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Abstract: Objective: This study aimed to explore the clinical efficacy of S-1 combined with gemcitabine in senile 
patients with advanced pancreatic cancer, and the drugs’ effects on quality of life. Methods: 64 senile patients with 
advanced pancreatic cancer admitted to our hospital were retrospectively analyzed according to their clinicopatho-
logical characteristics and divided into a control group (n=32) and an observation group (n=32). After treatment 
with S-1, the control group was compared with the observation group which was treated with S-1 and gemcitabine in 
terms of clinical efficacy, serum natural killer T (NKT), Interferon-γ (IFN-γ), T cell subsets of immune function indexes 
(CD3

+, CD4
+ and CD8

+), toxic reaction, quality of life (QOL), and survival time. Results: The observation group reported 
a higher effective rate of treatment than the control group (P<0.05), and the treatment resulted in the elevation 
of the NKT, IFN-γ, CD3

+, CD4
+, CD4

+/CD8
+, and QOL scores, and a reduction in CD8

+ in both groups, after which, the 
NKT, IFN-γ, CD3

+, CD4
+, and CD4

+/CD8
+ levels were higher, and the CD8

+ level was lower in the observation group com-
pared with the control group (P<0.05). Without any statistical differences in the toxic reaction rate calculated based 
on the toxic reactions including neutropenia, aleucocytosis and nausea/vomiting (P>0.05), the observation group 
had a longer median survival time, a median disease progression time, and a higher 1-year survival time rate than 
the control group (P<0.05). Conclusion: Considering, the combination of S-1 and gemcitabine compared with the 
application of S-1 alone, the combination of S-1 and gemcitabine can achieve a better efficacy, improve QOL, and 
extend the survival time of senile patients with advanced pancreatic cancer without additional adverse reactions. 
Those advantages are thought to be associated with the improved structures of the T-cell subsets and expressions 
of NKT and IFN-γ.
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Introduction

Pancreatic cancer is a highly malignant tumor 
that can be surgically resected in only 10% to 
15% of patients, who also likely face a dreadful 
prognosis [1]. For patients with advanced pan-
creatic cancer who missed the opportunity for 
surgical treatment, first-line chemotherapy with 
gemcitabine is usually the drug of choice to 
extend their survival time and improve their 
QOL to a certain degree, but its effects are 
unsatisfactory [2, 3]. S-1 is a drug from the fluo-
rouracil family and is usually applied in the 
treatment of tumors of the gastrointestinal 
tract, head, and neck due to its less toxic side 
effects [4, 5]. Relevant studies [6] have re- 

vealed that the combination of S-1 and gem-
citabine in chemotherapy can elevate the sur-
vival rate and extend the median survival time 
of patients with advanced pancreatic cancer 
with less toxic reactions at or above grade III, 
and with a better tolerance in patients. In addi-
tion, S-1 is more acceptable to patients, as it is 
easy to use by oral administration [7]. However, 
there are few clinical studies on the application 
of S-1 combined with gemcitabine in senile 
patients with advanced pancreatic cancer. This 
study compared S-1 combined with gemcita- 
bine in terms of the combination’s effects on 
QOL, clinical efficacy, immunologic function, 
QOL and survival rate in senile patients with 
advanced pancreatic cancer, in order to pro- 

http://www.ijcem.com


The efficacy of tegafur combined with gemcitabine

1745 Int J Clin Exp Med 2020;13(3):1744-1750

vide information on the selection of chemother-
apy plans for senile patients. 

