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Abstract
We conducted a population-based cohort study enrolling patients with Stage II and III colon cancer receiving postoperative adjuvant
chemotherapy with uracil and tegafur (UFT) or fluorouracil (5-FU) from the Taiwan National Health Insurance Research Database from
2000 to 2015. The outcomes of the current study were disease-free survival (DFS) and overall survival (OS). Hazard ratios (HRs) were
calculated by multivariate Cox proportional hazard regression models. We compared our effectiveness results from the literature by
meta-analysis, which provided the best evidence. Severe adverse events were compared in meta-analysis of reported clinical trials. In
the nationwide cohort study, UFT (14,486 patients) showed DFS similar to postoperative adjuvant chemotherapy (adjusted HR
1.037; 95% confidence interval [CI] 0.954–1.126; P = .397) and OS (adjusted HR 0.964; 95% CI 0.891–1.041; P= .349) compared
with the 5-FU (866 patients). Our meta-analysis confirmed the similarity of effectiveness and found the incidence of leucopaenia was
statistically significantly reduced in UFT (risk ratio 0.12; 95% CI 0.02–0.67; I2=0%). Through our analysis, we have confirmed that
UFT is a well-tolerated adjuvant therapy choice, and has similar treatment efficacy as 5-FU in terms of DFS and OS in patients with
Stage II and III colon cancer.

Abbreviations: 5-FU = fluorouracil, CCI_R = overall Charlson comorbidity index removed cancer, CHD = congestive heart
disease, CI = confidence interval, CKD = chronic kidney disease, COPD = chronic obstructive pulmonary disease, DFS = disease-
free survival, DM = diabetes mellitus, HR = hazard ratio, IHD = ischemic heart disease, LHID = Longitudinal Heath Insurance
Database, LV = leucovorin, NHI = National Health Insurance, NHIRD = National Health Insurance Research Database, OS = overall
survival, SAE = severe adverse events, UFT = uracil and tegafur.
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1. Introduction

The worldwide incidence of colon cancer has been increasing
rapidly in recent decades and is the third most common cancer. In
Taiwan, colon cancer is the most common cancer in men and the
second most common in women.[1] Radical surgical resection
followed by adjuvant chemotherapy is the standard treatment for
patients with Stage II and III colon cancer, which also provides a
drastic reduction in local recurrence rates and improves disease-
free survival (DFS) and overall survival (OS).[2]

Since the early 1990s, chemotherapy with fluorouracil (5-FU)
has been a curative therapeutic choice for postoperative adjuvant
chemotherapy in Stage II and III colon cancer.[3] According to the
results from theMOSAIC trial,[4] adding oxaliplatin to a regimen
of 5-FU significantly improved DFS andOS in patients with Stage
II and III colon cancer, which established that oxaliplatin-
containing regimens had been adopted as standard adjuvant
chemotherapy in most clinical guidelines since the 2000s.[5,6]

However, combined intravenous 5-FU and leucovorin (LV)
remains a therapeutic regimen of choice, especially for elderly
patients and patients who cannot tolerate the neurotoxicity of
oxaliplatin.[7] As an alternative, uracil and tegafur (UFT), an oral
drug derived from 5-FU derivatives, has been used in metronomic
therapy following an intravenous 5-FU/LV plus oxaliplatin
regimen for patients with Stage III colon cancer,[8] or as
postoperative adjuvant chemotherapy in Stage II and III colon
cancer.[9,10]

