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Purpose. Colorectal cancer is one of the most common cancers and the
third leading cause of cancer-related death in Taiwan. Because of the na-
tionwide biennial fecal immunochemical screening, the number of colo-
rectal cancer cases detected at an early stage is increasing. According to
the National comprehensive cancer network (NCCN) clinical practice gui-
delines, adjuvant chemotherapy is suggested for patients with high-risk
group stage Il colorectal cancer; research in the low-risk group stage I1
colorectal cancer has been less specific. We aimed to review our hospital
database to evaluate the effect of uracil-tegafur (UFT) and leucovorin adju-
vant chemotherapy on low-risk group stage II colorectal cancer patients.
Materials and Methods. Between January 2004 and August 2009, 1273
stage II colorectal cancer patients underwent standard curative operations
at the Linkou and Keelung Branch of Chang Gung Memorial Hospital in
Taiwan. After excluding the patients with early recurrence within 6
months after the operation, and those who received intravenous adjuvant
chemotherapy, the remaining 1107 patients were enrolled in the study. Af-
ter analyzing the pathological and clinical characteristics of the patients,
515 were identified to have low-risk group stage II colorectal cancer. All
patients in this group were followed up for at least 5 years postoperatively
or until the date of patient death. Statistical analysis was performed with
SPSS ver. 20.

Results. In our database, patients in the high-risk group (n =592) had sig-
nificantly worse overall survival and 5-year disease-free survival com-
pared to those in the low-risk group (n = 515). In the low-risk group stage
IT colorectal cancer patients, 70 patients received UFT and leucovorin
adjuvant chemotherapy, while 445 patients did not receive adjuvant che-
motherapy. Comparing the two groups revealed that UFT and leucovorin
adjuvant chemotherapy did not improve the overall survival or 5-year dis-
ease-free survival in the low-risk group stage II colorectal cancer patients.
Conclusion. Our data showed that low-risk group stage II colorectal can-
cer patients who received the UFT and leucovorin adjuvant chemotherapy
might be overtreated. We should aim to avoid exposing these patients to
the side effects of unnecessarily administered chemotherapy, and control
its impact on the economy.
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n recent years, colorectal cancer has become the
most common cancer in Taiwan. According to the
Taiwan Cancer Registry, one person is diagnosed with
colorectal cancer every 37 minutes. In addition, co-
lorectal cancer is the third leading cause of cancer-re-
lated death in Taiwan.' With the introduction of a na-
tionwide colorectal cancer screening program offering
biennial fecal immunochemical testing to all Taiwanese
aged 50-69 years, the early detection rate of colorectal
cancer has increased.? In fact, more than 40% of the
cases are defined as early stage (colon cancer, stage
0~2: 48.18%; rectal cancer, stage 0~2: 46.74%). Early
detection could result in timely administration of treat-
ment to cancer patients and reduction of mortality.
Currently, after complete preoperative staging,
the main treatment for localized colorectal cancer
(stages I-III) is radical resection.’ Radical resection
includes complete removal of the tumor and associ-
ated major lymphovascular pedicles of the affected
colonic segment. This operative procedure provides
specimens for pathological, histochemical, and ge-
netic testing, which help determine the prognosis of
colorectal cancer in patients.* Depending on the diag-
nosis, a treatment and surveillance plan is developed.
According to the National comprehensive cancer
network (NCCN) 2014 guidelines, high-risk stage II
colorectal cancer is characterized by T4 lesion, poor
differentiation, lymphovascular invasion, perineural
invasion, bowel obstruction, localized perforation, and
less than 12 lymph nodes examined.’ According to the
NCCN guidelines, adjuvant chemotherapy is recom-
mended for these patients.® Several chemotherapy
protocols were considered for the treatment of high-
risk stage II colorectal cancer patients, including in-
travenously administered 5-fluoropyrimidine (5-FU)-
based chemotherapy, oxaliplatin, or orally adminis-
tered chemotherapy (e.g. uracil-tegafur [UFT] and
capecitabine).’ Previous studies reported that UFT
and leucovorin adjuvant chemotherapy was effective
in high-risk stage II colorectal cancer patients.” How-
ever, the use of adjuvant chemotherapy in low-risk
stage I colorectal cancer patients is controversial. In
this study, we aimed to review our hospital database
and evaluate the effectiveness/economics of UFT and
leucovorin adjuvant chemotherapy in the treatment of

low-risk stage II colorectal cancer patients.

Materials and Methods

Between January 2004 and August 2009, 1273 pa-
tients were diagnosed with stage II colorectal cancer
and underwent standard curative operations at the
Linkou and Keelung Branch of Chang Gung Memorial
Hospital in Taiwan. Patients who received preoperative
or postoperative radiotherapy (n = 105) or intravenous
5-FU based chemotherapy treatment (FOLFOX regi-
men or 5-FU only) (n = 32); patients who experienced
risk of surgical mortality during the same hospitaliza-
tion (n = 11); and those who relapsed within 6 months
(n=18) were excluded from the study. The remaining
1107 patients were included. According to the clinical
and pathological characteristics defined by NCCN
guidelines for stage II colorectal cancer patients, we
divided 1107 patients into high-risk group (at least
one of T4 lesion, poor differentiation, lymphovascu-
lar invasion, perineural invasion, bowel obstruction,
perforation, and less than 12 lymph nodes examined),
and low-risk group (no any poor features). 592 pa-
tients exhibited in high-risk groups and the remain-
ing 515 patients were diagnosed as low-risk groups
(Fig. 1).

