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A number of large-scale clinical trials have demonstrated that using a combination of oxaliplatin and fluoro-
pyrimidines as an adjuvant chemotherapy for stage II/III colon cancer improved the prognosis. However, there 
has only been experience in Japanese patients with using CapOX therapy, in which capecitabine and oxaliplatin 
are used in combination. Therefore, our objective was to evaluate the efficacy and safety of CapOX in Japanese 
patients as an adjuvant chemotherapy for colon cancer in a single institute retrospective study. The efficacy and 
safety of CapOX as an adjuvant chemotherapy for patients with stage III colon cancer and stage II patients who 
had a signature for high risk of recurrence were evaluated in patients who had undergone surgery at our institu-
tion between December 1, 2009 and March 31, 2013. Forty-one patients received CapOX therapy during the 
study period: 23 men and 18 women with median age of 68.0 years (35–79 years). Performance status was 0 for 
33 patients, and PS 1 for eight patients. The clinical stages were stage II in 14 patients, stage IIIA in 15 patients, 
and stage IIIB in 12 patients. The median number of CapOX cycles was eight (two to eight courses). The treat-
ment completion rate was 82.9%. Five-year DFS rates were 63.8%. Five-year OS rates were 71.0%. In terms 
of adverse events, the serious adverse events of grade 3 or higher seen among all patients were neutropenia in 
four patients, thrombocytopenia in one patient, and peripheral sensory neuropathy in seven patients. However, 
hand–foot syndrome, which is characteristic of capecitabine, was not observed. Efficacy and tolerability of 
CapOX in Japanese patients as an adjuvant chemotherapy after colon cancer surgery was demonstrated.
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INTRODUCTION

Based on clinical studies, such as the National Surgi
cal Adjuvant Breast and Bowel Project (NSABP), C04, 
5-fluorouracil plus leucovorin (5-FU/LV) has long been 
used as the standard therapy for adjuvant chemotherapy 
for stage II/III colon cancer (1). In addition, several 
clinical trials have been done with two-agent combined 
therapy using oxaliplatin or irinotecan with 5-FU/LV. In 
contrast to the irinotecan combination regimen, which 
did not show efficacy for stage II/III colon cancer (2,3), 
oxaliplatin prolonged disease-free survival (DFS) and 
overall survival (OS) in comparison with 5-FU/LV ther-
apy (LV5FU2) in the MOSAIC trial and is widely used 
in clinical practice as the standard therapy for adjuvant 
chemotherapy after stage III colon cancer surgery (4–7). 
On the other hand, for stage II, although no clear evi-
dence exists, in some cases adjuvant chemotherapy has 
also been administered to groups at high risk for recur-
rence as described in the American Society of Clinical 
Oncology (ASCO) and European Society for Medical 

Oncology (ESMO) guidelines. According to Twelves 
et al., the noninferiority of capecitabine was demonstrated 
by the X-ACT trial (8) that studied the noninferiority 
of capecitabine, an oral prodrug of 5-FU, to 5-FU/LV. 
Because of its efficacy and convenience, capecitabine is 
also widely used in adjuvant chemotherapy that includes 
an oral anticancer drug. In addition, the NO16968 trial 
demonstrated that CapOX therapy, in which the intrave-
nous 5-FU/LV in FOLFOX (5-FU/LV plus oxaliplatin) 
therapy is replaced with capecitabine as a regime con-
taining oxaliplatin, significantly extended DFS, relapse-
free survival (RFS), and OS in comparison with 5-FU/
LV therapy [Mayo regimen or Roswell Park Memorial 
Institute (RPMI) regimen] (9). However, there have 
been few reports concerning the safety and tolerability 
of CapOX therapy in Japanese patients as an adjuvant 
therapy. Therefore, we administered adjuvant CapOX 
therapy to 41 Japanese patients in a high-risk group for 
recurrence of stage II or stage III colon cancer and stud-
ied its efficacy and safety, as reported below.
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This study was approved by the institutional review 
board. Informed consents were obtained from all patients.