The oral form of chemotherapy is attractive in clinical practice
because of its low-grade toxicity and its convenience in an
outpatient clinic setting.[11] Given the expected clinical benefits in
terms of safety, convenience and lower treatment cost,[12] a
consensus has not been reached as to whether UFT can be
equivalent in efficacy to intravenous 5-FU in the adjuvant
treatment of Stage II and III colon cancer.
Treatment efficacy can be influenced bymany clinical factors in

the real world; as a result, nonrandomized controlled trial data
still play a role.[13] Some cohort studies have evaluated the
effectiveness of oral UFT vs intravenous 5-FU. For example, Hu
et al[14] had reported that long-course oral UFT treatment
improved survival and had the potential to replace short-course
infusional 5-FU as the standard adjuvant chemotherapy for
patients with low-risk Stage II colon cancer. However, a large-
scale population-based, long-term, retrospective cohort study is
still lacking to clarify the uncertainties concerning its long-term
adjuvant effects. Both oral UFT and 5-FU were approved for
adjuvant chemotherapy for patients with Stage II and III colon
cancer by the Taiwan National Health Insurance (NHI);
therefore, we conducted this population-based retrospective
study to further confirm the adjuvant effectiveness of UFT. We
also combined our results with data from the available literature
in a meta-analysis to provide the best evidence. Furthermore, we
conducted a meta-analysis comparing severe adverse events
(SAEs) of UFT vs 5-FU treatment. The aim of this nationwide
cohort study and meta-analysis was to compare the effectiveness
of oral adjuvant chemotherapy UFT with intravenous 5-FU in
terms of DFS andOS in patients with Stage II and III colon cancer.
2. Method

2.1. Nationwide retrospective cohort study
2.1.1. Data sources. The data of this present study were
obtained from the Taiwan National Health Insurance Research
2

Database (NHIRD). Taiwan began anNHI program onMarch 1,
1995. NHI is a single-payer program administered by the
government, to finance health care for all residents in Taiwan.
Approximately 99% of the Taiwanese population was covered,
and 97% of the hospitals and clinics had contracts with the NHI
program in Taiwan.[15] We analyzed a representative database of
2,000,000 individuals called the Longitudinal Heath Insurance
Database (LHID), which was randomly sampled from all NHI
beneficiaries containing the complete medical records of each
person insured from 2000 to 2015 by the National Health
Research Institute. The LHID provides detailed information in
terms of International Classification of Diseases, Ninth Revision
(ICD-9-CM). After receiving National Health Research Institute
approval, we used the LHID to conduct our study. To protect
patient privacy and data security, personal identification
information was encrypted before releasing the research database
from the NHIRD.

2.1.2. Sampled participants and study design. Between
January 2000 and December 2015, we used the primary
discharge diagnosis of colon cancer (ICD-9-CM 153–154.1) to
identify the patients. The index date was defined as the date of the
colon cancer diagnosis. We retrieved all prescription data for
patients undergoing operative therapy within 6months after the
diagnosis. Patients who were prescribed UFT within 6months
after operation comprised the UFT cohort and those who were
prescribed 5-FU comprised the 5-FU cohort. The exclusion
criteria were
1.
 the date of cancer diagnosis (ICD-9-CM140–239) prior to the
index date;
2.
 patients with secondary malignancy (ICD-9-CM:196–198.9);

3.
 patients with benign neoplasm of the colon (ICD-9-CM:211.3,

211.4);

4.
 patients receiving bevacizumab, cetuximab, capecitabine,

irinotecan or oxaliplatin;

5.
 patients receiving both UFT and 5-FU or neither.

The algorithm of this study is shown in Figure 1.

2.1.3. Outcome, risk factors and comorbidities for cancers.
The outcomes of the study were DFS and OS. The date of the
colon cancer diagnosis was established as the index date for
starting the measurement of follow-up person-years. DFS was
defined as years from the index date to tumor recurrence (ICD9-
CM 196.1–198.89, Supplementary Digital Content 1, http://
links.lww.com/MD2/A116) or death. OS was defined as years
from index date until death, withdrawal from the insurance
system (mostly due to death) or until the end of 2015. Baseline
comorbidities were identified: hypertension, diabetes mellitus
(DM), chronic obstructive pulmonary disease (COPD), chronic
kidney disease (CKD), ischemic heart disease (IHD), congestive
heart disease (CHD), and stroke. The overall Charlson
comorbidity index removed cancer (CCI_R) represented other
miscellaneous comorbidities.[16] The socioeconomic status of the
study participants was approximated using insurance premium,
level of care, and urbanization levels. Insurance premiums, which
served as a proxy for income level, were grouped into 3 categories
(≥ $35,000, $18,000–$34,999 and $1–$18,000 [New Taiwan
dollars per month]). Based on information in the NHIRD,
participants were also stratified by residence. Levels of care were
stratified by the level of hospital judged by the Taiwanese
government as central, regional or local hospital. Urbanization in
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Figure 1. Flowchart of the study sample selection from the NHIRD in Taiwan. NHIRD = National Health Insurance Research Database.
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Taiwan was categorized into 4 levels, with a lower level
indicating a higher degree of urbanization.[17]

