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Abstract

Background: Although chemotherapy for metastatic colorectal cancer (mCRC) has improved, the standard chemotherapy
regimens for patients with RAS wild-type mCRC remain debated. This study aimed to compare S-1 and oxaliplatin (SOX) +
bevacizumab (B-mab) with SOX + cetuximab (C-mab) in patients with previously untreated recurrent advanced CRC with
wild-type KRAS.

Methods: This randomized phase II, open-label, multicenter study compared the efficacy and safety of SOX+B-mab with
SOX+C-mab in patients with previously untreated advanced CRC with wild-type KRAS. Between February 2012 and October
2016, 45 patients were enrolled.

Results: Overall response rates were 59.1 and 43.5% (p= 0.29) and disease control rates were 90.9 and 91.3% (p= 0.96) in the
SOX+B-mab and SOX+C-mab groups, respectively. Median overall survival (OS) was 25.3 and 15.5months (HR = 0.607, p=
0.167) and median progression-free survival (PFS) were 11.7 and 5.5months (HR = 0.558, p= 0.077) in the SOX+B-mab and
SOX+C-mab groups, respectively. The OS and PFS of patients with early tumor shrinkage (ETS) were not significantly different
in the SOX+B-mab group. However, they were significantly better when ETS was ≥20 in the SOX+C-mab group (p= 0.032
and p= 0.003, respectively).

Conclusions: The efficacy and safety of SOX+B-mab and SOX+C-mab for wild-type KRAS recurrent advanced CRC as first-
line chemotherapy were almost the same. Consideration of the treatment strategy based on ETS may improve patient
prognosis, especially in patients receiving the SOX+C-mab regimen.

Trial registration: UMIN Clinical Trials Registry (UMIN000006706).
Date of registration: NOV/11/2011.
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Background
Colorectal cancer (CRC) is the third most common malig-
nancy in men and the second most common in women, and
it ranks third in terms of incidence but second in terms of
mortality in both sexes worldwide. In 2018, over 1.8 million
new CRC cases and about 900,000 deaths were estimated to
occur, accounting for about 10% of all cancer cases and
deaths [1]. Approximately 20–25% of patients with CRC
show synchronous metastases, and an additional 20–25% of
patients will develop metastases after curative resection [2,
3]. Although clinical outcomes in patients with metastatic
colorectal cancer (mCRC) have improved over the last dec-
ade in particular and the median OS for patients with mCRC
is over 30months and more than double that of 20 years
ago, the standard-of-care chemotherapy regimens for pa-
tients with RAS wild-type mCRC remain debated [4]. A
phase III trial of irinotecan/5-FU/leucovorin (FOLFIRI) or
oxaliplatin/5-FU/leucovorin (mFOLFOX6) with bevacizumab
or cetuximab for patients with KRAS wild-type untreated
mCRC (CALGB/SWOG80405), in which the primary end-
point was OS, showed no significant difference in the com-
bination of chemotherapy with cetuximab or bevacizumab,
but it showed a trend toward longer OS in cetuximab-
treated patients versus bevacizumab-treated patients with
FOLFOX [5]. A randomized, open-label, phase III trial of
FOLFIRI plus cetuximab versus FOLFIRI plus bevacizumab
as first-line treatment for patients with mCRC (FIRE-3) did
not meet its primary endpoint: objective tumor response. Al-
though there was no significant difference in progression-
free survival (PFS), a difference in OS with a benefit of 3.7
months in cetuximab-treated patients was observed in the
KRAS exon 2 wild-type population [6]. A post-hoc analysis
of tumor dynamics in the final RAS wild-type subgroup
showed a 7.5-month benefit in OS with cetuximab (hazard
ratio [HR] 0.7) [7].
S-1 is an oral anticancer agent that combines tegafur