MATERIALS AND METHODS

Eligibility

The subjects were patients who had achieved histologi-
cal R0 resection (no residual tumor) after surgery, were 
in a high-risk group for recurrence of stage II or stage III 
colon cancer, and who met the following inclusion criteria: 
1) no age restrictions; 2) major organ function preserved 
[(i) leukocyte count: ³4,000/mm3; (ii) blood platelet 
count: ³100,000/mm3; (iii) total bilirubin value: £1.5 mg/
dl; (iv) aspartate aminotransferase (AST), alanine amino
transferase (ALT): <2.5 times upper limit of normal; (v) 
creatinine clearance: ³60 ml/min]; 3) Eastern Cooperative 
Oncology Group (ECOG) performance status (PS) score: 
0–2; 4) no active multiple primary cancers seen; 5) recov-
ered from postoperative complications; 6) no serious com-
plications (intestinal obstruction, diarrhea, fever); 7) able 
to begin within 4–8 weeks after surgery; and 8) provided 
written consent based on informed consent. In addition, the 
following were required to meet the definition of “high-risk 
group for recurrence of stage II”: T4 lesion, bowel obstruc-
tion or bowel perforation, poorly differentiated adenocarci-
noma, number of dissected lymph nodes <12.

Administration Method

In principle, the first cycle was given as an in-patient 
treatment. After the oxaliplatin was dissolved to 130 mg/
m2 in 500 ml saline, it was intravenously infused for 
120–180 min on the first day. Capecitabine, 2,000 mg/m2, 
was orally administered twice per day, from the evening 
of day 1 through morning of day 15. The above was, in 
principle, repeated at 3-week intervals for a total of eight 
cycles. All patients were pretreated with 5-HT

3
 receptor 

antagonists and dexamethasone.

Evaluation

(i) �The evaluation items were, for safety, the incidence 
of adverse events and their severity. DFS was also 
evaluated.

(ii) �Evaluation method: Evaluation was done via imaging 
diagnosis with CT at the start of the adjuvant, and after 
the fourth cycle and eighth cycle, and also with colonos-
copy imaging diagnosis at the conclusion of the eight 
cycles. Imaging diagnosis evaluation with computed 
tomography (CT) was done every 4 months after the 
conclusion of therapy. Adverse events were evaluated 
based on the Common Terminology Criteria for Adverse 
Events (CTCAE), version 4.0.

Follow-Up Period

CapOX therapy was administered to 41 patients from 
December 1, 2009 to March 31, 2013; the final date of the 
follow-up period was December 31, 2014.

RESULTS

Patient Characteristics

Patient backgrounds of the 41 patients were as enrolled 
(Table 1).

Treatment Outcomes

Treatment results are summarized in Table 2. The 
median number of cycles of CapOX therapy administered 
to the 41 patients evaluated was 8 (range: 2–8). The treat-
ment completion rate was 82.9% (34 patients/41 patients). 
One patient terminated therapy after the sixth cycle, three 
patients converted CapOX into other regimen, and one 
patient died of another illness. Recurrence was observed 
in two subjects after completion of adjuvant chemother-
apy. The median follow-up period was 1,385 days. Five-
year DFS rates were 63.8% (Fig. 1A). Five-year OS rates 
were 71.0% (Fig. 1B).

Safety

CapOX therapy was administered a total of 295 times 
to a total of 41 patients. One or more adverse events were 
seen during the administration period in all patients. 
Adverse events in all grades were, for hematological 
toxicity: leukocytopenia, 43.9%; neutropenia, 46.3%; 
anemia 58.5%; and thrombocytopenia, 53.7% (Table 3). 
Other abnormal laboratory test values were elevated 
liver enzymes, elevated lactate dehydrogenase (LDH), 
68.3%, and elevated alkaline phosphatase (ALP), 48.8%. 
In nonhematological toxicity, gastrointestinal disorders 
were seen in 23 patients (56.1%), including nausea and 
anorexia (Table 4). All adverse events, both hematologi-
cal and nonhematological, were mild to moderate and 
could be controlled. Moreover, hand–foot syndrome 
characteristic of capecitabine and allergic reactions due 
to oxaliplatin were not seen. However, one patient died 
of another illness, myocardial infarction, during the cycle 
of treatment.