2.1.4. Statistical analysis. The statistical software used was the
Statistical Product and Service Solutions 23rd edition (SPSS; IBM
Corp., Armonk, NY). The categorical variables were compared
by Chi-Squared or Fisher exact test, and the continuous variables
were compared by t test. We calculated the hazard ratios (HRs)
and the 95% confidence interval (CI) using the Cox proportional
hazards model to assess DFS and OS for UFT vs 5-FU, and a log-
rank test was used to compare the differences between the
cumulative survival curves. All baseline characteristics, including
age, sex, insurance premium, level of care, urbanization,
hypertension, DM, COPD, CKD, IHD, CHD, stroke, and
CCI_R were adjusted when performing the multivariate Cox
3

proportional hazards regression model. The P values of the log-
rank test less than .05 were regarded as statistically significant.

2.1.5. Ethics approval and consent to participate. Given the
present study used de-identified secondary data, the patients were
not directly involved in this study, and thus the need for consent
was waived. This study was approved by the Tri-Service General
Hospital Research Ethics Committee (TSGHIRB No. B-109–11).
2.2. Meta-analysis

The meta-analysis complied with a previously registered protocol
for this with Open Science Framework (https://osf.io/kf84r) and
the international register was developed by the Center for Open
Science. The present study followed the Preferred Reporting
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Items for Systematic Reviews and Meta-analyses[18] and the
Meta-analysis of Observational Studies in Epidemiology guide-
lines.[19]

2.2.1. Eligibility criteria and exclusion criteria. To be eligible
for inclusion, studies had to report the findings from a
randomized clinical trial or observational study investigating
the efficacy or effectiveness of postoperative adjuvant chemo-
therapy with either UFT or 5-FU among individuals diagnosed
with Stage II or III colon cancer. Studies were excluded if they
were single-arm studies, conducted in patients with rectal cancer,
conducted on a nonhuman (e.g., mice) or laboratory (e.g., cell
line) population; focused on early-stage (Stage 0 or I) or
metastatic (Stage IV) tumors; if DFS or OS outcomes were not
reported; or examined a combination chemotherapy therapy
(e.g., UFT or 5-FU combining with oxaliplatin or TS-1).

2.2.2. Information sources and search strategy. We per-
formed a comprehensive search without language restrictions,
using PubMed, Embase, the Cochrane Central Register of
Controlled Trials, and the Cochrane Database of Systematic
Review. In order to ensure that no randomized controlled trials
were missing, grey literature (conference abstract and doctoral
thesis) was searched and reference lists of included articles were
reviewed. The search was conducted on February, 2020. The
detailed search strategy is described in the Supplementary Digital
Content 2, http://links.lww.com/MD2/A117.

2.2.3. Study quality. The quality of the randomized controlled
trials was appraised by PHC and CHL, using the Cochrane
Handbook for Systematic Reviews of Interventions.[20] Further-
more, we assessed the quality of cohort studies using the
Newcastle–Ottawa Scale.[21] Any disagreement was resolved via
group discussion. Risk-of-bias graphs were generated using
Review Manager 5.3 software. (The Cochrane Collaboration,
2014; The Nordic Cochrane Centre, Copenhagen, Denmark).

