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Abstract

Purpose After curative resection of stage II colon cancer, adjuvant chemotherapy with 5-fluorouracil/leucovorin (FL) or cape-
citabine is selectively recommended. However, there is little evidence of the effect of capecitabine on oncologic outcome in
geriatric patients with stage II colon cancer compared to that of FL. The aim of this study was to determine the difference in
recurrence-free survival (RFS), cancer-specific survival (CSS), and overall survival (OS) in patients older than 70 years of age
with stage II colon cancer receiving capecitabine and FL.

Methods Patients over 70 years of age diagnosed with primary pathologic stage II colon cancer at the Seoul National University
Hospital from January 2005 to December 2015 were included. A prospectively collected database was analyzed retrospectively.
Patients were separated into an FL group and a capecitabine group. The primary outcomes were RFS, CSS, and OS.

Results Of the 154 included patients, 96 patients received FL and 58 patients received capecitabine. There was no difference
between the two groups in RFS, CSS, or OS (p=0.763, p=0.221, and p = 0.470, respectively) as measured by Kaplan—Meier
analysis with log-rank test. Administration of capecitabine as compared to FL was not a factor affecting RFS (hazard ratio [HR]
0.503, 95% confidence interval [CI] 0.145-1.745), CSS (HR 1.519, 95% CI 0.348-6.629), or OS (HR 0.941, 95% CI 0.290—
3.053) on multivariable analysis.

Conclusions Capecitabine is a safe regimen in terms of oncologic outcomes compared with FL in older patients with stage II
colon cancer.
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Introduction

After curative resection for stage II colon cancer, either cape-
citabine or 5-fluorouracil (FU) and leucovorin (FL) is recom-
mended for adjuvant chemotherapy [1]. The addition of
oxaliplatin has not been proven to be effective in older patients
(those over 70 years of age); therefore, capecitabine or FL is
administered without oxaliplatin [2]. There is evidence that
capecitabine and FL have an equivalent effect on disease-
free survival in older patients with stage III colon cancer and
that capecitabine is associated with fewer side effects [3].
However, there is little evidence on the effect of capecitabine
on oncologic outcomes in geriatric patients with stage II colon
cancer as compared to that of FL.

More evidence of adjuvant chemotherapy administration in
older patients with colon cancer is needed, as there is a grow-
ing trend in the number of older patients treated for colon
cancer, and patients with cancer continue to age [4]. Older
patients also tend to have low-performance status, indicating
the need for further study in this population. Additionally,
patients who receive FL must be admitted to the hospital reg-
ularly, and FL is associated with more frequent side effects
than capecitabine [3]. Therefore, capecitabine may be a better
option for older patients. However, to the best of our knowl-
edge, there is no study examining adjuvant therapy in older
patients with stage II colon cancer. This is largely because it is
difficult to enroll patients for a randomized controlled study in
this population [5].

The aim of this study was to determine the difference in
recurrence-free survival (RFS), cancer-specific survival
(CSS), and overall survival (OS) between patients older than
70 years of age with stage II colon cancer receiving capecita-
bine and FL.

Materials and methods

This study was conducted with the approval of the institution-
al review board (IRB) of Seoul National University Hospital.
Requirement for consent was waived with permission from
the IRB. All procedures performed in studies involving hu-
man participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amendments
or comparable ethical standards.

Patients

Patients older than 70 years who were diagnosed with primary
pathologic stage II colon cancer at the Seoul National
University Hospital from January 2005 to December 2015
were included. A prospectively collected database was ana-
lyzed retrospectively. Patients were excluded if they had a
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history of another malignancy, did not receive adjuvant che-
motherapy, or received regimens other than capecitabine or
FL. Since 2005, adjuvant chemotherapy has been adminis-
tered to colon cancer patients with T4 primary tumors, inade-
quately sampled nodes (< 13), poorly differentiated tumors,
perforation, lymphovascular invasion, or perineural invasion,
based on the ASCO guidelines [6]. After 2012, colon cancer
patients with obstruction or < 12 harvested lymph nodes were
also indicated for adjuvant chemotherapy, and patients with
high microsatellite instability (MSI-H) did not receive chemo-
therapy, based on the ESMO guidelines [7]. Furthermore, pa-
tients with suspected close radial margins from the operative
findings were also administered adjuvant chemotherapy.