with two modulators: gimeracil and oteracil potassium
[8]. A phase III trial designed to validate the non-
inferiority of S-1 and oxaliplatin (SOX) plus bevacizu-
mab to mFOLFOX6 plus bevacizumab (SOFT study) in
terms of PFS in patients with mCRC who had not previ-
ously received chemotherapy demonstrated the non-
inferiority of SOX plus bevacizumab to mFOLFOX6 plus
bevacizumab [9]. Updated OS analyses of the SOFT
study demonstrated that SOX plus bevacizumab is non-
inferior to mFOLFOX6 plus bevacizumab in terms of
PFS(10.2 months vs 10.2 months), and the authors con-
cluded that SOX plus bevacizumab is considered an

effective regimen for first-line chemotherapy in patients
with mCRC and can be used instead of mFOLFOX6 plus
bevacizumab [10].
No study has compared the difference of SOX plus

bevacizumab and SOX plus cetuximab as a first-line
treatment for untreated mCRC in the RAS-wild popula-
tion. The present randomized phase II study aimed to
compare SOX plus bevacizumab with SOX plus cetuxi-
mab in patients with previously untreated recurrent ad-
vanced CRC with wild-type KRAS.

Methods
Ethics statements
This Multi-center Clinical Study Group of Osaka, Colorectal
Cancer Treatment Group (MCSGO)-1107 (UMIN000006
706) study was conducted in accordance with the ethical
principles of the Declaration of Helsinki and in compliance
with Japanese ethical guidelines for clinical studies. The study
protocol was approved by the institutional review board of
each participating institution, and written informed consent
was obtained from all patients before enrolment.

Study design and patients
This phase II, randomized, open-label, multicenter study
evaluated the efficacy and safety of SOX with bevacizu-
mab or cetuximab in patients with previously untreated,
unresectable, locally advanced, or metastatic CRC with
wild-type KRAS. The KRAS status of exon 2 (codons 12/
13) was verified by local polymerase chain reaction. Eli-
gible patients were aged ≥20 years with previously
untreated, locally advanced, histologically proven, unre-
sectable or metastatic CRC. If postoperative adjuvant
chemotherapy was administered, registration was ap-
proved as long as at least 180 days had passed since the
last dose. In addition, patients had an Eastern Coopera-
tive Oncology Group performance status of 0 or 1, ≥1
measurable lesion per RECIST version 1.1 (v1.1) [11],
life expectancy > 3 months, and adequate organ function.
Patients were excluded if they had prior adjuvant
chemotherapy including oxaliplatin, active malignancy
requiring treatment, active autoimmune disease, active
infection requiring systemic treatment, continuous sys-
temic steroid treatment, interstitial lung disease, active
hepatitis B virus infection, active non-infectious pneu-
monitis, or pregnancy.
Participants were randomly assigned in a 1:1 ratio to

receive either bevacizumab or cetuximab by using a vali-
dated computer system (Meditrix Corporation, Tokyo,
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Japan). Randomization was performed centrally with the
use of the minimization method and the following strati-
fication factors: postoperative adjuvant chemotherapy,
liver metastasis, and institution. Independent central in-
vestigators used a web-based system for enrolment,
which then automatically assigned patients to each
cohort.

Procedures
All enrolled patients received intravenous oxaliplatin
(130 mg/m2) with 7.5 mg/kg of bevacizumab (cohort A)
on day 1 or intravenous oxaliplatin (130 mg/m2) with
400 mg/m2 (250mg/m2 after two courses) of cetuximab
(cohort B) and TS-1 orally at a dose of 80–120 mg/day
(body surface area [BSA] < 1.25 m2, 80 mg; BSA 1.25–
1.50 m2, 100 mg; BSA ≥1.50 m2, 120 mg) that was di-
vided into two daily doses for 14 days followed by 7 days
of rest until disease progression, unacceptable toxicity,
or study withdrawal. Patients who discontinued treat-
ment for reasons other than progression were followed
until loss to follow-up or withdrawal of consent. Tumor
response was assessed every 9 weeks per RECIST v1.1.
Survival was assessed every 9 weeks during follow-up.
Adverse events (AEs) were graded by investigators ac-
cording to the National Cancer Institute CTCAE (ver-
sion 4) [12] and were monitored throughout the study.

