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Abstract 

Purpose: To investigate the effect of oteracil (Oxo) in combination with gimeracil (CDHP) on long-term 
survival and postoperative complications in elderly patients undergoing radical surgery for biliary tract 
cancer (BTC).  
Methods: Clinical data for 70 patients who underwent radical surgery for BTC in the Oncology 
Department of the Changle People’s Hospital, Weifang, China from April 2017 to April 2018 were 
collected. The patients were equally assigned to group A and group B, based on odd or even 
hospitalization number. After surgery, patients in group A received the combination of Oxo and CDHP, 
while group B patients received gemcitabine only. Long-term survival and incidence of adverse 
reactions were compared.  
Results: Compared with group B, group A had higher total treatment effectiveness (p < 0.05), lower 
clinical indices (p < 0.05), lower BPI score (p < 0.001) and higher 3-year overall survival (p < 0.05).  
Conclusion: Combined use of oteracil and gimeracil significantly prolongs the survival time and reduce 
cancer pain in BTC patients, with minimal toxic and side effects. However, further clinical trials are 
required prior to application in clinical practice. 
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INTRODUCTION 
 
Biliary tract cancer (BTC), a general name for 
gallbladder cancer and cholangiocarcinoma 
derived from biliary epithelial cells, is difficult to 
diagnose at the early stage, and it progresses 
rapidly [1,2]. Radical surgery for BTC is a 
common method used in the treatment of the 
disease, but most patients miss the best 

treatment opportunity due to late diagnosis. 
Patients with metastatic or recurrent BTC can 
only receive chemotherapy or comprehensive 
therapy, but this does not result in any significant 
clinical effects. For BTC patients undergoing 
surgical treatment, the use of anticancer drugs 
after surgery is of great significance for 
prolonging the survival rate and inhibiting 
progression of disease [3]. At present, radical 
surgery for BTC has made great impact, but 
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research on postoperative consolidation therapy 
is relatively scarce. The efficacies of commonly 
used postoperative consolidation therapy drugs 
such as adriamycin and oxaliplatin have been 
confirmed, but their clinical applications are 
relatively limited due to serious toxic and side 
effects [4,5]. 
 
Cancer research has revealed that tegafur, 
gimeracil and oteracil potassium effectively reduce 
the side effects of surgery in patients. In 
particular, gimeracil (CDHP) is one anticancer 
drug that inhibits the toxic and side effects of the 
antitumor drug tegafur (FT). Apart from 
effectively suppressing the decomposition of 
fluorouracil, CDHP is associated with prolonged 
exposure time and enhanced antitumor efficacy, 
as have been confirmed in the treatment of 
advanced gastric cancer [6]. So far, not much is 
known on the effect of combined use of Oxo and 
CDHP on long-term survival and postoperative 
complications of patients after radical surgery for 
BTC. Therefore, this study was aimed at 
investigating the effect of Oxo-CDHP 
combination treatment on BTC patients. 

 
METHODS 
 
General profile of patients 
 
Clinical data for 70 selected patients undergoing 
radical surgery for BTC in the Oncology 
Department of Changle People’s Hospital, 
Weifang, China from April 2017-April 2018, were 
collected. The patients were randomly assigned 
to two groups (A and B). There were no obvious 
differences in baseline data between the two 
groups (p > 0.05), as shown in Table 1. 
 
Inclusion and exclusion criteria 
 
Exclusion criteria 
 
Patients in the following categories were included 
in this study: patients aged 60 years old or 
above, patients meeting the indications of radical 
surgery for BTC, and those with expected 
survival time not less than 3 months.  
 