DISCUSSION

In Japan, the recommended adjuvant chemotherapies 
are 5-FU/LV therapy, UFT plus LV therapy, capecitabine 
monotherapy, and FOLFOX therapy (10). Particularly in 
stage III, an added effect to inhibition of recurrence and 
survival time has been reported (4–7) when oxaliplatin is 
used with fluoropyrimidine-based therapy, and therefore 
FOLFOX therapy has been frequently used in Japan since 
its approval in August 2009. On the other hand, the oral 
fluoropyrimidine formulation, capecitabine, which is an 
alternative to continuous intravenous infusion in meta-
static colorectal cancer, when used with oxaliplatin as 
CapOX therapy, is reported to have outcomes equivalent 
to those of FOLFOX therapy (11). In recent years, oral 
anticancer drugs have drawn attention as chemotherapies 
for colon cancer that are superior to intravenous 5-FU in 
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terms of hygiene, management, and convenience, and so 
there have also been expectations that CapOX, which has 
obtained results equivalent to those of FOLFOX, will 
also be an adjuvant chemotherapy. However, there have 

been few reports concerning the safety and tolerability of 
CapOX therapy in Japanese patients, and so we adminis-
tered adjuvant CapOX therapy to 41 patients at high risk 
for recurrence of stage II or stage III colon cancer and 
studied its efficacy and safety.

With CapOX therapy being administered a median of 
eight cycles (range: 2–8), the treatment completion rate 
was 82.9% (34 patients/41 patients), and 5-year DFS rates 
were 63.8% (Fig. 1A). Five-year OS rates were 71.0% 
(Fig. 1B). The average dosage of oxaliplatin was 76.5% 
(range: 17.2–98.8%); the average dosage of capecitabine 
was 75.8% (range: 55.4–97.2%).

In a study of capecitabine total oral dosage, it was 
reported that, in a subanalysis of the X-ACT study, no 
difference was seen in OS and RFS between the capecit-
abine total oral dosage ³90% group and the 60–90% 
group (8). Moreover, the NO16968 trial and other stud-
ies have also reported that effects were maintained 
even when the amount of capecitabine was reduced or 
the drug stopped temporarily (12). The total oral dos-
age of capecitabine in this study was over the therapeu-
tic threshold, and so was considered to be an adequate 
dosage. When it is necessary to reduce the amount of 
capecitabine in clinical practice because of hand–foot 
syndrome or gastrointestinal symptoms, it is preferable 
to continue capecitabine reduction in accordance with 
the reduction standards.

Seven patients were unable to complete CapOX ther-
apy for eight cycles. One patient with stage IIIA who was 
unable to continue CapOX therapy because of thrombo-
cytopenia thought to be caused by oxaliplatin was sub-
sequently given capecitabine monotherapy and received 
79% of the capecitabine total oral dosage. One patient 
with stage IIIB who discontinued therapy of six cycles 
because of gastrointestinal disorder received 64% of both 

Table 1.  Patients Characteristics (n = 41)

Characteristic No. of Patients

Gender
Male 23
Female 18

Age (years)
Median 68.0
Average 65.6
Range 35–79

Primary23
Acending 23
Transverse 5
Descending 1
Sigmoid 4
Rectosigmoid 7

PS
0 33
1 8

Stage
II 14
IIIA 15
IIIB 12

Pathological tumor stage
T1 4
T2 31
T3 6
T4 0

Pathological nodal stage
N0 14
N1 19
N2 8

Lymphatic invasion
ly0 7
ly1 26
ly2 7
ly3 1

Venous invasion
v0 14
v1 15
v2 12
v3 0

Pathology
Tub1 18
Tub2 16
Por1 6
Muc 1

CEA level (0-5.0 ng/ml)
Below normal range 17
Over normal range 23

C19-9A level (0-37.0 ng/ml)
Below normal range 32
Over normal range 9

Table 2.  Exposure of Treatment (n = 41)

Time Between Operation and 
Treatment (range) 40 Days (26–93)

Median number of cycles (range) 8 (2–8)
Treatment completion 34 (82.9%)
Discontinuation of treatment 7 (17.1%)