Adjuvant chemotherapy was administered to patients with
a performance status of the Eastern Cooperative Oncology
Group (ECOG) 0-1. Dose reduction was performed at the
decision of the attending physician according to the patient’s
general condition.

Right-sided cancer was defined as colon cancer arising in
the cecum to the T-colon, and left-sided cancer was defined as
colon cancer arising in the splenic flexure to the sigmoid
colon.

The data on death were obtained from the Statistics Korea
database in order to analyze OS and CSS. The Statistics Korea
database provided information on the cause of death and the
date of death. The last update on the data in the Statistics
Korea database occurred on December 31, 2016. Cause of
death was determined by ICD code. CSS was identified in
patients with the code C18-C19.

Recurrence was confirmed on physical examination, colo-
noscopy, computed tomography, or magnetic resonance imag-
ing during regular follow-up.

Procedure
Capecitabine

Capecitabine was administered at a dose of 1000~1250 mg/m?
twice a day as an intermittent regimen in 3-week cycles
(2 weeks of treatment followed by 1 week of rest) for a total
of eight cycles (24 weeks).

FL

5-Fluorouracil (FU) at a dose of 425 mg/m2 and leucovorin at
a dose of 20 mg/m* were intravenously administered for
5 days and performed six times every 4 weeks.

Primary and secondary outcomes
The primary end points were RFS, CSS, and OS. RFS was

defined as the time between surgery and the diagnosis of re-
currence or death from any cause. CSS was defined as the time
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between surgery and death from colon cancer. OS was defined
as the time between surgery and death from any cause.

The secondary end point was the incidence of side effects
between the two groups. Furthermore, we evaluated the dif-
ference in side effects of grade 3 or higher. Side effects were
categorized using the Common Terminology Criteria for
Adverse Events version at the time of database collection.

Statistical analysis

To compare baseline characteristics between the two groups,
categorical variables were compared by Pearson’s x test and
continuous variables were analyzed by Student’s T test.
Kaplan—Meier curves with log-rank test were used to compare
RFS, CSS, and OS between the two groups. To analyze fac-
tors associated with RFS, CSS, and OS, Cox regression test
was performed. Factors with p <0.2 in univariable analysis
were used in multivariable analysis.

The adjusted hazard ratio (HR) of the chemotherapy regi-
men was calculated with covariables of age, sex, body mass
index (BMI), tumor sidedness, preoperative
carcinoembryonic antigen (CEA), pathologic T stage, number
of harvested lymph nodes (LNs), lymphatic invasion, venous
invasion, and perineural invasion.

Statistical analysis was performed using SPSS version 25.0
for Windows (IBM Corp, Armonk, NY, USA). A p <0.05 was
considered statistically significant.

Results

A total of 583 patients were included from January 2005 to
December 2015. One hundred fifty-four patients were analyzed
after excluding 60 patients who had history of another malig-
nancy, 291 patients who did not receive adjuvant chemothera-
py, and 78 patients who were administered other regimens. Of
the 154 included patients, 96 patients received FL and 58 pa-
tients were administered capecitabine (Fig. 1). The median
follow-up period was 55.1 months (range 6-96 months).

