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Efficacy and safety of oxaliplatin, bevacizumab and oral S-1
for advanced recurrent colorectal cancer
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Abstract. The aim of this study was to evaluate the efficacy
and safety of co-administration of oral S-1 and oxaliplatin
(SOX) in combination with bevacizumab (bev) in patients
with advanced recurrent colorectal cancer. A retrospective
study of 36 patients with advanced recurrent colorectal cancer
was performed, of whom 27 received first-line and 9 received
second-line SOX+bev chemotherapy between 2010 and 2013
at the Hachioji Digestive Disease Hospital (Hachioji, Japan).
The SOX+bev regimen consisted of administration of intra-
venous oxaliplatin (85 mg/m?) on days 1 and 14, bevacizumab
(5 mg/kg) on day 1, and co-administration of oral S-1 twice
daily on days 1-14. The drug regimen was repeated every
4 weeks. SOX+bev treatment was associated with a response
rate of 45.2%, a disease control rate of 71%, and a median
progression-free survival (PFS) and overall survival (OS)
of 9.9 and 21.9 months, respectively. Patients who received
first-line chemotherapy benefited from treatment in terms of
prolonged PFS (13.8 months) and OS (28.2 months). Grade 3/4
adverse events were infrequent and included anaemia, throm-
bocytopenia, anorexia, diarrhea, sensory neuropathy, increased
aspartate aminotransferase level and skin rash. In conclusion,
SOX+bev therapy was found to be feasible and safe for patients
with advanced and recurrent colorectal cancer.

Introduction

The combination of leucovorin, 5-fluorouracil (5-FU), and oxali-
platin (FOLFOX) and bevacizumab (bev) has been extensively
used as first-line treatment for metastatic colorectal cancer (1,2).
However, infusion or injection of 5-FU with leucovorin has
certain disadvantages, including increased cost, inconvenience
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and morbidity associated with the use of a portable infusion
pump and central venous catheter (3). The use of oral anticancer
drugs has helped to overcome problems associated with contin-
uous infusion, infection and thrombosis. S-1 is an oral anticancer
drug that combines the prodrug tegafur with two modulators of
5-FU metabolism, gimeracil and oteracil (4). Several phase 111
clinical trials on metastatic colorectal cancer have demonstrated
that oral S-1 may substitute infusional 5-FU (5,6). Furthermore,
aphase I trial of first-line treatments in patients with metastatic
colorectal cancer (SOFT trial) demonstrated that the combina-
tion of S-1 and oxaliplatin with bevacizumab (SOX+bev) was as
efficacious as FOLFOX6+bev with respect to progression-free
survival (PES) (7). Therefore, the aim of the present study was
to evaluate the efficacy and safety of SOX+bev for patients with
advanced recurrent colorectal cancer.

Patients and methods

Patients. A total of 36 patients with advanced recurrent
colorectal cancer who were administered SOX+bev chemo-
therapy between January, 2010 and December, 2013 at the
Department of Surgery, Hachioji Digestive Disease Hospital
(Tokyo, Japan) were included in this retrospective study. All
patients provided written informed consent prior to treatment
initiation. All the patients had sufficient oral drug intake. The
patient inclusion criteria were as follows: i) Colorectal cancer
diagnosed by pathological examination or radiography; ii) unre-
sectable, locally advanced disease, or metastatic/recurrent
disease; iii) Eastern Cooperative Oncology Group performance
status of 0-2; iv) at least one measurable lesion according to the
Response Evaluation Criteria in Solid Tumours [RECIST (8)];
v) no limit of age and life expectancy; and vi) adequate organ
function, as indicated by white blood cell count =3,000/ul,
haemoglobin levels of 8 g/dl, platelet count =100,000/mm?,
total bilirubin levels <2.0 mg/dl, aspartate aminotransferase
(AST) and alanine aminotransferase levels not exceeding three
times the upper limit of normal, creatinine <1.5 mg/dl, blood
urea nitrogen <25 mg/dl and creatinine clearance =50 ml/min.
The exclusion criteria were as follows: i) Severe complications,
including active infection, cardiac or renal disease, marked
pleural effusion or ascites; ii) severe drug hypersensitivity;
iii) an active concomitant malignancy; and iv) pregnancy or
lactation.