Material and methods

Clinicopathological data

The clinicopathological data of the 64 senile 
patients with advanced pancreatic cancer ad- 
mitted to our hospital were retrospectively ana-
lyzed. Inclusion criteria: Patients between 60 
and 80 years old and expected to survive lon-
ger than 3 months, who met the diagnostic cri-
teria of pancreatic cancer in the Guides to the 
Diagnosis and Treatment of Pancreatic Can- 
cer and had not received chemotherapy in the 
last 3 months were included, and they provid- 
ed their informed consents. Exclusion criteria: 
Some patients were excluded as they had other 
primary malignant tumors, endocrine system 
diseases, autoimmune diseases, dementia, or 
mental diseases concurrently or who had acute 
cardiovascular and cerebrovascular diseases 
in the last 6 months or who underwent a major 
operations in the last 3 months. The study was 
approved by the Medical Ethics Committee. 
The 64 patients were divided equally into  
the control group and the observation group. 
The control group included 20 males and 12 
females, ranged in age from 60 to 79 with 
(67.37±9.63) years as the mean, whose BMI 
ranged from 18 to 24 kg/m2 with (21.05±2.23) 
m2 as the mean, an ECOG score from 0 to 1 
with (0.52±0.11) as the mean, while in the ob- 
servation group, the corresponding data were 
22, 10, 62-77, (67.25±9.48) years, 18-25 kg/
m2, (21.08±2.26) m2, 0~1 and (0.56±0.13). 
The 2 groups were not statistically different  
but comparable in their clinicopathological 
data (P>0.05).

Methods 

The control group was orally administered S-1 
capsules (Jiangsu Hengrui Medicine Co., Ltd., 
GYZZ H20100135, specification: 20 mg) twice 
a day at a dose of 40 mg/m2 for 14 days (d1-14). 
The observation group received a combination 
treatment of S-1 by oral administration twice a 
day at a dose of 40 mg/m2 for 14 days and 
gemcitabine (Jiangsu Hansoh Pharama Group 
Co., Ltd., GYZZ H20030104, specification: 0.2 
g) by intravenous drip once a day at a dose of 
1000 mg/m2 on the 1st, 8th, and 15th days. Both 
treatments consisted of 2 courses (3 weeks 
each). 

Evaluation criteria

Evaluation criteria of the efficacy: complete 
response (CR): the original lesions have disap-
peared completely; partial response (PR): the 
original lesions are reduced by 50% or more 
but didn’t disappear, and no new lesions occur- 
red; no change: the original lesions are reduc- 
ed by less than 50% or expanded by less than 
25%, and no new lesions developed; progres-
sive disease (PD): new lesions developed or the 
original lesions expanded by 25% or more. Ef- 
fective rate = (CR+PR)/n in the group × 100%.

Serum IFN-γ quantification: before and after 
the treatment, 3 ml blood was drawn from the 
fasting patients’ veins, centrifuged at 3000 r/
min for 5 min, and tested for IFN-γ using ELISA 
with the test kits produced by the American 
R&D Company. The specific steps were as fol-
lows: the buffer solution was diluted to 10 μg/
ml and added to the reaction wells at a volume 
of 0.1 ml. It was kept overnight at under 4°C, 
and then rinsed 3 times before the addition of 
0.05 ml sample into the reaction wells for 1 h 
incubation at room temperature and rinsing. 
The enzyme labeled antibody was then added, 
and the mixture was incubated for 30 min at 
room temperature and rinsed again. Afterward, 
for the purpose of coloration, a substrate was 
added and incubated for 30 min at room tem-
perature, and 0.05 ml of 2 M sulfuric acid was 
added to terminate the reaction. The optical 
density was read at a wavelength of 450 nm 
with an enzyme-labeled analyzer produced by 
Hamilton Medical, Switzerland to calculate the 
concentration. 

Immunologic function detection: 2 ml of blood 
was drawn from the fasting patients’ veins and 
assayed for the NKT and T cell subsets (CD3

+, 
CD4

+ and CD8
+) with a flow cytometer developed 

by the American company BD FACSVerse to cal-
culate the CD4

+/CD8
+. 

Toxic reactions: toxic reactions were evaluated 
according to the evaluation criteria for adverse 
reactions and events developed by the National 
Institutes of Health, United States Department 
of Health and Human Services in cooperation 
with the National Cancer Institute.