Baseline characteristics

Baseline characteristics between the two groups are shown in
Table 1. The mean age was higher in the capecitabine group
(74.3 years vs 72.5 years, p < 0.001). There were no statistical
differences in comorbidities between the two groups. In terms
of pathologic results, the percentage of T4 tumors in the cap-
ecitabine group was higher than that in the FL group (19% vs
7.3%, p=0.029), and lymphatic invasion (36.2% vs 9.4%,
p<0.001), venous invasion (15.5% vs 5.2%, p=0.031), and
perineural invasion (34.5% vs 12.5%, p =0.001) were more
frequent in the capecitabine group (Table 1). The rates of dose
reduction in the capecitabine and FL groups were 44.8% and
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Table 1  Baseline characteristics
FL (n=96) Capecitabine p value
(n=58)
Age (years) 725+23 743+32 <0.001
Sex 0413
Male 61 (63.5%) 33 (56.9%)
Female 35 (36.5%) 25 (43.1%)
BMI (kg/m?) 23.6+2.8 229+33 0.175
ASA classification® 0.888
1 24 (25.5%) 11 (19.3%)
2 62 (66.0%) 55 (77.2%)
3 8(8.5%) 2(3.5%)
Diabetes 17 (17.7%) 13 (22.4%) 0.475
Hypertension 43 (44.8%) 25 (43.1%) 0.838
Cardiac disease 4 (4.2%) 3(5.2%) 0.772
Pulmonary disease 2 (2.1%) 6 (10.3%) 0.053
Liver disease 4(42%) 0 (0%) 0.298
Tumor sidedness 0.585
Right-sided 42 (43.8%) 28 (48.3%)
Left-sided 54 (56.3%) 30 (51.7%)
Preoperative CEA (ng/mL) 4.4+6.8 7.0+13.8 0.187
Operation type 0.155
Open 76 (79.2%) 40 (69.0%)
Laparoscopy 20 (20.8%) 18 (31.0%)
Tumor differentiation 0.189
WD 9(9.4%) 2 (3.4%)
MD 83 (86.5%) 53 (91.4%)
Mucinous 4(42%) 2(34%)
Adenosquamous 0 (0%) 1 (1.7%)
Size (cm) 48+22 48+1.8 0.976
Pathologic T stage 0.029
3 89 (92.7%) 47 (81.1%)
4 7 (7.3%) 11 (19.0%)
Number of harvested LNs  22.5+12.6 26.2+11.7 0.071
Lymphatic invasion 9(9.4%) 21 (36.2%) <0.001
Venous invasion 505.2%) 9 (15.5%) 0.031
Perineural invasion 12 (12.5%) 20 (34.5%) 0.001
Msr® 0.513
MSS 79 (83.2%) 49 (89.1%)
MSI-L 11 (11.6%) 3 (5.5%)
MSI-H 5(.3%) 3(5.5%)
Dose reduction 45 (46.9%) 26 (44.8%) 0.805
Chemotherapy completion 74 (77.1%) 45 (77.6%) 0.942
Side effect 60 (62.5%) 42 (72.4%) 0.207

BMI body mass index, ASA classification the American Society of
Anesthesiologists physical status classification, CEA carcinoembryonic
antigen, WD well-differentiated, MD moderately differentiated, LN
lymph node, MSI microsatellite instability, MSS microsatellite stable,
MSI-L low microsatellite instability, MS/-H high microsatellite instability,
FL 5-fluorouracil and leucovorin

*Missing data: 3

® Missing data: 4
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46.9%, respectively (p = 0.805), and the rates of chemothera-
py completion in the capecitabine and FL groups were 77.6%
and 77.1%, respectively (p =0.942).

Recurrence, CSS, and 0OS

During the follow-up period, recurrence was observed in ten
patients (10.4%) in the FL group and in seven patients
(12.1%) in the capecitabine group, and the mean time to re-
currence among these patients was 18.2 months (range 3—
33 months). The 5-year RES were 89.0% in the FL group
and 87.4% in the capecitabine group. Kaplan—-Meier and
log-rank analysis showed no difference in RFS between the
two groups (p = 0.763) (Fig. 2).

The 5-year CSS were 96.7% in the FL group and 89.1% in
the capecitabine group. Kaplan—Meier and log-rank analysis
showed no difference in CSS between the two groups (p =
0.221) (Fig. 3). The 5-year OS were 94.4% for the FL group
and 86.4% for the capecitabine group, and no difference was
found between the two groups after Kaplan—-Meier analysis
with log-rank test (p = 0.470) (Fig. 4).

Risk factors for RFS, CSS, and OS

In univariable analysis of factors affecting RFS, age and peri-
neural invasion were significant factors. In multivariable

analysis, the number of harvested LNs (HR 0.940, 95% con-
fidence interval (CI) 0.891-0.991, p=0.022) and perineural
invasion (HR 3.439, 95% CI 1.208-9.793, p=0.021) were
found to be statistically significant factors (Table 2). When
patients were stratified by the number of harvested LNs (>
12 vs <12), > 12 LNs harvested was an independent factor
affecting RFS in multivariable analysis (HR 0.317, 95% CI
0.106-0.946, p =0.037).