 
       Table 1: Comparison of baseline data 
 

Parameter Group A (n=35) Group B (n=35) χ2/t P-value 
Gender     
Male 19(54.29%) 20(57.14%) 0.058 0.810 
Female 16(45.71%) 15(42.86%)   
 
Age (mean ± SD) (years) 

 
66.24±4.36

 
66.38±4.29

 
0.135 

 
0.893

BMI (kg/m2) 22.18±1.35 22.21±1.39 0.092 0.927 
Maximum diameter of the lesion 
(cm) 

3.52±1.46 3.56±1.52 0.112 0.911 

 
Tumor type 

    

Gallbladder tumor 18(51.43%) 21(60.00%) 0.521 0.470 
Bile duct tumor 17(48.57%) 14(40.00%)   
 
TNM stage 

    

II 7(20.00%) 9(25.71%) 0.324 0.569 
III 13(37.14%) 12(34.29%) 0.062 0.803 
IV 15(42.86%) 14(40.00%) 0.059 0.808 
 
Pathological grade of carcinoma 

   

Poorly differentiated 10(28.57%) 14(40.00%) 1.015 0.314 
Moderately differentiated 16(45.71%) 14(40.00%) 0.233 0.629 
Highly differentiated 9(25.71%) 7(20.00%) 0.324 0.569 
 
Basic disease 

    

Hypertension 24(68.57%) 21(60.00%) 0.560 0.454 
Diabetes mellitus 14(40.00%) 15(42.86%) 0.059 0.808 
Heart disease 15(42.86%) 16(45.71%) 0.058 0.810 
Coronary heart disease 16(45.71%) 18(51.43%) 0.229 0.632 
 
Location of residence 

    

Cities and towns 14(40.00%) 16(45.71%) 0.233 0.629 
Countryside 21(60.00%) 19(54.29%)   
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Exclusion criteria  
 
Patients who had received chemotherapy and 
radiotherapy before surgery, patients with other 
malignant tumors, those who had severe 
hematological, gastrointestinal and 
cardiopulmonary diseases, patients who were 
allergic to the drugs used, and those who 
dropped out of the study, were excluded. This 
study received the approval of the Ethics 
Committee of Changle People’s Hospital 
(approval no. 20170202), and was conducted in 
line with the guidelines of Declaration of Helsinki 
(as revised in 2013) [7]. Written and signed 
informed consent was obtained from the patients 
and/or guardians. 
 
Patient handling 
 
All patients underwent radical surgery for BTC. 
Patients were kept in spread-eagled position 
after general anesthesia, with the position 
adjusted based on the tumor type and location so 
as to facilitate surgery [8-10]. Patients in group A 
were treated with Oxo plus CDHP after surgery, 
and orally administered tegafur, gimeracil and 
oteracil potassium capsules (NMPA approval no. 
H20080802; Shandong New Time 
Pharmaceutical Co. Ltd; Specification: 25 mg x 
36 capsules per sachet) twice a day (40 - 60 mg 
at a time). After surgery, patients in group B were 
treated with gemcitabine (NMPA approval no. 
H20103522; Beijing Union Pharmaceutical 
factory; Specification: 1 g) at a dose of 1000 
mg/m2 via intravenous infusion, once daily, with 
each infusion time less than 30 min. In both 
groups, treatment cycle lasted for 21 days, with 
continuous treatment for 2 cycles. The patients’ 
disease conditions were monitored during 
therapy. In the event of tumor progression and 
severe adverse reactions, the treatment was 
discontinued and the treatment plan was re-
adjusted according to the patients’ condition. 
 
Evaluation of indices/parameters 
 
Treatment efficacy was evaluated in both groups 
based on the evaluation criteria in the latest 
version of Guidelines for Diagnosis and 
Treatment of Biliary Tract Cancer by Chinese 
Society of Clinical Oncology (CSCO) [11]. 
Treatment efficacy was divided into complete 
response (disappearance of focal lesions and 
short diameter of pathological lymph node, i.e, < 
10 mm, without new lesions); partial response 
(sum of lesion diameters decreased by ≥ 30 %, 
without new lesions); stable disease (sum of 
lesion diameters decreased by < 30 %, or 
increased by < 20 %), and progressive disease 

(sum of lesion diameters increased by ≥ 20 %, or 
the appearance of new lesions). 
 