QOL evaluation: the patients were evaluated 
using QLQ-C30 which consists of 5 subscales 
for the functions of PF, RF, CF, EF and SF, and 
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GH. Each dimension has a score between 0 
and 100, and a higher score indicates better 
QOL in terms of the dimension. 

Survival time: 1-year follow-up was required to 
observe and record the patients’ survival times. 

Statistical analysis

The statistical analysis was performed using 
SPSS 19.0. In the case of numerical data 
expressed as 

_
x  ± s, comparison studies were 

carried out using t tests; in the case of nominal 
data expressed as %, comparison studies were 
carried out using X2 tests. The survival analysis 
was done using the Kaplan-Meier method. In 
addition to the calculation of the median sur-
vival time, median disease progression time, 
and survival rate, a log rank test was also per-
formed. For all the statistical comparisons, sig-
nificance was defined as P<0.05.

Results

The combination of S-1 and gemcitabine 
achieved better clinical efficacy in senile pa-
tients with advanced pancreatic cancer 

The observation group reported an effective 
rate of 68.75% for treatment, which was high- 
er than the 40.63% of the control group (P< 
0.05), indicating that the combination of S-1 
and gemcitabine can realize a better clinical 

IFN-γ than the control group after treatment, 
though an elevation was observed in both gr- 
oups (P<0.05), which indicated that the combi-
nation of S-1 and gemcitabine can reduce the 
levels of NKT and IFN-γ in senile patients with 
advanced pancreatic cancer more effectively 
than the S-1 treatment alone (Figure 1). 

The combination of S-1 and gemcitabine can 
improve the immunologic function of senile 
patients with advanced pancreatic cancer

While no statistical difference was observed 
before treatment (P>0.05), the observation gr- 
oup demonstrated higher levels of CD3

+, CD4
+ 

and CD4
+/CD8

+, and lower CD8
+ level than the 

control group after treatment, though both 
groups experienced an elevation in levels of 
CD3

+, CD4
+ and CD4

+/CD8
+, and a reduction in 

CD8
+ level (P<0.05), which indicated that the 

combination of S-1 and gemcitabine can im- 
prove the immunologic function in senile pati- 
ents with advanced pancreatic cancer more 
effectively than the S-1 treatment alone (Fig- 
ure 2).

The combination of S-1 and gemcitabine can 
improve the QOL of senile patients with ad-
vanced pancreatic cancer 

In the absence of a statistical difference (P> 
0.05) before treatment, the observation group 

Table 1. Comparison of the two groups in clinical efficacy [n (%)]
Group n CR PR NC PD Effective Rate
Observation group 32 10 (31.25) 12 (37.50) 7 (21.88) 3 (9.37) 22 (68.75)
Control group 32 5 (15.62) 8 (25.00) 12 (37.50) 7 (21.88) 13 (40.63)
χ2 5.107
P 0.024

Figure 1. Comparison of the two groups in their NKT and IFN-γ levels (
_
x  

± s). Note: ***P<0.001 as compared with the conditions before treatment; 
###P<0.001 as compared with the control group. NKT: natural killer T; IFN-γ: 
Interferon-γ. 

efficacy in senile patients with 
advanced pancreatic cancer 
than the S-1 treatment alone 
(Table 1). 

The combination of S-1 and 
gemcitabine can reduce the 
levels of NKT and IFN-γ in 
senile patients with advanced 
pancreatic cancer 

With no statistical differen- 
ce (P>0.05) before treatment, 
the observation group report-
ed higher levels of NKT and 



The efficacy of tegafur combined with gemcitabine

1747 Int J Clin Exp Med 2020;13(3):1744-1750

achieved higher dimensional scores than the 
control group after treatment, though an ele- 
vation was reported in both groups (P<0.05), 
which indicated that the combination of S-1 
and gemcitabine can improve the QOL in sen- 
ile patients with advanced pancreatic cancer 
more effectively than the S-1 treatment alone 
(Figure 3). 