Perivascular invasion (HR 5.245, 95% CI 1.377-19.978,
p=0.015) and preoperative CEA level (HR 1.032, 95% CI
1.005-1.061, p=10.022) were the factors associated with
CSS; both were statistically significant in both univariable
and multivariable analysis (Table 3).

In the analysis for OS, age, the presence of cardiac disease,
and preoperative CEA level were statistically significant fac-
tors in univariable analysis. In multivariable analysis, only age
(HR 1.189, 95% CI 1.007-1.404, p =0.041) and CEA level
(1.047,95% CI 1.031-1.081, p = 0.006) were factors affecting
OS (Table 4).

The type of chemotherapy regimen was not a factor affect-
ing RFS, CSS, or OS in the univariable analysis. In multivar-
iable analysis with covariables of age, sex, BMI, tumor sided-
ness, preoperative CEA, pathologic T stage, number of har-
vested LNs, lymphatic invasion, venous invasion, and peri-
neural invasion, receiving either FL or capecitabine was not a
factor affecting RFS, CSS, or OS (Table 5).

Fig. 1 Flow chart of patient
selection

Stage Il primary colon cancer
older than 70 years old
who underwent surgery

(n=583)
History of other malignancy
7 (n=60)
N=523
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y
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» FOLFOX (n=43)
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Fig.2 Recurrence-free survival. There was no difference in recurrence-free survival between the capecitabine and 5-fluorouracil/leucovorin groups (log-
rank p =0.763)
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Fig.3 Cancer-specific survival. There was no difference in cancer-specific survival between the capecitabine and 5-fluorouracil/leucovorin groups (log-
rank p=0.211)
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Fig. 4 Overall survival. There was no difference in overall survival between the capecitabine and 5-fluorouracil/leucovorin groups (log-rank p = 0.470)

Side effects

Side effects were observed in 60 patients (62.5%) in the FL
group and 42 patients (72.4%) in the capecitabine group, but
no statistical significance was observed (p = 0.207). However,
the incidence of side effects of grade 3 or higher was lower in
the capecitabine group than in the FL group (3.4% vs 12.5%,
p=0.058). When each type of side effect was analyzed, hand—
foot syndrome was significantly more frequent in the capecit-
abine group than in the FL group (31% vs 2.1%, p <0.001),
but non-febrile neutropenia was significantly more frequent in
the FL group than in the capecitabine group (34.4% vs 17.2%,
p=0.022) (Table 6).

Discussion

Our study showed that treatment with capecitabine, as op-
posed to FL, did not significantly affect RFS, CSS, or OS in
patients over age 70 years with stage II colon cancer.
Furthermore, in terms of side effects, the capecitabine group
showed fewer grade 3 complications, although there was no
statistical significance.

5-FU-based chemotherapy may be performed selectively in
patients with stage II colon cancer. Many studies have report-
ed that adjuvant chemotherapy has a survival benefit for pa-
tients with high-risk features, such as poorly differentiated
histology, lymphovascular invasion, bowel obstruction,
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perineural invasion, localized perforation, positive margin,
and number of positive LNs (< 12) after surgery, although
they are less likely to benefit from adjuvant therapy if they
show MSI-H [1]. In particular, there is no difference in
disease-free survival or OS between stage III patients receiv-
ing FL and capecitabine, although patients receiving capecit-
abine experience fewer side effects [3]. However, there is a
lack of research about the differences in oncological outcomes
between patients with stage II colon cancer receiving FL and
capecitabine. Especially in older patients, there is no study on
which formulation is better, because patient enrollment in a
randomized controlled study is difficult.

It has already been reported that a sufficient degree of LN
harvesting is important to improve survival in older patients
with stage II colon cancer [8]. Additionally, perineural invasion
has already been shown to be an independent prognostic factor
for stage II colon cancer in many studies [9-11]. Our results
were similar to those of previous studies. In the analysis of
factors affecting prognosis in stage II colon cancer, the number
of harvested LNs and perineural invasion were independent
factors in our study. Moreover, perineural invasion was a factor
affecting RFS and CSS. This suggests that intensive follow-up
is required for patients with perineural invasion.