2.2.4. Outcome measurement and statistical analysis. The
major outcomes of interest were DFS and OS, and the minor
outcome was SAE (Grade 3/4 adverse events according to the
Common TerminologyCriteria of Adverse Events v4.03).[22] Data
are presented as HR and risk ratio (RR) with 95% CIs. To
minimize bias from combining randomized and nonrandomized
evidence, we used the design-adjusted analysis method, and we
reduced the weight of nonrandomized studies.[23] Given the
expected between-study heterogeneity due to differences in patient
populations, a random-effects DerSimonian–Laird model,[24]

using the reverse invariance method, was used to estimate the
averagemeasure of association.Heterogeneitywasevaluatedusing
the I squared (I2) statistic and Cochran Q test.[25] Statistically
significant heterogeneity was defined as I2>50%and for Cochran
Q Test P< .1. Subgroup analyses were conducted by study types
(RCT or cohort study) and whether the studies were performed in
Eastern or Western countries in terms of the major outcomes. We
evaluatedwhether treatment effects on both outcomeswere robust
by sensitivity analyses, whichwere performed based on the specific
features of the study design to explore the impact of excluding our
NHIRD analysis and excluding high risk-of-bias studies. The
presence of publication bias was assessed via funnel plots andwith
Egger test.[26] All statistical analyses were performed using the
“metafor” and “meta” packages of R software. Statistical
significance was defined at the 0.05 threshold, and all statistical
tests were 2-sided.
4

3. Results

3.1. Nationwide retrospective cohort study
3.1.1. Characteristics of study participants. A total of 22,852
eligible patients were enrolled in the study, and we excluded
patients receiving both UFT and 5-FU or neither. Table 1
compares the characteristics and baseline comorbidity status
between the UFT (n=14,486) and 5-FU (n=8366) cohorts. The
percentage of male sex for the UFT and 5-FU cohorts was
59.99% and 60.53%, respectively. The mean ± SD age for the
UFT and 5-FU cohorts was 66.75±11.67 and 66.74±11.69
years, respectively. The mean years of follow-up (± SD) in the
UFT and 5-FU group were 4.10±3.75 and 4.02±3.67years,
respectively. There were no significant differences between the
groups in terms of basic characteristics, such as sex, age, insured
premium, urbanization and hospital level, or comorbidities,
including hypertension, DM, COPD, CKD, IHD, CHD, stroke,
or CCI_R index. (Social economic data was available: Supple-
mentary Digital Content 3, http://links.lww.com/MD2/A118;
Characteristics of study at the end of follow-up was available:
Supplementary Digital Content 4, http://links.lww.com/MD2/
A119).

3.1.2. Disease-free survival. A Cox proportional hazards
model revealed no significant difference in DFS between the
UFT and 5-FU cohorts (P for log-rank test= .381, Fig. 2A). All
baseline characteristics, including age, sex, insurance premium,
level of care, urbanization, hypertension, DM, COPD, CKD,
IHD, CHD, stroke, and CCI_R were adjusted when performing a
multivariate Cox proportional hazards regression model. The
multivariate Cox proportional regression model indicated that,
for patients receiving postoperative adjuvant chemotherapy in
Stage II and III colon cancer compared with the 5-FU cohort, UFT
was similar in DFS (adjusted HR 1.037; 95% CI 0.954–1.126;
P= .397).Male sex, age older than 60years, having comorbidities
and the influence of CCI_R score were the important statically
significant factors for shorter DFS.

3.1.3. Overall survival. The Cox proportional hazards model
revealed no significant difference in the cumulative OS between
the UFT and 5-FU cohorts (P for log-rank test= .680, Fig. 2B).
The multivariate Cox proportional regression model indicated
that, compared with the 5-FU cohort, UFT was similar in OS
(adjusted HR=0.964; 95%CI 0.891–1.041; P= .349). Male sex,
age older than 40years, having comorbidities and the influence of
CCI_R score were the significant factors for shorter OS. Central
hospitals had lower mortality compared with local hospitals.
(Supplementary Digital Content 5, http://links.lww.com/MD2/
A120).
3.2. Meta-analysis