Outcomes
The primary end point was the overall response rate
(ORR; the proportion of patients with complete response
[CR] or partial response [PR]) assessed per RECIST v1.1.
Secondary end points were disease control rate (DCR;
the proportion of patients with CR + PR + stable disease
for ≥24 weeks before progressive disease [PD]), OS (time
from first study treatment to death as a result of any
cause), PFS (time from first study treatment to first con-
firmed PD or death, whichever occurred first), time-to-
treatment failure (TTF), treatment completion rate, rate
of R0 resection induction, timing of therapeutic effect,
safety, and tolerability. Patients without confirmed death
at the data cutoff were censored at the date of the last
follow-up.

Sample size calculation
The additional response rate of the combination of beva-
cizumab or cetuximab to SOX therapy was assumed to
be about 30%. The threshold response rate in each co-
hort was set at 50%, and the expected response rate was
set at 80%, with α = 0.05 (one-sided) and 1-β = 0.9. The
required number of cases was calculated to be 21 cases.
The target sample size was set at 25 in each cohort, with
a total sample size of 50, considering some exclusions
and dropouts.

Statistical analyses
A chi-square test was provided for the response rate and
DCR (per RECIST v1.1) in both cohorts. Kaplan-Meier
estimates were provided for PFS and OS. HRs and their
confidence interval (CIs) were calculated using a Cox
proportional hazards model for multivariate analysis.
Early tumor shrinkage (ETS) was defined as a ≥ 20% de-
crease in the sum of the longest diameters of RECIST
target lesions at 3 months as compared with the baseline.
The depth of response (DpR) was defined as the per-
centage of tumor shrinkage, based on the longest diame-
ters as compared with the baseline. The efficacy and
safety analysis populations included all patients in both
cohorts. Safety was assessed using descriptive analyses.
Statistical analyses were performed using JMP Pro 14.1.0
software (SAS Institute, Cary, NC, USA).

Results
Patients
Between February 27, 2012, and October 31, 2016, a
total of 50 patients with advanced mCRC from 11 insti-
tutions belonging to the MCSGO were enrolled in this
study. Figure 1 shows a flow chart of study patients.
Among the 50 patients, 3 violated the protocol and 2
withdrew consent; therefore, 45 patients were eligible for
study inclusion. Table 1 summarizes the patient and
tumor characteristics. These characteristics (were well
balanced between the two groups. All patients were lo-
cally advance cancers (T3 or deeper). In both groups,
the rates of primary tumor resected at study entry were
comparable (p = 0.235) and approximately 80% of tu-
mors were located in the left side of the colon.

Efficacy
Median follow up was 19.9 months (range, 1.5–55.4
months) for patients in the SOX+B-mab group and 12.0
months (range, 0.8–59.4 months) for patients in the
SOX+C-mab group. The median number of treatment
courses was five in both groups (p = 0.837; Supplemen-
tary Table 1). As shown in Table 2, the ORR for the
SOX+B-mab group was 59.1%, whereas that for the
SOX+C-mab group was 43.5% (p = 0.29). In both groups,
no patient had CR. The DCR for the SOX+B-mab group
was 90.9%, whereas that of the SOX+C-mab group was
91.3% (p = 0.96). Conversion surgery (equal to R0 resec-
tion induction) was performed in 18.2% of patients in
the SOX+B-mab group and 4.3% of patients in the
SOX+C-mab group (p = 0.19). TTFs were 4.61 months
(range, 0.95–14.3 months) in the SOX+B-mab group and
4.38 months (range, 0.53–12.5 months) in the SOX+C-
mab group (p = 0.785; Supplementary Table 1).
Figure 2 shows the Kaplan-Meier curves for OS and