In our study, the capecitabine group showed worse patho-
logic findings than the FL group. As a result, the 5-year CSS
and OS rates were lower in the capecitabine group than in the
FL group in our study, although there was no statistical signif-
icance. However, there was no difference in prognosis by
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Table 2  Univariable and multivariable analysis for factors affecting recurrence-free survival
Univariable analysis Multivariable analysis®
Hazard ratio 95% Confidence interval p value Hazard ratio 95% Confidence interval p value

Age 1.175 1.024-1.348 0.021 1.152 1.152-1.340 0.068
Sex 0.649

Male Reference

Female 0.794 0.293-2.146
BMI 1.019 0.875-1.188 0.805
ASA classification 0.115

1 Reference

>2 5.067 0.672-38.209
Diabetes 0.858 0.246-2.984 0.809
Hypertension 1.430 0.552-3.706 0.462
Cardiac disease 2.929 0.670-12.810 0.154 3.695 0.828-16.483 0.087
Pulmonary disease 1.155 0.153-8.713 0.889
Liver disease 2.122 0.281-16.005 0.466
Tumor sidedness 0.303

Right-sided Reference

Left-sided 0.602 0.229-1.582
Preoperative CEA 1.023 0.999-1.048 0.058 1.025 0.998-1.053 0.066
Operation type 0.608

Laparoscopy Reference

Open 0.761 0.268-2.160
Tumor size 0.966 0.754-1.238 0.784
Pathologic T stage 0.090

3 Reference

4 2.635 0.859-8.083
Number of harvested LNs 0.961 0.916-1.007 0.095 0.940 0.891-0.991 0.022
Lymphatic invasion 1.278 0.417-3.921 0.668
Venous invasion 1.365 0.312-5.970 0.679
Perineural invasion 5.109 1.968-13.264 0.001 3.439 1.208-9.793 0.021
MSI 0.891

MSS Reference

MSI-L 1.109 0.254-4.851
Dose reduction 0.619 0.229-1.673 0.344
Chemotherapy completion 0.632 0.223-1.795 0.389
Chemotherapy regimen 0.763

FL Reference

Capecitabine 1.160 0.441-3.049

BMI body mass index, ASA classification the American Society of Anesthesiologists (ASA) physical status classification, CEA carcinoembryonic
antigen, LN lymph node, MSI microsatellite instability, MSS microsatellite stable, MSI-L low microsatellite instability, 7L 5-fluorouracil and leucovorin

# Multivariable analysis performed on factors with p < 0.20 in univariable analysis

regimen of adjuvant chemotherapy when factors that could af-
fect prognosis were corrected for using multivariable analysis.

The American Society of Anesthesiologists classification
was used in our study for severity of comorbidities because
most of the patients underwent preoperative evaluation by
anesthesiologists using this classification. Moreover, our da-
tabase did not report the Charlson comorbidity index (CCI),
and the CCI does not reflect the severity of the disease [12].
Most importantly, only patients with an ECOG performance

status of 0—1 are administered adjuvant chemotherapy in our
institution. Therefore, the severity of comorbidity in our study
population was predictable.

In our study, the incidences of side effects of chemotherapy
of any grade were 62.2% and 72.4% (p = 0.207) in the FL and
capecitabine groups, respectively. However, there were fewer
grade 3 and higher side effects in the capecitabine group,
although it was not statistically significant (12.5% and 3.4%
in the FL and capecitabine groups, respectively; p =0.058).
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Table 3 Univariable and multivariable analysis for factors affecting cancer-specific survival
Univariable analysis Multivariable analysis®
Hazard ratio 95% Confidence interval p value Hazard ratio 95% Confidence interval p value

Age 1.203 0.997-1.451 0.054
Sex 0.272

Male Reference

Female 0.420 0.089-1.978
BMI 0917 0.739-1.138 0.432
ASA classification 0.401

1 Reference

>2 2.830 0.358-22.344
Diabetes 1.705 0.440-6.615 0.440
Hypertension 1.342 0.387-4.657 0.643
Cardiac disease 3.502 0.440-27.899 0.236
Pulmonary disease 2.619 0.330-20.754 0.362
Liver disease 0.047 0.000-351,611.493 0.706
Tumor sidedness 0.666