The combination of S-1 and gemcitabine didn’t 
result in additional toxic reactions 

The 2 groups had no statistical differences in 
terms of the incidence of toxic reactions such 
as neutropenia, aleucocytosis, and nausea/
vomiting (P>0.05), indicating that the combina-
tion of S-1 and gemcitabine will not increase 
toxic reactions with guaranteed clinical safety 
(Table 2). 

The combination of S-1 and gemcitabine can 
significantly extend the survival of senile pa-
tients with advanced pancreatic cancer

The observation group exceeded the control 
group in terms of median survival time, median 
disease progression time, and 1-year survival 
rate (P<0.05), indicating that the combination 
of S-1 and gemcitabine can significantly extend 
the survival of senile patients with advanced 
pancreatic cancer, with an efficacy superior to 
S-1 treatment alone (Table 3). 

advice. Patients with advanced pancreatic can-
cer have to mainly depend on thermotherapy 
with gemcitabine as the first-line standard che-
motherapy plan, which, however, is not so satis-
factory in its overall effects. Relevant studies 
[10] have revealed a total effective rate of  
28%, a disease control rate of 69%, a PFS of 
5.3 months, and a TS of 6.6 months in the 90 
patients with advanced pancreatic cancer af- 
ter chemotherapy with gemcitabine, lower than 
the results obtained from a combined chemo-
therapy plan with gemcitabine. 

S-1 is a compound drug containing tegafur, 
gimeracil and oteracil potassium. Among the 3 
ingredients, tegafur can be transformed into 
5-Fu through hepatic activation, which further 
works on the S phase in the cell cycle to block 
the production of deoxyribonucleic acid and 
ribonucleic acid, and the reproduction of can-
cer cells for the purpose of killing tumors [11, 
12]. Gimeracil is a dihydropyrimidine dehydro-
genase inhibitor against 5-Fu decomposition  
to extend the effective drug duration (EDD) 
[13], while oteracil reacts with orotate phos-
phoribosyl transferase (OPRT) to prevent 5-Fu 
from acidification and inhibit the toxic reac- 
tions therefrom [14]. Gemcitabine is a cytosine 
nucleoside derivative that acts on tumors by 
producing metabolin to affect the G1/S phase 
of cells, inhibit the reproduction of tumor cells 

Figure 2. Comparison of the two groups in immunologic function. Note: 
***P<0.001 as compared with the conditions before treatment; ###P<0.001 
as compared with the control group.

Discussion

Pancreatic cancer is charac-
terized by a high grade of 
malignancy, a high fatality 
rate, and a poor prognosis, 
with a mean survival time of 
about 6 months, a 5-year sur-
vival rate lower than 5%, and 
an incidence rate approach- 
ing mortality [8, 9]. In recent 
years, changes in dieting and 
living habits have resulted in 
an increasingly rising inciden- 
ce of pancreatic cancer, whi- 
ch severely endangers our 
health. Though surgical resec-
tion is a possible therapeutic 
tool for pancreatic cancer, 
most patients have entered 
into the advanced stages and 
lost the best surgical opportu-
nity when seeking a doctor’s 
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and ribonucleotide reductase, and reduce de- 
oxynucleoside triphosphate [15, 16]. The study 
showed that the combination of S-1 and gem-
citabine in senile patients with advanced pan-
creatic cancer can achieve a higher effective 
rate than the control group, but no marked dif-
ference was observed in the incidence of bone 
marrow arrest, gastrointestinal toxicity, or skin 
lesions, indicating that the combination of S-1 
and gemcitabine was superior to the single 
administration of S-1 in terms of clinical effica-
cy, and without any additional adverse reac-
tions. Such improvements shall be attributed 
to the synergy when the 2 drugs are given at 
the same time, in which, oteracil inhibited the 
toxic adverse reactions related to other ingredi-
ents in S-1 and gemcitabine, so no significant 
increase in toxic reactions was observed. 