PFS for all patients or patients with only left-sided colo-
rectal cancer. For all patients, median OS were 25.3
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months (95% CI: 16.5–39.4 months) in the SOX+B-mab
group and 15.5 months (95% CI: 7.30–30.4 months, p =
0.167) in the SOX+C-mab group. Median PFS were 11.7
months (95% CI: 7.37–18.2 months) in the SOX+B-mab
group and 5.5 months (95% CI: 3.36–10.1 months, p =
0.077) in the SOX+C-mab group. According to the
Kaplan-Meier curves limited to left-sided colon cancer,
OS was not significantly different between the groups
(p = 0.55), but PFS was significantly better in the SOX+
B-mab group (12.0 months [95% CI: 7.9–21.4 months])
than in the SOX+C-mab group (5.1 months [95% CI:
3.3–9.7. months, p = 0.019]).
Next, ETS was assessed in each group, and the cutoff

point of ETS was set to 20%. ETS of the SOX+B-mab
group was 37.5%, whereas that of the SOX+C-mab
group was 30.1% (p = 0.42, Supplementary Table 2). Fig-
ure 3 shows Kaplan-Meier curves for OS and PFS of the
SOX+B-mab and SOX+C-mab groups classified by the
presence or absence of ETS. In the SOX+B-mab group,
OS and PFS were not significantly different with and
without ETS. However, in the SOX+C-mab group, pa-
tients with ETS had significantly better OS (30.4 months
[95% CI: 8.0–44.3 months, p = 0.032]) and PFS (12.0
months [95% CI: 5.1–19.7 months, p = 0.003]) than those
without ETS.
Additionally, the DpR of the SOX+B-mab group was 40%,

whereas that of the SOX+C-mab group was 30.1% (p= 0.41,
Supplementary Table 2). Supplementary Fig. 1 shows the
waterfall plot of the best change in size of target lesions. Days
and courses of timing of therapeutic effect were not signifi-
cantly different between the two groups (Supplementary
Table 3). Univariate and multivariate analyses for OS and

PFS showed no significant independent prognosis factors
(Supplementary Table 4 and 5).

Safety
The treatment-related AEs are summarized in Table 3.
All grades of AEs occurred in 20/22 patients (90.9%) in
the SOX+B-mab group and 23/23 patients (100%) in the
SOX+C-mab group. Grade ≥ 3 AEs occurred in 10/22
patients (45.6%) in the SOX+B-mab group and 11/23 of
patients (47.8%) in the SOX+C-mab group. The most
common AEs were peripheral sensory neuropathy in
both groups, and allergic reaction and paronychia were
distinctive AEs in the SOX+C-mab group. Skin and sub-
cutaneous tissue disorders were also AEs characterized
in the SOX+C-mab group. One patient in the SOX+B-
mab group had grade 4 malaise, but no patients died of
treatment-related AEs. AEs that caused discontinuation
of treatment occurred in seven patients (31.8%) in the
SOX+B-mab group and nine patients (39.1%) in the
SOX+C-mab group (p = 0.61).

Discussion
This is the first randomized phase II, open-label, multi-
center study to compare the efficacy and safety of SOX+
bevacizumab with SOX+cetuximab in patients with pre-
viously untreated recurrent advanced colorectal cancer
with wild-type KRAS. The ORR, the primary endpoint,
was not significantly different between the two study
groups (p = 0.29). However, the treatment effect tended
to be better in the SOX+B-mab group than in the SOX+
C-mab group. Although there was no significant differ-
ence between the two groups in PFS and OS, these

Fig. 1 Flow chart. Forty-five patients were eligible for study inclusion
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outcomes tended to be better in the SOX+B-mab group
than in the SOX+C-mab group; there were differences
of about 10 months for OS and about 6 months for PFS
in both groups. The SOFT study reported a median PFS
(assessed RECIST) of 10.2 months and an ORR of 61.5%
in the SOX+B-mab group [10], which were similar to
the results in the SOX+B-mab group of our study (PFS,
11.7 months; ORR, 59.1%). Multivariate analyses for OS
and PFS with variables including age, sex, tumor sided-
ness, treatment regimen, location of metastasis showed
no significant independent prognosis factors. Addition-
ally, in our study, there was no difference in the number
of treatment courses, TTF, and rate of discontinuation
due to side effects between the groups.
Because the SOX+B-mab and SOX+C-mab groups