Demographic data including sex, age, tumor loca-
tion and size; pathological characteristics; and preoper-
ative laboratory data, were all collected for analysis in
these patients. The administration of UFT and leu-
covorin adjuvant chemotherapy depended on the sur-
geons’ experience and patient performance. The treat-
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Fig. 1. Patients collecting and screening.

1273 stage Il
colorectal
patients

Excluded 155

patients



Vol. 27, No. 3

UFT Treatment in Low Risk Group Colorectal Cancer Patients 109

ment doses were UFT 300 mg/m*/day PO and leu-
kovorin 90 mg/day PO, from days 1 to 28, followed
by 7 days rest, and repeated every 5 weeks for half to
one year. The patients were continuously followed up
for at least 5 years postoperatively or until death.

Categorical data like clinicopathological features
were compared by using Pearson’s chi-squared test
and the numerical data like preoperative laboratory
examinations were compared by using Student’s t-
test. The survival curves were calculated using the
Kaplan-Meier method and compared with the log-
rank test. Statistical significance was defined as p <
0.05. All analyses were performed using the Statisti-
cal Package for the Social Sciences version 20 (SPSS
Inc. Chicago, USA).

Results

The high-risk group (n = 592) had significantly
worse overall survival (83.7% vs. 74.3%; log-rank
test: p < 0.001; Fig. 2), and 5-year disease-free sur-
vival (84.7% vs. 75.7%; log-rank test: p < 0.001; Fig.
3) compared to the low-risk group (n=515). These re-
sults were consistent with those of other studies.

We further divided the low-risk group stage II
colorectal cancer patients into two groups; those who
received UFT and leucovorin adjuvant chemotherapy
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Fig. 2. The 5-years disease free survival in high-risk group
and low-risk group stage II colorectal cancer pa-
tients.

(n="70), and those who did not (n = 445). There were
no statistically significant differences in sex, tumor
location (right or left colon), pathologic differentia-
tion (well differentiated or moderately differentiated),
or preoperative laboratory data (including hemoglobin
level, white blood cell count, absolute neutrophil
count, and albumin level) between the two groups.
The group that received adjuvant treatment had youn-
ger patients and higher carcinoembryonic antigen
(CEA) levels (Table 1).

After comparing patients with or without UFT and
leucovorin adjuvant chemotherapy treatment in the
low-risk group stage II colorectal cancer, we showed
that UFT and leucovorin adjuvant chemotherapy did
not prolong the patients’ overall survival (82.2% vs.
92.9%; log-rank test: p = 0.297; Fig. 4) or 5-year dis-
ease-free survival (84.3% vs. 87.1%; log-rank test: p
=0.526; Fig. 5).

Discussion

According to the American Joint Committee on
Cancer (AJCC) staging system, localized cancer le-
sions were categorized as stage 11, and lesions with re-
gional lymph node involvement were categorized as
stage II1.* In theory, stage II and stage III colorectal
cancer are potentially eligible for curative resection
(RO resection). However, some cases had local/re-
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Table 1. Characteristics of stage II colorectal cancer patients
with UFT treatment or not

Stage II colorectal UFT No UFT
cancer Low risk treatment treatment  p value
patients (515) (70) (445)
Sex 0.814
Male 41 (58.6%) 254 (57.1%)
Female 29 (41.4%) 191 (42.9%)
Location 0.724
Right 19 (27.1%) 112 (25.2%)
Left 51 (72.9%) 333 (74.8%)
Differenation 0.982
Well 8 (11.6%) 52 (11.7%)
Moderate 64 (88.7%) 393 (88.3%)
Age (years) 61.74 66.28 0.003*
Pre-operative CEA 14.049 7.834 0.008*
(ng/mL)
Hb (g/dL) 11.847 12.043 0.509
WBC (/mm’) 7734 7329 0.159
ANC (/mm®) 5115 4802 0.260
Albumin (g/dL) 3.98 4.04 0.295

CEA: Carcinoembryonic Antigen, Hb: Hemoglobin, WBC:
While blood cell, ANC: absolute neutrophil count.

gional/distant recurrence. In 2007, the ACCENT Da-
tabase revealed that stage II and stage III colorectal
cancer patients had the highest recurrence rates within
2.5 years after operation.’ Reducing the risk of recur-
rence in the time period after the operation is a big
challenge for surgeons.

In order to reduce the risk of recurrence, eradica-
tion of micrometastases is the goal of postoperative
adjuvant chemotherapy. Postoperative adjuvant che-
motherapy is a well-accepted treatment strategy for
stage III colorectal cancer patients. However, the ef-
fectiveness of adjuvant chemotherapy in the treatment
of stage Il colorectal cancer remains controversial.
Schcrag et al. showed that chemotherapy improves
the absolute 5-year survival by 3% in stage II colo-
rectal cancer patients; however, this improvement is
not statistically significant.'”