The development and progression of tumors 
are associated with various cell factors and 
immunologic dysfunction [17, 18]. NKT is a spe-
cial T cell subset, and it can kill tumor cells 
according to some studies [19], while IFN-γ, in 
addition to activating a number of signal paths 
including activating the transcription factors 
(ATF) and MAPA, and inducing the growth, dif-
ferentiation and apoptosis of cells [20], can 
also inhibit the division growth of cancer cells 
and accelerate their apoptosis, and biological- 
ly fight against tumors [21]. In patients with 
malignant tumors, CD3

+, CD4
+ and CD8

+ were 
out of balance due to some factors secreted by 
tumors, resulting in immunologic dysfunction 
[22]. According to some studies, patients with 
malignant tumors are in an immunologic sup-
pression status manifested as a reduced ca- 

Figure 3. Comparison between 
the 2 Groups for Quality of Life. 
Note: ***P<0.001 as compared 
with the conditions before treat-
ment; ###P<0.001 as compared 
with the control group. PF: physi-
cal function; RF: role function; CF: 
cognitive function; EF: emotional 
function; SF: social function. 

Table 2. Comparison of the two groups in toxic reactions [n (%)]
Group n Neutropenia Aleucocytosis Nausea/vomiting Anaemia Erythra 
Observation Group 32 14 (43.75) 15 (46.88) 11 (34.38) 5 (15.63) 3 (93.75)
Control Group 32 12 (37.50) 11 (34.38) 9 (28.13) 3 (93.75) 1 (3.44)
χ2 0.259 1.036 0.290 0.142 0.267
P 0.611 0.309 0.590 0.450 0.302

Table 3. Comparison of the two groups in survival [n (%)]

Group n Median survival time 
(month)

Median disease progression 
time (month)

6-month survival 
rate (%)

1-year Survival 
(%)

Observation Group 32 12 (95% CI=4-20) 7 (95% CI=2-18) 26 (81.25) 12 (37.50)
Control Group 32 10 (95% CI=2-26) 6 (95% CI=2-10) 20 (62.50) 6 (18.75)
χ2 5.732 5.438 2.783 4.560
P 0.003 0.005 0.095 0.033
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pacity of the immune system when killing can-
cer cells. As a result, tumors grow rapidly [23]. 
The results of the study indicated an elevation 
in NKT and IFN-γ, CD3

+, CD4
+ and CD4

+/CD8
+, 

and a reduction in CD8
+ in both groups after 

treatment, elevations which were more signifi-
cant in the observation group, and which were 
consistent with the findings of previous studies 
[24]. Those results revealed that the combina-
tion of S-1 and gemcitabine in treating senile 
patients with pancreatic cancer can rectify the 
immunologic dysfunction, enhance the immu-
nity, and improve the NKT and IFN-γ levels. 
Also, through the study it was learned that the 
treatment led to higher QOL scores in both 
groups, scores which were more significant in 
the observation group. In addition, the observa-
tion group surpassed the control group in terms 
of median survival time, median disease pro-
gression time, and 1-year survival time as found 
in similar studies [25], making it clear that the 
combination of S-1 and gemcitabine can extend 
the survival time and 1-year survival rate of 
senile patients with advanced pancreatic can-
cer and improve their quality of life. This is 
because the combination of S-1 and gemcit- 
abine can better reinforce immunologic func-
tion, and therefore control disease progression 
and lengthen patients’ survival times. 

In conclusion, the combination of S-1 and gem-
citabine in treating senile patients with advan- 
ced pancreatic cancer can improve treatment 
efficacy and the patients’ quality of life and 
extend their survival times without additional 
adverse reactions. The efficacy was superior to 
the single administration of S-1 due to the pos-
sible improvements in the T-cell subset struc-
ture and the NKT and IFN-γ expressions. 
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