Adverse event 6
Gastrointestinal disorder 3
Thrombocytopenia 2
Death of other diseases 1

Reccurence 8
Dose reduction

Oxaliplatin 20 (48.8%)
Capecitabine 23 (56.1%)

Relative dose intensity
Oxaliplatin 76.5% (17.2–98.8)
Capecitabine 75.8 (55.4–97.2)
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the capecitabine oral dosage and the oxaliplatin average 
dosage. However, therapy was stopped because the dos-
age of the capecitabine was sufficient, considered from 
the results of the subanalysis of X-ACT and at the insis-
tence of the patient. Of the two patients with stage IIIB 
who did not receive the complete amount of the capecit-
abine total oral dosage because gastrointestinal disorders 
were seen as a nonhematological adverse event, two 
subjects had the hematological adverse event of grade 1 
thrombocytopenia. However, because even though both 
oxaliplatin and capecitabine were reduced in two stages it 
was 6 weeks until the platelet count returned to ³100,000/
mm3, and because the subject was an older patient (age 

68 years) and the report with Japanese subjects by 
Sakamoto et al. (13), CapOX therapy was stopped after 
three cycles and 5-FU/LV therapy subsequently selected. 
The other subject, because of a report (14) demonstrat-
ing the noninferiority of S-1 plus oxaliplatin (SOX) ther-
apy to CapOX therapy based on a phase III clinical trial 
conducted in South Korea and the young age (35 years) 
of the patient, selected SOX therapy rather than 5-FU/
LV therapy after giving thorough informed consent. No 
recurrence was seen in these four subjects. Moreover, 
one patient died from myocardial infarction. From the 
result of autopsy, the cause appeared to be arterioscle-
rosis, and we judged that there was no relation to treated 

Figure 1.  (A) Disease-free survival (DFS); (B) overall survival (OS) (N = 41).
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drugs. In one patient with stage IIIB, recurrence was seen 
after adjuvant chemotherapy, and so we started chemo-
therapy for metastatic colon cancer. The eight patients in 
whom recurrence was seen shared the following traits: 
ascending colon cancer; high CEA levels before surgery; 
venous invasion, 2; and large bowel obstruction. We next 
considered whether uniformly implementing adjuvant 
chemotherapy was appropriate as adaptation criteria for 
adjuvant chemotherapy in the case of stage II patients. 
In this study the stage II group at high risk for recurrence 
was defined as T4 lesions, bowel obstruction or bowel 
perforation, poorly differentiated adenocarcinoma, num-
ber of dissected lymph nodes <12. Yothers et al. (15) 
reported on the efficacy of oxaliplatin for stage II patients 
as the 2011 ASCO meeting. When the stage II group at 
high risk for recurrence was defined as T4 lesions, bowel 

obstruction or bowel perforation, poorly differentiated 
adenocarcinoma, number of dissected lymph nodes <12, 
the hazard ratio for all of the evaluation items including 
OS, DFS, and time to recurrence was less than 1. With 
reports of an increase in 5-year estimated survival of 
3.5%, the combined use of oxaliplatin has been shown 
to improve prognoses. The ASCO guidelines (16) addi-
tionally include signet-ring cell carcinoma and mucinous 
carcinoma, and the ESMO guidelines (17) cite vascular 
infiltration, lymphatic infiltration, and paraneural infiltra-
tion. From our study of patients with recurrence in this 
study also, we think that preoperative CEA levels, preop-
erative CA19-9 levels, depth of wall invasion, vascular 
infiltration, venous invasion, etc., should be noted. The 
present study suggests that adjuvant chemotherapy is use-
ful for such patients, even in stage II.