Right-sided Reference

Left-sided 0.760 0.219-2.637
Preoperative CEA 1.045 1.017-1.073 0.001 1.032 1.005-1.061 0.022
Operation type 0.403

Laparoscopy Reference

Open 2416 0.305-19.130
Tumor size 1.045 0.767-1.425 0.778
Pathologic T stage 0.061

3 Reference

4 3.656 0.943-14.177
Number of harvested LNs 0.972 0.917-1.030 0.337
Lymphatic invasion 1.122 0.238-5.297 0.884
Venous invasion 3.178 0.669-15.101 0.146
Perineural invasion 5.960 1.700-20.891 0.005 5.245 1.377-19.978 0.015
MSI 0.854

MSS Reference

MSI-L 0.823 0.104-6.520
Dose reduction 0.524 0.135-2.028 0.349
Chemotherapy completion 0.351 0.135-2.040 0.351
Chemotherapy regimen 0.223

FL Reference

Capecitabine 2.172 0.625-7.553

BMI body mass index, ASA classification the American Society of Anesthesiologists (ASA) physical status classification, CEA carcinoembryonic
antigen, LN lymph node, MSI microsatellite instability, MSS microsatellite stable, MSI-L low microsatellite instability, FL 5-fluorouracil and leucovorin

# Multivariable analysis performed on factors with p < 0.20 in univariable analysis

This is similar to the results of the incidence of side effects in
the capecitabine and FL groups in patients with stage III colon
cancer reported by Twelves et al. [3]. For geriatric patients
with a poorer general condition, the side effects of chemother-
apy are an important factor in regimen selection. It is impor-
tant to consider that capecitabine is an oral regimen and can be
prescribed in an outpatient setting. In this respect, capecitabine
is recommended for this population. However, our study also
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showed more hand-foot syndrome in the capecitabine group
than in the FL group (31.0% vs 2.1%, p <0.001). Therefore,
the increased likelihood of hand—foot syndrome with capecit-
abine should be considered.

In our study, adjuvant chemotherapy was administered to
patients who had MSI-H. All of the patients with MSI-H stage
IT colon cancer who received adjuvant chemotherapy were
treated before 2010, i.e., before Sargent et al. reported that
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Table 4  Univariable and multivariable analyses for factors affecting overall survival
Univariable analysis Multivariable analysis®
Hazard ratio 95% Confidence interval p value Hazard ratio 95% Confidence interval p value

Age 1.181 1.009-1.383 0.039 1.189 1.007-1.404 0.041
Sex 0.113-1.392 0.149

Male Reference

Female 0.396
BMI 0.935 0.787-1.111 0.445
ASA classification 0.306

1 Reference

>2 2172 0.492-9.586
Diabetes 0.931 0.265-3.274 0911
Hypertension 1.504 0.557-4.064 0421
Cardiac disease 5.249 1.175-23.451 0.030 3.822 0.842-17.345 0.082
Pulmonary disease 3.379 0.761-14.997 0.109
Liver disease 2.148 0.282-16.361 0.460
Tumor sidedness 0.501

Right-sided Reference

Left-sided 0.713 0.266-1.910
Preoperative CEA 1.040 1.011-1.069 0.007 1.047 1.013-1.081 0.006
Operation type 0.494

Laparoscopy Reference

Open 1.681 0.380-7.439

Size 0.932 0.711-1.222 0.609
Pathologic T stage 0.295

3 Reference

4 1.960 0.556-6.904
The number of harvested LN 0.967 0.922-1.014 0.167 0.958 0.913-1.004 0.074
Lymphatic invasion 0.963 0.270-3.432 0.954
Venous invasion 1.887 0.427-8.343 0.403
Perineural invasion 2.803 0.959-8.191 0.060

MSI 0.960

MSS Reference

MSI-L 1.039 0.235-4.587
Dose reduction 0.956 0.355-2.574 0.930
Chemotherapy completion 0.434 0.148-1.276 0.129
Chemotherapy regimen 0.472

FL Reference

Capecitabine 1.454 0.524-4.037

BMI body mass index, ASA classification the American Society of Anesthesiologists (ASA) physical status classification, CEA carcinoembryonic
antigen, LN lymph node, MSI microsatellite instability, MSS microsatellite stable, MSI-L low microsatellite instability, FL 5-fluorouracil and leucovorin