DCR = (CR + PR + SD)/T x 100 ……… (1) 
 
where DCR = disease control rate; CR = number 
of patients with complete response; PR = 
number of patients with partial response; SD = 
stable disease, T = total number of cases. 
 
Clinical indicators 
 
After therapy, fasting venous blood (5 mL) was 
taken from each patient in both groups, for assay 
of levels of aspartate transaminase (AST) and 
alanine transaminase (ALT). Carcinoembryonic 
antigen (CEA) level was determined using 
radioimmunoassay method.  Carbohydrate 
antigen 125 (CA125) was measured using 
electrochemical immunoassay (ECLIA) method, 
while carbohydrate antigen 153 (CA153) was 
assayed with magnetic homogeneous 
chemiluminescence immunoassay method. 
Albumin (ALB) level was measured with 
Automatic Biochemical Analyzer (Nanjing 
Vedeng Medical Co. Ltd.; Product model: BS-
280). 
 
Evaluation of cancer pain  
 
Cancer pain in patients was evaluated using 
Brief Pain Inventory (BPI) [12]. This comprised 7 
dimensions with 70 points in total. A higher score 
represented more severe cancer pain. 
Telephone and outpatient follow-ups were 
applied to ascertain the 3-year survival time of 
each patient. Routine blood test, and liver and 
kidney function tests were used to check the 
incidence of clinical complications in patients at 6 
months after the end of therapy. 
 
Statistical analysis 
 
The experimental data were statistically analyzed 
and processed with SPSS 21.0, while selected 
graphics were prepared with GraphPad Prism 7 
(GraphPad Software, San Diego, USA). Count 
data are expressed as numbers and 
percentages; n (%), and were analyzed using chi 
squared (ꭓ2) test. Measurement data are 
presented as mean ± SD, and were compared 
using t-test. Statistical significance at p < 0.05. 
 
RESULTS 
 
Treatment effectiveness 
 
The total treatment effectiveness was higher in 
group A than in group B (p < 0.05), as shown in 
Table 2. 
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           Table 2: Comparison of clinical efficiency (n (%)) 
 

Group CR PR SD PD DCR 
A 18 (51.43%) 9 (25.71%) 7 (20.00%) 1 (2.86%) 97.14% (34/35) 
B 5 (14.29%) 8 (22.86%) 16 (45.71%) 6 (17.14%) 82.86% (29/35) 
ꭓ2     3.968 
P-value  0.046 

 
          Table 3: Changes in clinical indexes after therapy (mean ± SD) 
 

Group CEA 
(ug/L) 

CA125 
(U/mL)

CA153 
(U/mL)

ALB 
(g/L)

AST 
(U/L)

ALT 
(U/L) 

A 8.25±1.76 42.35±3.46 30.51±4.57 56.72±4.71 42.53±4.52 46.71±5.61 
B 23.57±4.57 57.81±4.52 53.26±4.18 79.26±5.26 57.89±5.61 53.46±4.78 
T 18.507 16.068 21.732 18.886 12.613 5.418 
P-value 0.000 0.000 0.000 0.000 0.000 0.000 

 
 Table 4: Comparison of incidence of postoperative complications (n (%)) 

 
Group Liver 

function 
damage 

Stress 
ulcer 

bleeding

Decreased 
platelet 
count

Anemia Overall 
incidence 

A 0 0 1 (2.86%) 1 (2.86%) 5.71% (2/35) 
B 2 (5.71%) 1 (2.86%) 3 (8.57%) 2 (5.71%) 22.86% (8/35) 
ꭓ2  4.200 
P-value     0.040 

 
Changes in clinical indices after therapy 
 
Table 3 demonstrated lower clinical indexes in 
group A than in group B after therapy (p < 0.05). 
 
Post-therapy BPI scores 
 
The BPI score of group A after therapy was lower 
when compared with group B (p < 0.001). These 
results are shown in Figure 1. 

