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Effects of S-1 combined with palliative care on immune function
and quality of life of patients with advanced stomach cancer
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Abstract. The present study aimed to investigate the effects of
S-1 combined with palliative care (PC) on the immune function
and quality of life (QOL) of patients with advanced stomach
cancer (ASC). In this prospective study, 168 patients with ASC
admitted to our hospital from September 2016 to March 2018
were enrolled as research objects. Seventy-seven cases were
treated with S-1 alone (single drug group, SDG), while another
91 cases were treated with S-1 combined with PC (combined
drug group, CDG). The effects of the two therapeutic methods
on the efficacy [overall response rate (ORR)], 1-year overall
survival rate (OSR), safety, negative emotions, nutritional
indices, QOL, and immune function indices of patients were
analyzed. After treatment, ORR, OSR, levels of nutritional
indices [albumin (ALB), prealbumin (PA), and transferrin
(TF)], and QOL improvement rate in the CDG were signifi-
cantly higher than those in the SDG (P<0.05). After treatment,
compared with those in the SDG, patients in the CDG had
a lower Self-Rating Anxiety Scale (SAS) score, Self-Rating
Depression Scale (SDS) score, and number of adverse reactions
(P<0.05), and significantly improved immune function indices
(CD4*, CD8*, and CD4*/CD8*) (P<0.05). S-1 combined with
PC treatment was superior to S-1 treatment alone in patients
with ASC. The patients treated with the combination exhibited
improved efficacy (a higher ORR), higher QOL, and improved
immune function, and thus this treatment can be clinically
popularized.

Introduction

As one of the most common malignant tumors in the world,
stomach cancer (SC) is the third leading cause of cancer-related
deaths although its incidence has been decreasing in the past
few decades (1,2). According to the latest statistical report, more
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than 1 million people newly developed the disease worldwide
in 2018, and the number of patients who succumbed to this
disease was close to 800,000, thus the disease poses a serious
threat to human life and health (3). At present, surgery is the
only potential radical treatment for SC, however the disease is
mostly in its advanced stage when diagnosed and as a result,
most patients are ineligible for radical surgery (4). Currently,
chemotherapy is the first choice for SC patients who cannot
undergo surgery, but there is no standard chemotherapeutic
scheme with a satisfactory prognosis for them (5). Therefore,
a current research hotspot is the discovery of a therapeutic
scheme with better efficacy and higher safety to improve the
prognosis of SC.

As an anticancer drug composed of tegafur (FT), gimer-
acil (CDHP), and oteracil (Oxo), S-1 is well tolerated in
clinical practice. This drug was approved for the treatment
of advanced non-small cell lung cancer (NSCLC) in Japan in
2004, and then for the treatment of various malignant tumors
including SC (6,7). Palliative care (PC) is a multidisciplinary
therapeutic method, and aims to improve the quality of life
(QOL) of patients with serious diseases and their families (8).
Its core components include the assessment and treatment of
physical and psychological symptoms, the identification and
support of mental pain, and the expert communication to set
nursing goals and to assist in complex medical decisions and
nursing coordination (9).

The application of S-1 combined with PC to patients with
advanced stomach cancer (ASC) has been rarely explored.
Therefore, the effects of the combination on the efficacy (ORR),
survival rate, safety, negative emotions, QOL, and immune
function of patients were observed in the present study, to
provide more effective data for the clinical application of the
therapeutic method.

Materials and methods

General information. This prospective study was approved
by the Medical Ethics Committee of Tianjin Fifth Central
Hospital (Tianjin, China). The research subjects included
168 patients (106 males and 62 females) with ASC treated
at Tianjin Fifth Central Hospital from September 2016 to
March 2018. Inclusion criteria for the patients were as follows:
Patients aged >18 years; patients confirmed with SC by patho-
logical examination; patients who had not taken drugs for the
digestive tract system and anticancer drugs in the past month;
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patients in stages III and IV according to the TNM staging
diagnostic criteria issued by American Joint Committee on
Cancer (AJCC) in 2017 (10); patients who signed the informed
consent form. Exclusion criteria for the patients were as
follows: Patients with other malignant tumors except SC;
patients with poor compliance; patients with expected survival
time >3 months; patients who did not complete follow-up;
patients with contraindications to the drugs used in this study;
patients with incomplete clinical data.

Therapeutic methods. Patients in the single drug group
(SDG; n=77) were orally administrated with S-1 (Taiho
Pharmaceutical Co., Ltd.) twice a day, 40-60 mg each time
according to their body surface area. Medication for 4 consec-
utive weeks was considered as one course of treatment, and
the patients were treated for 2 courses. The second course
started at 2 weeks after the first course. Those in the combined
drug group (CDG; n=91) were treated as in the SDG group
but were additionally treated with PC, which mainly included
humanistic care, nutritional support, the prevention of toxic
and side effects, and pain treatment. Following the treatment,
the patients in both groups were followed-up by telephone
and out-patient re-examinations to record their 1-year overall
survival rate (OSR). The follow-up was conducted once a
month and for a total of 12 months.