As previously mentioned, T4 lesion, poor differ-
entiation, lymphovascular invasion, perineural inva-
sion, bowel obstruction, perforation, and less than 12
lymph nodes examined enable to differentiate be-
tween high- and low-risk stage II colorectal cancers.
According to these criteria, the National Cancer Insti-
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Fig. 4. UFT treatment did not prolong the overall survival
in low-risk group stage Il colorectal cancer patients.
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Fig. 5. UFT treatment did not prolong the 5-year disease
free survival in low-risk group stage II colorectal
cancer patients.

tute’s SEER database showed 75% of the patients are
classified as high-risk stage II colorectal cancer.!! In
our database, the high-risk group accounted for 53.5%,
and the low-risk group for 46.5% of all stage II colo-
rectal cancer patients.

According to NCCN guidelines, adjuvant chemo-
therapy is recommended for stage Il colorectal can-
cer patients with high-risk factors.® UFT and leuco-
vorin adjuvant chemotherapy is one of the treatment
choices.” The efficacy and economy of using adjuvant
therapy in the treatment of low-risk stage II colorectal
cancer patients has to be clinically evaluated.
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Kato et al. suggested that consecutive adminis-
tration of UFT at 400 mg/day was an effective and
highly safe postoperative adjuvant chemotherapy for
stage Il and stage III colorectal cancer patients in
2002."? Lembersky et al. showed that UFT plus leu-
covorin had similar effects with intravenously admin-
istered 5-FU based chemotherapy after primary sur-
gery in stage II and III colorectal cancer patients in
2006."° UFT treatment had some advantages during
the course of the treatment, including convenience
(oral absorption), and reduction of treatment time and
costs.'

UFT was first prescribed in Japan. It was a combi-
nation of tegafur and uracil at a molar ratio of 1:4.
Tegafur is a precursor of 5-FU. It can be metabolized
to active 5-FU in the human body. Uracil can inhibit
dihydropyrimidine dehydrogenase, which can de-
grade 5-FU, and prolong the action time of 5-FU in
the body. UFT is not only used in the treatment of
colorectal cancer, but also in the treatment of gastric
cancer, !’ breast cancer,'¢ lung cancer,'” and head and
neck squamous cell carcinoma.'® However, UFT still
has some side effects. In 2000, Roy E. Smith et al. re-
vealed that UFT and leucovorin in treatment of colon
cancer patients would cause about 38% grade 3 he-
matologic and non-hematologic toxicity, including di-
arrhea (29%), nausea (7%), vomiting (4%), leuco-
penia (1%), thrombocytopenia (< 1%) , and stomatitis
(1%)."

The low-risk stage Il colorectal cancer patients in
our database were divided into two groups; those who
received UFT and leucovorin adjuvant chemotherapy
and those who did not. These two groups exhibited
similar epidemiological and pathological features, as
well as similar preoperative white cell counts, abso-
lute neutrophil count (ANC), albumin, and hemoglo-
bin level (Table 1). Although the low-risk stage 11
colorectal cancer patients received UFT and leuco-
vorin adjuvant chemotherapy, the patients in this group
had higher CEA levels. Some previous studies re-
ported that an elevated CEA level is a marker of poor
prognosis in colorectal cancer patients. Kirat et al.
suggested that a high preoperative CEA level is not
associated with the oncologic outcome in adequately
staged patients.?® Using our data, we showed that UFT

and leucovorin adjuvant chemotherapy could not pro-
long the overall or 5-year disease-free survival in
low-risk stage II colorectal cancer patients.

The monthly cost for this treatment is about 8,000
NTD, and the 6-month cost is equivalent to approxi-
mately 50,000 NTD for each patient. From our data,
we noted the use of Uracil-Tegafur (UFT) and leu-
covorin as adjuvant chemotherapy cannot prolong the
overall survival and 5-year disease free survival in
low-risk stage II colorectal cancer patients. The eco-
nomical burden conferred by unnecessary treatment
in low-risk patient should be avoided. Lowering the
burden on national insurance budget is crucial for
strengthening social welfare.

Our study had some limitations. First, it is a retro-
spective study and not a randomized control trial. Sec-
ond, the UFT treatment period in our records largely
depended on the experience of the surgeons and the
performance of the patients, and a standard treatment
protocol was not followed. In the future, it is impera-
tive to develop a standard protocol for the administra-
tion of adjuvant therapy and for the avoidance of
unnecessary exposure to chemotherapy.

In conclusion, we confirm that using UFT and
leucovorin adjuvant chemotherapy in the treatment of
low-risk group stage II colorectal cancer patients qua-
lifies as overtreatment. UFT has some side effects in-
cluding fatigue, anorexia, nausea, vomiting, diarrhea,
leucopenia, thrombocytopenia, anemia, pigmentation,
and fulminant hepatitis. Therefore, if the adjuvant
chemotherapy cannot improve the overall or 5-year
disease-free survival, unnecessary exposure to che-
motherapy should be avoided.
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