Table 3.  Incidence of Hematological Adverse Events (n = 41, Total = 308)

Grade 1 2 3 4

Investigations
Leukocytopenia 16 (39.0%) 2 (4.9%)
Neutropenia 11 (26.8%) 4 (9.8%) 4 (9.8%)
Anemia 22 (53.7%) 2 (4.9%)
Thrombocytopenia 20 (48.8%) 1 (2.4%) 1 (2.4%)
AST 28 (68.3%)
ALT 20 (48.8%)
g-GTP 13 (31.7%) 1 (2.4%)
Blood bilirubin increased 5 (12.2%)
LDH 28 (68.3%)
ALP 20 (48.8%)
BUN 2 (4.9%)
Cr 2 (4.9%)

Metabolism and nutrition disorders
Hypokalemia 7 (17.1%)
Hypoproteinemia 4 (9.8%)

Table 4.  Incidence of Nonhematological Adverse Events (n = 41, Total = 308)

Grade 1 2 3 4

Gastrointestinal disorder
Nausea/vomit 13 (31.7%) 5 (12.2%)
Anorexia 9 (22.0%) 6 (14.6%)
Diarrhea 2 (4.9%) 2 (4.9%)

General disorders
General fatigue 7 (17.1%) 4 (9.8%)
Alopecia 5 (12.2%)

Skin and subcutaneous disorders
Pigmentation 12 (29.3%) 1 (2.4%)
Skin induration 7 (17.1%)

Nervous system disorders
Peripheral sensory neuropathy 15 (36.6%) 19 (46.3%) 7 (17.1%)
Paresthesia 24 (58.5%)  7 (17.1%)
Dizziness 8 (19.5%)
Dysgeusia 13 (31.7%) 2 (4.9%)
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In terms of the adverse events of CapOX therapy 
(Table 4), in this study, hand–foot syndrome, a char-
acteristic side effect of capecitabine, was not seen, but 
gastrointestinal symptoms such as nausea and anorexia 
were observed in 23 patients, suggesting the importance 
of controlling gastrointestinal symptoms. Moreover, no 
allergic reactions were seen with oxaliplatin, but periph-
eral neuropathy of the hands and feet continued after 
treatment in 17 patients. Therefore, the problems in 
terms of managing the adverse events of CapOX ther-
apy are: (i) demonstrate decrease of motivation due to 
the 2-week oral administration period; (ii) appearance 
of gastrointestinal symptoms; (iii) difficulty of drug 
compliance (in the case of FOLFOX therapy, treatment 
can be confirmed with the infusion pump, but compli-
ance in taking medication depends on the patient); (iv) 
appearance of hand–foot syndrome (this was not a prob-
lem in this study, but we think that general measures are 
important and maintain skin reactions by humectants or 
steroid-based ointments); and (v) the continuation of 
peripheral neuropathy. Regarding peripheral neuropathy 
in particular, the MOSAIC trial also reported that even 4 
years after the end of adjuvant chemotherapy, peripheral 
neurotoxicity remained in 40% of patients (4). Viewed 
from the perspective of adjuvant chemotherapy in par-
ticular, the continuation of peripheral neuropathy in the 
limbs after treatment must be avoided.

When compared with the results from the XELOXA 
study (9), the dose intensity in our patient population is 
lower (Table 5), while the overall completion rate of treat-
ment is higher. Meanwhile, both the DFS and OS rates are 
similar compared with MOSAIC study (4,5). We did not 
observe any incidence of hand–foot syndrome in our study, 
which presumably resulted from implementation of more 

aggressive skin care. Recently, Schmoll et al. reported that 
combination therapy with oxaliplatin provided improved 
outcomes without adversely affecting postrelapse survival 
in the adjuvant treatment of stage III colon cancer (18). 
On the other hand, in clinical situation, administration of 
oxaliplatin for adjuvant setting may be avoided because 
of increasing adverse events related to oxaliplatin. In the 
present study, adverse events were controllable because of 
emphasis on care of capecitabine-related hand–foot syn-
drome and oxaliplatin-related peripheral neuropathy on a 
routine basis. Therefore, CapOX therapy prevented early 
recurrence with high completion rate.

In conclusion, CapOX therapy as an adjuvant chemo-
therapy for groups at high risk of recurrence of stage II 
and stage III colon cancer has been demonstrated to be 
excellent in terms of hygiene and safety, to require fewer 
hospital visits, to have convenient administration, and to 
have therapeutic effects not inferior to those of FOLFOX 
therapy. In addition, we have shown that the adjuvant 
CapOX therapy is safe and well-tolerated in Japanese 
patients. In the future, we plan to further evaluate DFS, 
RFS, and OS in patients treated with this combination 
regimen.
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