Outcome measures. The following day after the end of treat-
ment, the clinical efficacy of the treatment on patients was
assessed based on version 1.1 Response Evaluation Criteria in
Solid Tumors (RECIST1.1) (11). The efficacy was classified into
complete remission (CR), partial remission (PR), stable disease
(SD), and progressive disease (PD). The overall response rate
(ORR) was calculated as follows: ORR=(CR + PR cases)/total
number of cases x100%.

The occurrence of major adverse reactions during the
treatment was observed, including loss of appetite, nausea and
vomiting, leukopenia, diarrhea, insomnia, and bone marrow
depression (BMD).

The Self-Rating Anxiety Scale (SAS) (12) and the
Self-Rating Depression Scale (SDS) (13) were respectively
used to score the anxiety and depression of the patients one day
before and after treatment. Each scale had a total score of 100
points. A high score indicated serious anxiety and depression.

Serum samples were collected from the patients one day
before and after treatment, in which levels of nutritional indices
[albumin (ALB), prealbumin (PA), and transferrin (TF)] were
measured using a Cobas C312 fully automatic biochemical
analyzer (Roche Diagnostics).

At 15 days after treatment, the QOL of patients was
evaluated according to Karnofsky Performance Scale (KPS)
score (14). Improved indicated that the score was increased
by >10 points. Stable indicated that the score was reduced or
increased by <10 points. Worsened indicated that the score was
reduced by >10 points. The total improvement rate was calcu-
lated as follows: Total improvement rate=(improved + stable
cases)/total number of cases x100%.

Serum samples were collected from the patients one
day before and after treatment, in which peripheral blood
T lymphocyte subsets were assessed using a FACSCalibur
flow cytometer (BD Biosciences). Anticoagulated whole blood
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(100 pl) was respectively added with CD4-PE and CDS-PE
antibodies (cat. nos. FAB3791P and FAB1509P, respectively;
R&D Systems, Inc.) (20 pl each), mixed well, and then allowed
to stand at room temperature for 15 min. Next, hemolysin
(R&D Systems, Inc.) (370 ul) was added to the mixture,
mixed well, and then allowed to stand at room temperature for
15 min. Peripheral blood T lymphocyte subsets were detected
on the flow cytometer.

Statistical analysis. In the present study, SPSS 21.0 (IBM
Corp.) was used for statistical analysis. GraphPad Prism 7
(GraphPad Software, Inc.) was used to plot figures. Count
data such as general information were expressed by [n(%)],
and the comparison of rate between groups was conducted
by chi-square test. Measurement data such as SAS and SDS
scores were expressed by (mean + SD), and their comparison
between groups was conducted by independent samples
t-test, while the comparison within groups before and after
treatment was conducted by paired t-test. Kaplan-Meier
method was used to plot curves of the 1-year OSR after the
follow-up. Log-rank test was used to analyze the difference
in the survival between the two groups. P<0.05 indicated a
statistically significant difference.

Results

Comparison of general information. There were no significant
differences between the SDG and the CDG in characteris-
tics including sex, age, body weight, educational level, food
preference, place of residence, exercise habits, marital status,
history of smoking, history of drinking, TNM staging, and
pathological types (P>0.05; Table I).

Comparison of clinical efficacy. No patient died during the
treatment. After treatment, there were 22 cases (28.57%) of
CR, 35 cases (45.46%) of PR, 12 cases (15.58%) of SD, and
8 cases (10.39%) of PD in the SDG, with an ORR of 74.03%.
There were 32 cases (35.16%) of CR, 48 cases (52.75%) of
PR, 6 cases (6.59%) of SD, and 5 cases (5.50%) of PD in the
CDG, with an ORR of 87.91%. After treatment, the ORR in the
CDG was significantly higher than that in the SDG (P<0.05;
Table II).

Comparison of occurrence of adverse reactions. During the
treatment, patients in the CDG and SDG had no drug allergy
but good tolerance. Their major adverse reactions could
be cured by clinical symptomatic treatment. There was no
significant difference between the two groups in the occur-
rence of loss of appetite, insomnia, and BMD (P>0.05). The
occurrence of nausea and vomiting, leukopenia, and diarrhea
in the CDG was significantly lower than that in the SDG, and
the total number of adverse reactions was also significantly
lower in the CDG (P<0.05; Table III).