A flow diagram of the inclusion of studies is shown in
Supplementary Digital Content-6, http://links.lww.com/MD2/
A121. Our database search identified 402 publications after the
removal of duplicates. After the screening process, 27 articles
were reviewed in full, from which 4 studies (2 randomized trials
and 2 observational studies) were deemed eligible for inclusion.
In total, 2537 patients were included from the 4 studies.[14,27–

29] All the studies examined DFS and OS, comparing oral UFT to
intravenous 5-FU as postoperative adjuvant chemotherapy in
carcinoma of the colon with Stage II disease, Stage III disease, or
both. Descriptive characteristics are listed in Supplementary

http://links.lww.com/MD2/A117
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Table 1

Characteristics of study in the baseline.

Total UFT 5-FU

Treatment variables n % n % n % P value

Total 22,852 14,486 63.39 8366 36.61
Gender .420
Male 13,754 60.19 8690 59.99 5064 60.53
Female 9098 39.81 5796 40.01 3302 39.47
Age (years±SD) 66.75±11.68 66.75±11.67 66.74±11.69 0.950
HTN
With 6588 28.83 4179 28.85 2409 28.80 .932
Without 16,264 71.17 10,307 71.15 5,957 71.20

DM
With 3897 17.05 2488 17.18 1409 16.84 .519
Without 18,955 82.95 11,998 82.82 6957 83.16

COPD
With 914 4.00 590 4.07 324 3.87 .457
Without 21,938 96.00 13,896 95.93 8042 96.13

CKD
With 282 1.23 177 1.22 105 1.26 .827
Without 22,570 98.77 14,309 98.78 8261 98.74

IHD
With 1196 5.23 757 5.23 439 5.25 .943
Without 21,656 94.77 13,729 94.77 7927 94.75

CHD
With 439 1.92 268 1.85 171 2.04 .304
Without 22,413 98.08 14,218 98.15 8195 97.96

Stroke
With 684 2.99 428 2.95 256 3.06 .652
Without 22,168 97.01 14,058 97.05 8110 96.94

CCI_R 0.03±0.24 0.03±0.24 0.03±0.23 0.999

P value: categorical variables: Chi-Squared/Fisher exact test, continuous variables: t test.
5-FU = 5-Flurouracil, CCI_R = Charlson comorbidity index removed cancer, CHD = congestive heart disease, CKD = chronic kidney disease, COPD = chronic obstructive pulmonary disease, DM = diabetes
mellitus, HTN = hypertension, IHD = ischemic heart disease, UFT = uracil-tegafur.

Chen et al. Medicine (2021) 100:18 www.md-journal.com
Digital Content 7, http://links.lww.com/MD2/A122, and the
results from the study quality assessment are listed in
Supplementary Digital Content 8, http://links.lww.com/MD2/
A123.
Figure 2. Kaplan–Meier for cumulative risk of disease-free survival (DFS, 2A) and o
analysis).

5

Combining our NHIRD analysis with the 2 randomized trials
and the 3 observational studies enrolled, the results from the DFS
and OS meta-analysis are summarized in a forest plot. For both
outcomes, our analysis revealed that UFT and 5-FU did not differ
verall survival (OS, 2B) among patients with Stage II and III colon cancer (NHIRD

http://links.lww.com/MD2/A122
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http://links.lww.com/MD2/A123
http://www.md-journal.com


Figure 3. Meta-analysis of the efficacy for UFT vs 5-FU as postoperative adjuvant chemotherapy in stage II and III colon cancer: disease-free survival (DFS, 3A) and
overall survival (OS, 3B). Outcome analyses were performed using hazard ratio (HR) with related 95% confidence intervals. CI= confidence interval, DFS= disease-
free survival, HR = hazard ratio, OS = overall survival.
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with the random-effects model; the HR for DFS was 1.01 (95%
CI 0.91–1.13, Fig. 3A) and the HR for OS was 0.99 (95% CI
0.88–1.11, Fig. 3B). There was no heterogeneity within this
evidence base for the outcome of DFS (I2=0%, Cochran Q
P= .63) or OS (I2=0%, Cochran Q P= .94). In the subgroup
analysis, there was no significant difference between the UFT and
5-FU groups regarding the DFS and OS outcomes (Supplemen-
tary Digital Content 9, http://links.lww.com/MD2/A124). We
also performed a sensitivity analysis, altering the choice of studies
to remove our nationwide cohort study or high risk-of-bias
studies, and the results did no change substantially (Supplemen-
tary Digital Content 10, http://links.lww.com/MD2/A125).
Funnel plot and Egger test were not performed, because the
studies included in the meta-analysis were fewer than 10; thus,
the power of the tests was too low to distinguish the potential role
of publication bias.[30]

