier analysis and log-rank test were used for survival tests,
including analysis for progression free and overall survival
for FOLFOX/CAPOX and sorafenib treatments. For statistical
significance, type-1 error level was accepted as 5%.

Forty-four patients were included in the study. Forty patients
(91%) were male and 4 patients (9%) were female. The Eastern
Cooperative Oncology Group performance status of all patients
was 0-1. When comorbidities were evaluated, 14 (31.8%) patients
had hypertension, 15 (34.1%) patients had diabetes mellitus, and
7 (15.9%) patients had atherosclerotic cardiovascular disease.
Nine (22.5%) patients had liver cirrhosis. When the Barcelona
stages of the tumor were evaluated, it was seen that 22 (50%)
patients had stage A-B disease and 22 (50%) patients had stage
C disease. When the etiology was examined, it was seen that
21 (47.7%) patients had hepatitis B and 4 (9.1%) patients had
hepatitis C. Thirty-two (72.7%) patients received local treatment
before systemic treatment. In systemic treatments, 37 (84.1%)
patients received sorafenib and 7 (15.9%) patients received
FOLFOX/CAPOX treatment. The clinical characteristics of the
patients are summarized in Table 1.

It was observed that 22 (59.4%) of 37 patients receiving
sorafenib were Child-Pugh category A, and 15 (40.5%) were
B. It was noted that in the FOLFOX/CAPOX group, 3 (42.9%)
patients were category A and 4 (57.1) patients were category
B. There were no Child-Pugh C patients. The distribution of
Child-Pugh scores was similar between groups (p=0.45). While
ascites was not observed in 27 (72.9%) patients in the sorafenib
group, ascites was slight in 9 (24.3%) patients and moderate in 1
(2.7%) patient. In the FOLFOX/CAPOX group, 2 (28.6%) patients
had slight ascites. There was no difference between the groups
in terms of ascites. Hepatic encephalopathy was not observed in
any patient (Table 2).
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Table 1. Patient characteristics
Male (n=40) Female (n=4) Total (n=44) p value

Age, mean (+/- SD) 65.5 (9.22) 59.3 (18.2) 64.9 (10.2) 0.5
ECOG performance status 0-1, n (%) 40 (1000%0) 4 (1009%) 44 (100%)
Comorbidities, n (%)
Hypertension 12 (30%%) 2 (50%) 14 (31.8%) 0.41
Diabetes mellitus 13 (32.5%) 2 (50%) 15 (34.1%) 0.48
Atherosclerotic cardiovascular disease 7 (17.5%) - 7 (15.9%) 0.36
Cirrhosis 9 (22.5%) - 9 (20.5%) 0.29
Stage (Barcelona)
A-B 21 (42.5%) 1 (25%) 22 (500%) 0.50
C 19 (47.5%) 3 (75%) 22 (500%)
HCC etiology
Hepatitis B 19 (47.5%) 2 (500) 21 (47.7%)
Hepatitis C 3 (7.5%) 1 (25%) 4 (9.1%) 0.74
Other/unknown 18 (45%) 1 (25%) 19 (43.2%)
Local treatment 30 (75%) 2 (500%) 32 (72.7%) 0.28
Systemic treatment
Sorafenib 34 (85%) 3 (75%) 37 (84.1%) 0.60
FOLFOX/CAPOX 6 (15%) 1 (25%) 7 (15.9%)
SD: Standard deviation, ECOG: Eastern Cooperative Oncology Group
Table 2. Distribution of patients according to Child-Pugh scores and ascites status

‘ Sorafenib (n=37) ‘ FOLFOX/CAPOX (n=7) ‘ Total (n=44) ‘ p value
Child-Pugh
A 22 (59.4%) 3 (42.9%) 25 (56.8%) 0.45
B 15 (40.5%) 4 (57.1%) 19 (43.2%)
Ascites
Absent 27 (72.9%) 5 (71.4%) 32 (72.7%)
Slight 9 (24.3%) 2 (28.6%) 11 (25%) 0.89
Moderate 1(2.7%) - 1 (2.2%)
No encephalopathy 37 (100%) 7 (100%) 44 (100%)

Progression-free survival was measured as 2 months for the
FOLFOX/CAPOX arm and 1 month for the sorafenib arm (p=0.96,
log-rank, Figure 1).