#Multivariable analysis performed on factors with p < 0.20 in univariable analysis

Table 5 The effect of
chemotherapy regimen on

recurrence-free survival, cancer-

specific survival, and overall
survival

Unadjusted HR (95% CI) p value Adjusted HR? (95% CI) p value

Recurrence-free survival

FL Reference 0.763 Reference 0.279
Capecitabine 1.160 (0.441-3.049) 0.503 (0.145-1.745)

Cancer-specific survival
FL Reference 0.223 1.519 (0.348-6.629) 0.578
Capecitabine 2.172 (0.625-7.553)

Overall survival
FL Reference 0.472 Reference 0.919
Capecitabine 1.454 (0.524-4.037) 0.941 (0.290-3.053)

FL 5-fluorouracil and leucovorin, HR hazard ratio, CI confidence interval, BMI body mass index, CEA
carcinoembryonic antigen

# Adjusted factors: age, sex, BMI, tumor sidedness, preoperative CEA, pathologic T stage, harvested lymph nodes,
lymphatic invasion, venous invasion, and perineural invasion
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Table 6 Comparison of side effects between FL and capecitabine

FL (n=74) Capecitabine (n =44) p value

Side effect

All 60 (62.5%) 42 (72.4%) 0.207
> Grade 3 12 (12.5%) 2 (3.4%) 0.058
Anorexia

All 2 (2.1%) 4 (6.9%) 0.199
> Grade 3 0 0

Nail loss

All 0 1 (1.7%) 0.377
> Grade 3 0 0

Abdominal pain

All 0 1 (1.7%) 0.377
> Grade 3 0 1 (1.7%) 0.377
Rash

All 1 (1.0%) 0 >0.99
> Grade 3 0 0

Gastritis

All 10 (10.4%) 0 0.011
> Grade 3 1 (1.0%) 0 >0.99
Mouth sore

All 9 (9.4%) 4 (6.9%) 0.768
> Grade 3 1 (1.0%) 0 >0.99
Hand foot syndrome

All 2 (2.1%) 18 (31.0%) <0.001
> Grade 3 0 0
Neurologic toxicity

All 0 1 (1.7%) 0.377
> Grade 3 0 0

Asthenia

All 4 (4.2%) 3 (52%) >0.99
> Grade 3 1 (1.0%) 0 >0.99
Nausea

All 15 (15.6%) 5 (11.4%) >0.99
> Grade 3 1 (1.0%) 0 >0.99
Diarrhea

All 16 (16.7%) 5 (8.6%) 0.159
> Grade 3 2 (2.1%) 1 (1.7%) >0.99
Thrombocytopenia

All 0 2 (3.4%) 0.140
> Grade 3 0 0

Febrile neutropenia

All 1 (1.0%) 0 >0.99
> Grade 3 0 0
Non-febrile neutropenia

All 33 (34.4%) 10 (17.2%) 0.022
> Grade 3 7 (7.3%) 0 0.045

FL 5-fluorouracil and leucovorin
MSI-H patients do not benefit from adjuvant chemotherapy

[13]. Thereafter, adjuvant chemotherapy was not administered
to MSI-H patients.
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Limitations

First, selection bias can occur during the collection of the data-
base. However, since prospectively collected data were used, it is
unlikely that the data were manipulated to obtain favorable re-
sults in one group. Second, the two groups were unbalanced
because matching was not performed. However, propensity score
matching requires a large number of patients and a large number
of events. Because of the nature of stage II colon cancer, there are
few recurrences, and enrollment of a large number of patients is
difficult with older patients. Nevertheless, we found no difference
in the prognosis according to the regimen by adjusted HR.

Conclusion

In geriatric patients with stage II colon cancer, capecitabine is
a safe regimen and has similar oncologic outcomes to FL.
Although capecitabine is more likely to cause hand—foot syn-
drome, the regimen can be safely administered because the
rate of severe side effects of grade 3 or higher is relatively
low. Above all, capecitabine is a drug that can be administered
as an outpatient-based prescription in patients with relatively
low-performance status. However, further study is necessary
to confirm the safety of capecitabine through a randomized
controlled study or multicenter case-matching study to com-
pare well-balanced groups.
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