We pooled data from 3 articles[27–29] regarding SAE, involving
3834 patients, comparing UFTwith 5-FU treatment as postopera-
Table 2

Summary of meta-analysis comparing severe adverse events with U

Comparison Trials (n) Severe adver

UFT vs. 5-FU for postoperative adjuvant chemotherapy in
stage II and III colon cancer

3 (3834) Leucopaenia

2 (2301) Anemia
3 (3834) Diarrhea
3 (3834) Nausea
3 (3834) Vomiting

5-FU = 5-Flurouracil, CI = confidence interval, RR = risk ratio, UFT = uracil-tegafur.
Values of RR less than 1 indicate a reduction in risk for the events of severe adverse effect with the U
∗
Represents statistically significant outcome estimate; Statistically significant heterogeneity was defined

6

tive adjuvant chemotherapy in Stage II and III colon cancer. The
incidence of leucopaenia was statistically significantly lower in the
UFT cohort (RR 0.12; 95% CI 0.02–0.67; I2=0%). Compared
with the 5-FU cohort, UFT treatment was reported to have similar
incidence of anemia (2 trials[27,29]), diarrhea (3 trials[27–29]), nausea
(3 trials[27–29]), and vomiting (3 trials[27–29]) (Table 2).
4. Discussion

To the best of our knowledge, ours represents the largest real-
world study to date to evaluate the effectiveness of UFT as
adjuvant chemotherapy after surgical resection in patients with
Stage II and III colon cancer. This nationwide, population-based,
retrospective cohort study reveals that UFT presented similar
effectiveness to 5-FU with respect to DFS and OS in a 15-year
follow-up. Furthermore, we confirmed treatment efficacy by a
meta-analysis of survival between the UFT and 5-FU groups by
using data from recently published articles and the cases in this
FT to 5-FU.

se events Summary estimate with 95% CI I2 (%) Cochran Q P value

RR: 0.12 [0.02; 0.67]
∗

0% .79

RR: 1.63 [0.51; 5.25] 0% .68
RR: 1.01 [0.83; 1.24] 16% .30
RR: 0.99 [0.72; 1.35] 0% .95
RR: 0.68 [0.46; 1.002] 0% .72

FT group.
as I2>50% and Cochran Q P value< .1.

http://links.lww.com/MD2/A124
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study. The results between the nationwide cohort study and the
meta-analysis were consistent, which confirmed that the
treatment effect of oral UFT was similar to intravenous 5-FU.
The meta-analysis also found an advantage in the UFT cohort for
reducing leucopaenic events.
Oral 5-FUderivatives are preferredbecauseof their convenience,

which has led to the development of several oral 5-FU derivatives
with various properties. Since 1997, the weekly 24-hour infusion
of high-dose 5-FUand leucovorin (LV)was reported byYeh et al in
Taiwan,[31] this regimen became widely using and common
therapeutic chemotherapynationwide.[32] The usual dosagewould
be weekly 24-hour infusion of a maximal tolerable dose of 5-FU
(2600mg/m2) and LV (500mg/m2), a weekly 1-day course for a
period of 6months.
In a multicenter retrospective cohort study, UFT is commonly