comprised about 80% of left-sided colon cancer in our
study, we analyzed OS and PFS in only patients with
left-sided colorectal cancer. Although OS was not differ-
ent between the groups, PFS was significantly better in
the SOX+B-mab group than in the SOX+C-mab group.
In general, the significance of anti-epidermal growth fac-
tor receptor (EGFR) antibodies has been proven in wild-
type RAS left-sided colorectal cancer [13]. The ESMO
guidelines recommend the use of anti-EGFR antibodies
as a treatment for wild-type RAS left-sided colon cancer
[14]. In the FIRE-3 study, although there was no signifi-
cant difference in PFS, there was a difference in OS with
a benefit of 3.7 months in the C-mab-treated patients in
the wild-type KRAS exon 2 population compared to B-
mab-treated patients [7]. There are possibilities behind
the differences in PFS in the SOX+C-mab and SOX+B-
mab groups in patients with left-sided colorectal cancer.
The first possibility is secondary or subsequent treat-
ment after failure of this study regimen. In this study, we
did not limit secondary or subsequent treatment. In fact,
three patients (13.6%) in the SOX+B-mab group used a
regimen that included cetuximab and nine patients
(39.1%) of the SOX+C-mab group used a regimen that

Table 1 Patient and tumor characteristics treated with SOX+B-
mab or SOX+C-mab

Characteristics SOX+B-mab
(n = 22)

SOX+C-mab
(n = 23)

Total
(n = 45)

Age, median (range), year 67 (49–79) 66 (40–79) 66 (40–79)

Sex

Male 14 (66.7) 15 (65.2) 29 (64.4)

Female 8 (33.3) 8 (34.8) 16 (35.6)

ECOG performance status

0 17 (71.4) 18 (78.3) 35 (77.8)

1 4 (23.8) 4 (17.4) 8 (17.8)

2 1 (4.8) 1 (4.3) 2 (4.4)

TNM at study entry

T T3 / T4a / T4b 10 / 11 / 1 14 / 4 / 5 24 / 15 / 6

N N0 / N1/ N2a / N2b 5 / 7 / 7 / 3 5 / 6 / 9 / 3 10 / 13 / 16 / 6

M M1a / M1b / M1c 12 / 8 / 2 8 / 10 / 5 20 / 18 / 7

Primary tumor resected at study entry

Yes 17 (77.3) 14 (60.9) 31 (68.9)

No 5 (22.7) 9 (39.1) 14 (31.1)

Metastatic sites at start of treatment

Liver only 5 (22.7) 4 (17.4) 9 (20.0)

Liver 14 (63.6) 15 (65.2) 29 (64.4)

Lung 4 (18.2) 8 (34.8) 12 (26.7)

Lymph nodes 15 (68.2) 15 (65.2) 30 (66.7)

Peritoneum 3 (13.6) 5 (21.7) 8 (17.8)

Others 1 (4.5) 3 (13.0) 4 (8.9)

Colorectal cancer location at diagnosis

Left 17 (77.3) 19 (82.6) 36 (81.4)

Right 5 (21.7) 4 (17.4) 9 (18.6)

ECOG Eastern Cooperative Oncology Group

Table 2 Best overall response to treatment in the SOX+B-mab and SOX+C-mab population

Outcomes (RECIST v1.1) SOX+B-mab
(n = 22)

SOX+C-mab
(n = 23)

Total
(n = 45)

Overall response rate (CR + PR) 13 (59.1%) 10 (43.5%) 23 (51.1%), P = 0.29

Disease control rate (CR + PR + SD) 20 (90.9%) 21 (91.3%) 41 (91.1%), P = 0.96

Complete response (CR) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Partial response (PR) 13 (59.1%) 10 (43.5%) 23 (51.1%)

Stable disease (SD) 7 (31.8%) 11 (47.8%) 18 (40.0%)

Progressive disease (PD) 1 (4.5%) 1 (4.3%) 2 (4.4%)

Could not be evaluated (NE) 1 (4.5%) 1 (4.3%) 2 (4.4%)

Conversion surgery 4 (18.2%) 3 (13.0%) 7 (15.6%)