392

Treatment. The SOX+bev regimen consisted of administra-
tion of intravenous oxaliplatin (85 mg/m?) on days 1 and 14,
bevacizumab (5 mg/kg) on day 1 and co-administration of oral
S-1 twice daily on days 1-14. The total daily S-1 dosage was
calculated according to the body surface area (BSA): Patients
with a BSA of <1.25 m? received 80 mg/day, those with a BSA
1.25-1.5 m? received 100 mg/day and those with a BSA =1.5 m?
received 120 mg/day. The drug regimen was repeated every
4 weeks. The tumour response was measured by computed
tomography in accordance with the RECIST every two courses,
or more frequently in patients with suspected disease progres-
sion. Toxicities associated with the drug regimen were evaluated
according to the Common Terminology Criteria for Adverse
Events [CTCAE; version 3.0 (9)].

Survival analysis. Overall survival (OS) was calculated from
the day of treatment initiation to either the date of the last patient
follow-up or death, and PFS was calculated from the day of
treatment initiation to the identification of disease progression,
death or the censored date. Median OS and PFS were estimated
using Kaplan-Meier analysis and compared using the log-rank
test.

Results

Patient characteristics. A total of 36 patients were enrolled in
this study. Patient characteristics are summarized in Table I.
The median patient age was 67.4 years (range, 44-84 years)
and the male:female ratio was 23:13. The primary tumour
was located in the colon in 26 patients (72.2%) and the
rectum in 10 patients (27.8%). Within this cohort, SOX+bev
was the first-line chemotherapy regimen administered to
27 patients (75%), while only 9 patients (25%) had received
previous chemotherapy. Of these 9 patients, 6 had received a
course of S-1+irinotecan (IRIS) prior to SOX+bev, while the
remaining 3 patients received courses of IRIS and FOLFOX
prior to initiation of SOX+bev therapy.

Efficacy. The median number of chemotherapy courses was
5.7 (range, 1-18). Although a response to chemotherapy could
not be determined in 5 patients, 14/31 patients achieved a
partial response to SOX+bev treatment, resulting in a response
rate (RR) of 45.2%. Stable disease was observed in an addi-
tional 8 patients, resulting in a disease control rate (DCR)
of 71%. The RR and DCR of patients who received SOX+bev
as first-line chemotherapy were the same as those calculated
for the complete cohort.

Survival. The median PFS for the cohort treated with SOX+bev
was 9.9 months (Fig. 1), while the median OS was 21.9 months
(Fig. 2). For patients who received SOX+bev exclusively as
first-line treatment, the median PFS (13.8 months) (Fig. 3) and
the median OS (28.2 months) (Fig. 4) were increased compared
with those for the entire cohort.

Toxicity. Adverse events, which were potentially due to
drug-related toxicity of SOX+bev, are summarized in Table II.
Certain adverse events were frequently observed, including
sensory neuropathy (n=22; 61.1%), thrombocytopenia (n=13;
36.1%), anorexia (n=9; 25%) and leukopenia (n=7; 19.4%). More
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Table I. Characteristics of patients (n=36).

Characteristics Patients, n (%)
Age (years)

Median (range) 67.4 (44-86)
Gender

Male 23 (63.9)

Female 13 (36.1)
Primary location (%)

Colon 26 (72.2)

Rectum 10 (27.8)
Previous chemotherapy

No 27 (75.0)

Yes 9(25.0)
Metastatic sites

Liver 8

Peritoneum 7

Local recurrence 4

Lung 4

Lung/lymph nodes 4

Liver/lymph nodes 3

Lymph nodes 2

Other 4
Number of treatment courses, mean (range) 5.7 (1-18)
Response rate (%) 452

severe toxicities (grade 3 and 4), including anaemia, thrombocy-
topenia, anorexia, diarrhea, sensory neuropathy, increased AST
levels, rash and infusion reaction, were observed in 8 patients.
No adverse events were observed in patients who had completed
other chemotherapies prior to the SOX+bev regimen.

Discussion

A combinatorial approach to chemotherapy using targeted agents
and complementary drug combinations, such as oxaliplatin and
5-FU, is widely used for the first-line treatment of patients with
advanced and recurrent colorectal cancer (10,11). Combinations
of folinic acid and 5-FU (either bolus or infusional) with either
oxaliplatin or irinotecan (FOLFOX and FOLFIRI, respectively),
are considered the gold standard regimens for the first-line
treatment of advanced and recurrent colorectal cancer (12-14).
In Japan, oral S-1 has been widely used for the treatment of
gastrointestinal cancers. In phase II studies, S-1 alone elicited
an RR of 19-40% with tolerable adverse events in patients
with metastatic colorectal cancer (15-17). Furthermore, several
trials using SOX regimens have reported RRs of 47-54% and
DCRs of 81-90% (6,18,19). In those studies, the median PFS
of patients receiving SOX regimens was 6.5-8.5 months, while
the median OS was 21.2-27.2 months, highlighting the efficacy
and feasibility of SOX as first-line chemotherapy for metastatic
colorectal cancer (6,18,19). As mentioned above, the SOFT trial
reported that the SOX+bev combination was as effective as
mFOLFOX6+bev in terms of PFS in patients with metastatic
colorectal cancer (7). To determine whether the continuous
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Table II. Adverse events in the oral S-1, oxaliplatin and bevacizumab group.