 
Figure 1: BPI scores after therapy (mean ± SD). *P < 
0.001, BPI score of group A after therapy vs BPI score 
of group B after therapy 
 
Long-term survival 
 
The study showed that the median survival time 
was 23 months in group A and 16 months in 
group B. The number of survivors was 33 (94.29 
%) in group A and 27 (77.14 %) in group B. The 
3-year overall survival was markedly higher in 

group A than in group B (p < 0.05). These results 
are shown in Figure 2. 
 

 
Figure 2: Comparison of long-term survival rates 
between the two groups 
 
Incidence of postoperative complications 
 
The total incidence of postoperative 
complications was higher in group A than in 
group B, as shown in Table 4. 
 
DISCUSSION 
 
Biliary tract cancer (BTC) accounts for about 3 % 
of digestive system malignant tumors, and it is 
associated with high malignancy, easy 
metastasis, poor prognosis and a 5-year survival 
rate below 5 %. In recent years, with continuous 
improvements in standards of living and changes 
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in diets, the incidence of BTC has been on the 
increase [13]. So far, surgical treatment is still the 
best way to prolong survival time and achieve 
good prognosis of BTC patients. A study has 
shown that some BTC patients still have 
recurrence after radical surgery, especially those 
with advanced tumors, incomplete tumor 
resection and lymph node metastasis, who need 
adjuvant medical therapy after surgery [14]. 
 
Studies on drug treatment of BTC have been 
ongoing. In recent years, it has been found that 
some patients benefit from adjuvant medical 
therapy. Chemotherapy drugs, immunotherapy 
and targeted therapy which have been proven to 
produce significant effects in the treatment of 
other malignant tumors, have also been 
continuously explored in the treatment of BTC. At 
present, capecitabine and gemcitabine are 
commonly used anti-tumor drugs, but they have 
strong toxic side effects. 
 
Narayan et al [15] have reported that patients 
with advanced gastric cancer treated with 
capecitabine had numbness of hands and feet, 
as well as sensational and digestive system 
abnormalities. These adverse reactions were 
also confirmed in a study by Hickman et al [16]. 
Tegafur (FT), gimeracil (CDHP) and oteracil 
potassium (Oxo) are oral anti-cancer agents derived 
from fluorouracil. Tegafur (FT), the pro-drug of 5-
fluorouracil (5-FU), has excellent oral 
bioavailability, and it is transformed into 5-FU in 
vivo. Gimeracil (CDHP) blocks the degradation of 
fluorouracil activator, thereby increasing the anti-
tumor effect of drugs. Oteracil (Oxo) protects the 
gastrointestinal mucosa, relieves gastrointestinal 
reactions during therapy, and it produces good 
antitumor effect. Tegafur, gimeracil and oteracil 
potassium promote apoptosis of tumor cells and 
prolong the survival time of patients, as have been 
confirmed in the treatment of advanced gastric cancer 
[17]. 
 
In this study, patients with radical surgery for 
BTC received different drugs in group A (Oxo in 
combination with CDHP) and group B 
(gemcitabine). After therapy, the median survival 
time and overall survival of group A were higher. 
This finding indicates that the combined therapy 
effectively prolonged the survival time of patients 
after radical surgery for BTC. The two treatment 
regimens caused adverse reactions, with 
decreased platelet count as the most obvious 
effect. However, group A had lower incidence of 
complications. Due to declining immune function 
and multiple diseases in elderly patients, there is 
increased risk of adverse reactions after therapy 
[18,19]. 
 

Limitations of the study 
 
Although qualitative, quantitative and 
comparative analysis were conducted in this 
retrospective study, there is need for more data 
on liver function damage and stress ulcer 
bleeding. In addition, the number of selected 
cases was relatively small, which is likely to 
result in bias. Therefore, more multi-center 
studies with expanded sample size are required 
to improve the accuracy of the results reported in 
this research. 
 
CONCLUSION 
 
The combined use of Oxo and CDHP 
significantly prolongs survival time and reduce 
cancer pain in patients after radical surgery of 
BTC, with lower incidence of adverse reactions, 
when compared with the use of gemcitabine. 
However, further clinical trials are required prior 
to adoption this combination in clinical practice. 
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