R0 resection 4 (18.2%) 1 (4.3%) 5 (11.1%), P = 0.19

R2 resection 0 2 (8.7%) 2 (4.4%)
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included bevacizumab in secondary or subsequent treat-
ment. The second possibility is the number of treatment
courses. In the SOFT study, the median number of treat-
ment courses was eight. However, that of our study was
five in both groups. This relatively shorter treatment
course may affect the difference in PFS. The third possi-
bility is dose intensity. Although AEs seemed to not be
different in hematological events, non-hematological
events of peripheral neuropathy and hypertension were
high in the SOX+B-mab group. Allergic reactions and
paronychia were distinctive, and skin and subcutaneous
tissue disorders characterized AEs in the SOX+C-mab
group. Notably, all grades of AEs in nausea, vomiting,
and diarrhea were observed almost over double in the
SOX+C-mab group. The combination of oral fluoropyri-
midine with anti-EGFR agents is known to increase the
risk of diarrhea [15]. The concomitant study of the MRC
COIN trial showed that OxFU+cetuximab and OxCap+
cetuximab were equivalent in terms of OS, ORR, and
RRS(rate of radical surgeries). Nonetheless, PFS was lon-
ger with OxFU+cetuximab than with OxCap+cetuximab,

and the authors described a possibility that the higher
toxicity associated with ≥grade 3 nausea, diarrhea, and
palmar-plantar erythema in OxCap+cetuximab led to
greater dose reductions and a lower total dose of oxali-
platin [16]. These AEs possibly decrease the dose inten-
sity in the combination of SOX with cetuximab, and it is
necessary to assess dose intensity in a large-scale study.
This study have some limitations. A limitation of this

study is that KRAS status was assessed only on exon 2
(codons 12/13). Evidence from the PRIME study and
CRYSTAL study has shown that tumors with additional
RAS mutations (exons 3 and 4 of KRAS and exons 2, 3,
and 4 of NRAS) other than those in KRAS exon 2 dis-
play a lack of response to EGFR-targeting monoclonal
antibodies [17, 18]. Furthermore, BRAF mutations are al-
most exclusively non-overlapping with RAS mutations
and are reported to be negative predictive biomarkers
for EGFR antibody therapy in patients with mCRC [19–
21]. Final analysis of the randomized PEAK trial sup-
ports the importance of expanded RAS mutational ana-
lysis and showed longer median PFS and median OS for

Fig. 2 Kaplan-Meier curves for overall survival and progression-free survival for all patients (a) and patients with left-sided colorectal cancer (b).
Solid black line: SOX+B-mab, dotted black line: SOX+C-mab. * indicates < 0.05
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panitumumab versus bevacizumab in wild-type RAS and
BRAF CRC [22]. In response to the results of these clin-
ical trials, the ESMO consensus guideline recommends
expanding RAS mutational analysis to at least KRAS
exons 2, 3, and 4 (codons 12, 13, 59, 61, 117, and 146)
and NRAS exons 2, 3, and 4 (codons 12, 13, 59, 61, and
117) alongside the assessment of tumor BRAF muta-
tional status. The presence of these minor RAS and
BRAF mutations may have affected the results of this
study. Indeed, other RAS mutations were detected in
14.7 and 31% of evaluable tumors previously assessed to
be wild-type KRAS exon 2 in the CRYSTAL study and
in the OPUS study, respectively [17, 22]. The other limi-
tation is sample size. We calculated sample size based
on previous reports that the additional response rate of
bevacizumab or cetuximab for SOX therapy was ap-
proximately 30%. In fact, the additional response rate
was lower than expected. Accumulation of further cases
remains likely to have significant results.

Recently, ETS and DpR have been focused on as prog-
nostic factors for RFS and OS after first-line treatment
of mCRC [6]. In our study, OS and PFS did not signifi-
cantly differ between ETS < 20 and ETS ≥20 in the
SOX+B-mab group. However, OS and PFS were signifi-
cantly better in the ETS ≥20 group than in the ETS < 20
group among patients in the SOX+C-mab group. Anti-
EGFR antibody drugs are reported to have a shorter
TTR, better DpR, and more ETS than B-mab [23]. Pa-
tients with ETS in both groups had an OS > 30months
and PFS > 11 months, but the benefits of ETS to OS and
PFS were significantly higher in the SOX+C-mab group
than in the SOX+B-mab group. The assessment of ETS
can be a powerful marker for prognosis even in patients
receiving SOX with C-mab. When C-mab is used in
combination with SOX, evaluation of ETS is indispens-
able, and if ETS is < 20 after 3 months, consideration of
the treatment strategy including drug change may be
useful for improving patient prognosis.