Grade (n)
Patients with
Adverse events 1 2 3 4 grade 3/4 toxicity, n (%)
Leukopenia 3 4 0 0 0(0.0)
Anemia 1 2 1 0 1(2.8)
Thrombocytopenia 9 4 0 1 1(2.8)
Anorexia 8 2 1 0 1(2.8)
Diarrhea 3 3 1 0 1(2.8)
Sensory neuropathy 7 14 1 0 1(2.8)
Nausea 0 2 0 0 0 (0.0)
Alopecia 1 0 0 0 0 (0.0)
Increased alanine aminotransferase 0 3 0 0 0(0.0)
Increased aspartate aminotransferase 0 1 2 0 2(5.5)
Stomatitis 1 0 0 0 0(0.0)
Rash 1 0 1 0 1(2.8)
Elevated blood pressure 2 0 0 0 0(0.0)
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Figure 1. Kaplan-Meier curve for progression-free survival in all patients
(n=36).
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Figure 2. Kaplan-Meier curve for overall survival in all patients (n=36).

5-FU infusion in the FOLFOX regimen can be replaced with
oral S-1, the present clinical study was performed with the
SOX+bev regimen administered to patients with advanced
and recurrent colorectal cancer. In the present study, the dose
of intravenous oxaliplatin on days 1 and 14 and that of beva-
cizumab was based on the FOLFOX6 regimen prior to the
SOFT trial. In the cohort of the present study, an RR of 45.2%,
a DCR of 71%, a median PFS of 9.9 months and a median OS

Figure 3. Kaplan-Meier curve for progression-free survival in patients who
received first-line treatment with oral S-1, oxaliplatin and bevacizumab (n=27).
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Figure 4. Kaplan-Meier curve for overall survival in patients who received
first-line treatment with oral S-1, oxaliplatin and bevacizumab (n=27).

of 21.9 months were observed. The increased median PFS of
13.8 months and median OS of 28.2 months in patients under-
going first-line chemotherapy with SOX+bev suggests that this
regimen may effective as a first-line chemotherapeutic regimen.
The RR, DCR, median PFS and median OS observed in the
present study were similar to those obtained with the combina-
tion of oxaliplatin and S-1. Furthermore, our SOX+beyv first-line
chemotherapy data were similar to those presented in the SOFT
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trial (7). However, it should be mentioned that the 27 patients
who received SOX+bev as first-line chemotherapy subsequently
received second-line chemotherapy with IRIS+bev, indicating
that our data require further evaluation. In addition, third-line
and subsequent treatments included the addition of experimental
molecular-targeted agents (cetuximab-irinotecan), which may
have contributed to the survival prolongation observed in our
cohort.

The SOFT trial also reported a significantly lower inci-
dence of grade =3 neutropenia and leukopenia with SOX+bev,
compared with mFOLFOX6+bev treatment (7). Other studies
also reported grade 3-4 leukopenia in 0-2% patients following
administration of SOX (6,7,18). Thrombocytopenia is one of
the main haematological abnormalities caused by oxaliplatin,
with 13-28% of patients exhibiting grade =3 thrombocytopenia
in previous SOX therapy studies (6,7,18). It has been suggested
that oxaliplatin-induced thrombocytopenia may be associated
with bone marrow suppression, as well as liver damage due
to sinusoidal obstruction syndrome (20-22). In addition, it has
been reported that 0-10% of patients treated with SOX experi-
enced grade >3 diarrhea; however, grade 3-4 thrombocytopenia
and diarrhea were only observed in 2.8% of our cohort at the
SOX dose administered. Of note, the most frequently observed
adverse event in trials using SOX was sensory neuropathy,
which occurred at a frequency of 75-91%, with high-grade
neuropathy occurring in 0-10% of the patients (6,7,18). In the
present study, sensory neuropathy of any grade was also the
most frequent adverse event observed, occurring at a frequency
of 61.1%, while grade 3-4 sensory neuropathy occurred in 2.8%
of the patients. The reduced frequency of sensory neuropathy
in the present study compared with that in previous studies may
be the result of the revised criteria for dose reduction.

In conclusion, the results of the present study suggested
that SOX+bev combination chemotherapy is safe and feasible
for patients with advanced recurrent colorectal cancer.
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