used in Japan for patients with Stage III colon cancer, especially in
older patients.[33] The composition of UFT is 1-(2-tetrahydro-
furyl)-5-FU (tegafur) and uracil in a molar ratio of 1:4. Tegafur is
converted to 5-FU in vivo, acting as a prodrug to 5-FU. Co-
administration of uracil enhances the concentration of 5-FU in
tumors and the resulting antitumor activity of tegafur.[34] UFT
has been demonstrated to have pharmacokinetics comparable to
5-FU in both Japanese and American patients.[35] Oral UFT
capsule contains of tegafur 100mg and uracil 224mg, adminis-
tered with 2 capsules twice per day, equivalent to 400mg of
tegafur a day in Taiwan.[36] The duration depended on the
physician’s clinical decision or the patient’s condition. The
Taiwan NHI reimburses the medical cost of UFT for 2 years at
most.
Regarding our meta-analysis results for SAE, UFT represents

another option, given it reduced the neutropenia rate compared
with 5-FU. The safety analysis of the phase III trial,
JCOG0205,[29] revealed that the UFT/LV group had fewer
neutropenic events. In a phase II study[37] evaluating the toxicity
profile of oral UFT in Chinese patients with metastatic colorectal
cancer, Lin et al had revealed that the most frequently observed
adverse effects were nausea and diarrhea. Furthermore, the
myelosuppression event was mild, resulting in no episode of
febrile neutropenia and less documented infection. UFT
administration had fewer hand-foot syndromes,[35] which can
seriously impair quality of life in other oral chemotherapy
regimens, such as capecitabine.[38]

Given the usage of oral UFT or intravenous 5-FU is typical in
clinical practice, the cost-effectiveness evaluation is important for
understanding the economic impact of these alternative regimens.
In Taiwan, the NHI reimburses the medical cost of UFT and 5-FU
for postoperative adjuvant chemotherapy Stages II and III
colorectal cancer. Hsu et al[12] had conducted a cost minimization
comparison analysis of oral UFT/LV vs 5-FU/LV, and reflected a
total cost saving per patient of US$3709.16–$5094.77 for UFT,
along with 72hours less time spent per patient. The analysis
concluded that oral UFT/LV treatment has advantages in cost-
and time-effectiveness. In a Borner et al[39] study, 84% of the
patients preferred an oral UFT regimen over intravenous
therapies if the efficacy were similar. The UFT regimen showed
the greater convenience of home treatment, given it could be
administered orally via capsules. Patients do not need to travel
daily or weekly to hospital, and there was better compliance
among the participating patients.[11]

There are several limitations that should be taken into
consideration when interpreting the results. First, the NHIRD
lacked data on specific potentially important information, such as
7

the severity of lymph node involvement. Second, our study relied
on claims data and diagnostic codes to identify patients with
cancer, which might lead to disease misclassification. Third, we
could not investigate the cause of death, the adverse events of
adjuvant chemotherapy, or the quality of surgery, due to the
limitations of NHIRD. Furthermore, the data had insufficiently
detailed clinical information, such as microsatellite instability,
body mass index, physical activity, family history of cancer, and
disease stage or status, as well as the reasons for each patient’s
treatment plan, for which is an intrinsic unavailability of data. As
a result, there might be unmeasured residual confounding factors
in the analysis that could have biased the results estimated in this
study. Further studies accessing and examining the data from
individual participants should allow for further identification and
control of potential confounding factors.
Despite the limitations, our population-based cohort study

provides powerful and generalizable real-world experience with a
very large database,[40] strengthening the statistical power for the
effectiveness between UFT and 5-FU. The patients presented a
wide range of demographic characteristics, enabling us to
perform stratified analyses by age, sex, socioeconomic status,
and comorbidities, without losing precision. Our meta-analysis
provides a more comprehensive and precise estimate of the
effectiveness, concurs with the current available evidence, and
confirms the similar effectiveness of UFT in survival outcomes.
In conclusion, our nationwide cohort study and meta-analysis

revealed that UFT treatment as adjuvant chemotherapy has
effectiveness similar to 5-FU in DFS andOS, is well-tolerated, and
reduces the incidence of leucopaenia in patients with postopera-
tive Stage II and III colon cancer.
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