Fig. 3 Kaplan-Meier curves for overall survival and progression-free survival for SOX+B-mab group (a) and SOX+C-mab group (b) classified by ETS.
Solid black line: ETS ≥20, dotted black line: ETS < 20. * indicates < 0.05
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Conclusions
The safety and efficacy of SOX+B-mab and SOX+C-
mab for wild-type KRAS, recurrent advanced CRC as
a first-line chemotherapy were almost the same, but
they tended to be better in the SOX+B-mab group
than in the SOX+C-mab group. ETS was more corre-
lated with PFS in the SOX+C-mab group than in the
SOX+B-mab group, and consideration of treatment
strategy based on ETS may improve patient prognosis,
especially in patients receiving the SOX+C-mab
regimen.
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Table 3 Adverse events (treatment-related)

Adverse events SOX+B-mab (n = 22) SOX+C-mab (n = 23)

All grades
(%)

≧Grade 3
(%)

All grades (%) ≧Grade 3
(%)

Hematologic adverse events

Leucopenia 3 (13.6) 0 (0.0) 1 (4.3) 0 (0.0)

Anemia 7 (31.8) 1 (4.8) 6 (26.1) 1 (4.3)

Thrombocytopenia 6 (27.2) 1 (4.8) 8 (34.8) 3 (13.0)

Hyperbilirubinemia 8 (36.4) 2 (9.1) 4 (17.4) 0 (0.0)

Hypoalbuminemia 6 (27.2) 1 (4.8) 7 (30.4) 0 (0.0)

Aspartate aminotransferase increased 6 (27.2) 0 (0.0) 8 (34.8) 1 (4.3)

Alanine aminotransferase increased 6 (27.2) 0 (0.0) 9 (39.1) 1 (4.3)

Hypomagnesemia 1 (4.8) 0 (0.0) 1 (4.3) 0 (0.0)

Hyperkalemia 1 (4.8) 0 (0.0) 3 (13.0) 0 (0.0)

Nonhematologic adverse events

Mucositis oral 4 (18.2) 0 (0.0) 6 (26.1) 0 (0.0)

Nausea 3 (13.6) 0 (0.0) 5 (21.7) 0 (0.0)

Vomiting 1 (4.8) 0 (0.0) 5 (21.7) 1 (4.3)

Diarrhea 5 (22.7) 1 (4.8) 11 (43.5) 2 (8.7)

Anorexia 9 (40.9) 2 (9.1) 9 (39.1) 2 (8.7)

Fatigue 3 (13.6) 2 (9.1) 5 (21.7) 0 (0.0)

Malaise 7 (31.8) 1 (4.8) 9 (39.1) 0 (0.0)

Allergic reaction 0 (0.0) 0 (0.0) 2 (8.7) 0 (0.0)

Peripheral sensory neuropathy 18 (81.8) 2 (9.1) 16 (69.6) 0 (0.0)

Peripheral motor neuropathy 3 (13.6) 0 (0.0) 2 (8.7) 0 (0.0)

Palmar-plantar erythrodysesthesia syndrome 2 (9.1) 0 (0.0) 4 (17.4) 0 (0.0)

Proteinuria 3 (13.6) 0 (0.0) 3 (13.0) 0 (0.0)

Hypertension 3 (13.6) 0 (0.0) 2 (8.7) 1 (4.3)

Skin and subcutaneous tissue disorders 1 (4.8) 0 (0.0) 12 (52.2) 0 (0.0)

Paronychia 0 (0.0) 0 (0.0) 10 (43.5) 0 (0.0)

Total 20 (90.9) 10 (45.6) 23 (100) 11 (47.8)
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