Overall survival was measured as 8.8 months in the FOLFOX/
CAPOX arm and 6.3 months in the sorafenib arm (p=0.29, log-
rank, Figure 2).

The results of our study show that there is no difference in
overall and progression-free survival between FOLFOX/CAPOX
and sorafenib. Although our study has limitations such as a
small and heterogeneous patient population, possible data loss
due to retrospective design, and being a single-center study, it
contributes to the literature since there are very few studies

comparing chemotherapy with sorafenib in the treatment of
HCC.

It is known that chemotherapy has limited effectiveness in
the treatment of HCC and optimal chemotherapy regimen is
unknown. Although response rates are low, there is evidence
in the literature that these rates are affected by factors such
as tumor burden, performance status, tumor thrombus and
bilirubin level (8).

Sorafenib is a TKI approved in 2007 for inoperable HCC
patients and is now widely used in advanced stage disease (7).
It is known that for this disease, where mortality is quite high
and treatment options are limited, the number of agents that
demonstrate a survival advantage is quite low. Although the
median survival with sorafenib was reported as 10.7 months in
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Figure 1: Progression-free survival in patients receiving FOLFOX/CAPOX
and sorafenib

Treatment Type — Sorafenib — CAPOX/FOLFOX

1.00 4
(%]
2o
=
]
k-]
[
a 050
®
2
2
@ 02

0.00 -

0 20 40 60 80
Time (mos)

Figure 2: Overall survival in patients receiving FOLFOX/CAPOX and
sorafenib

the SHARP trial, a point that should be noted in this study is
that the drug was compared with placebo. Although there are
trials for immunotherapy and other tyrosine kinase inhibitors
in the literature (10,11), there do not seem to be many studies
comparing chemotherapy with sorafenib. In a phase 3 trial,
which included 356 patients, comparing sorafenib alone
and the sorafenib-doxorubicin combination, no significant
difference on survival could be demonstrated (12). In another
phase 2 trial which included 94 patients, sorafenib alone and
the gemcitabine-OXA-sorafenib combination were compared.
Although a better objective response rate was achieved in the
chemotherapy arm, no significant progression-free survival
advantage was demonstrated (13). It appears that sorafenib has
not been compared head-to-head with chemotherapy in large-
scale studies. In addition, availability of immunotherapy and
other combination treatments, which have been shown to be
superior in first-line treatment in advanced disease, is limited,
and there appears to be an unmet need in advanced disease.

In our study, no superiority of sorafenib over FOLFOX/CAPOX
chemotherapy was observed in first-line treatment of HCC
patients who were not suitable for local treatment options. In
addition, overall survival was observed to be longer in patients
who responded to FOLFOX/CAPOX treatment, despite not
reaching statistical significance, probably due to low patient
count. In a recent phase 3 trial including 262 patients, hepatic
arterial infusion of 5-FU/OXA treatment was compared with
sorafenib, and overall survival was reported as 13.9 and 8.2
months, respectively (9). An important point in this study is that
local treatments could be applied to 16 patients after treatment,
and the median survival in this group was reported as 20.8
months, while survival in high-risk patients was reported as 5.7
months versus 10.8 months. In another phase 3 trial comparing
sorafenib alone with the combination of hepatic arterial infusion
chemotherapy in patients with portal vein tumor thrombosis, a
sign of high risk and poor prognosis, survivals were reported
as 16.3 and 6.5 months, respectively (14). However, it was
also reported in this study that the toxicity of combination
therapy was higher. These studies suggest that 5-FU and OXA
chemotherapy regimens may be effective in the treatment of
HCC and are consistent with the findings of our study. These
findings suggest that 5-FU and OXA chemotherapy may provide
a survival advantage in some patient subgroups. Since our study
included a small number of patients, it was not possible to assess
the subgroups in which chemotherapy could be most beneficial.
Identification of these patient subgroups and factors that may
indicate chemotherapy sensitivity is crucial, especially for a
patient population that has limited access to new combination
therapies that have been shown to be superior to sorafenib, and
may guide individualization of treatment and provide a survival
advantage in this patient group.

In conclusion, no difference in survival was demonstrated
between sorafenib and FOLFOX/CAPOX treatment in our study.
Multicenter and larger population studies are needed to
elucidate the place of fluoropyrimidine and OXA combination
in HCC treatment.
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