Comparison of SAS and SDS scores. Before treatment, there
were no significant differences between the SDG and CDG in
SAS and SDS scores (P>0.05). After treatment, the two scores
significantly decreased in the two groups, and the scores in the
CDG were significantly lower than those in the SDG (P<0.05;
Table IV).
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Table I. Comparison of general information (mean + SD).
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Groups SDG (N=77) n (%) CDG (N=91) n (%) y*/F-value P-value
Sex 0.601 0.438
Male 51 (66.23) 55 (60.44)
Female 26 (33.77) 36 (39.56)
Age (years) 56.24+8.67 58.45+10.11 1.506 0.134
BMI (kg/m?) 23.13+1.89 23.45+2.12 1.024 0.307
Educational level 0.881 0.348
<Senior high school 36 (46.75) 36 (39.56)
=Senior high school 41 (53.25) 55 (60.44)
Food preference 1.062 0.303
Bland 50 (64.94) 52 (57.14)
Greasy 27 (35.06) 39 (42.86)
Place of residence 2.907 0.088
City 49 (63.64) 46 (50.55)
Countryside 28 (36.36) 45 (49 .45)
Exercise habits 0.362 0.547
Yes 39 (50.65) 33 (36.26)
No 38 (49.35) 58 (63.74)
Marital status 2.382 0.304
Married 62 (80.52) 64 (70.33)
Unmarried 6 (7.79) 12 (13.19)
Divorced 9 (11.69) 15 (16.48)
History of smoking 1.338 0.247
Yes 55 (71.43) 72 (79.12)
No 22 (28.57) 19 (20.88)
History of drinking 0.887 0.346
Yes 35 (45.45) 46 (50.55)
No 42 (54.55) 45 (49 .45)
TNM staging 0.794 0.373
III 37 (48.05) 50 (54.95)
v 40 (51.95) 41 (45.05)
Pathological types 0.869 0.648
Adenocarcinoma 65 (84 .42) 72 (79.12)
Squamous cell carcinoma 7(9.09) 10 (10.99)
Signet-ring cell carcinoma 5(6.49) 9(9.89)

SDG, single drug group; CDG, combined drug group.

Comparison of changes in nutritional indices. Before treat-
ment, there were no significant differences between the SDG
and CDG in levels of ALB, PA, and TF (P>0.05). After treat-
ment, the levels in the two groups significantly increased, and
the levels in the CDG were significantly higher than those in
the SDG (P<0.05; Table V).

Comparison of QOL improvement. In the SDG, the QOL was
improved in 27 cases (35.06%), stable in 32 cases (41.56%),
and worsened in 18 cases (23.38%), with an improvement rate
of 76.62%. In the CDG, the QOL was improved in 39 cases
(42.86%), stable in 43 cases (47.25%), and worsened in 9 cases
(9.89%), with an improvement rate of 90.11%. The total

improvement rate of the QOL in the CDG was significantly
higher than that in the SDG (P<0.05; Table VI).

Comparison of 1-year OSR. After the follow-up, the 1-year
OSR in the CDG (57.14%) was significantly higher than that in
the SDG (38.96%) (P<0.05, log-rank test; Fig. 1).

Comparison of immune function indices before and after
treatment. Before treatment, there were no significant differ-
ences between the SDG and CDG in levels of serum CD4",
CDS8", and CD4*/CD8* (P>0.05). After treatment, the levels
of CD4* and CD4*/CDS8* in the two groups significantly
increased, and the levels in the CDG were significantly higher
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Table II. Comparison of clinical efficacy.

Groups n CR n (%) PR n (%) SD n (%) PD n (%) ORR n (%)
SDG 77 22 (28.57) 35 (45.46) 12 (15.58) 8 (10.39) 57 (74.03)
CDG 91 32 (35.16) 48 (52.75) 6 (6.59) 5(5.50) 80 (87.91)
¥’ test - - - - - 5.345
P-value - - - - - 0.021

CR, complete remission; PR, partial remission; SD, stable disease; PD, progressive disease; ORR, overall response rate; SDG, single drug
group; CDG, combined drug group.

Table III. Comparison of occurrence of adverse reactions.

Groups SDG (N=77) n (%) CDG (N=91) n (%) ¥’ test P-value
Loss of appetite 14 (18.18) 8 (8.79) 3.232 0.072
Nausea and vomiting 22 (28.57) 12 (13.79) 6.115 0.013
Leukopenia 12 (15.58) 5(5.49) 4.669 0.031
Diarrhea 16 (20.78) 8 (8.79) 4.895 0.027
Insomnia 11 (14.29) 7 (7.69) 1.895 0.169
BMD 7 (9.09) 5(5.49) 0.813 0.367
Total number of adverse reactions 39 (50.65) 29 (31.87) 6.106 0014

SDG, single drug group; CDG, combined drug group; BMD, bone marrow depression.

Table IV. Comparison of SAS and SDS scores (mean + SD, points).

SAS SDS
Groups Before treatment After treatment Before treatment After treatment
SDG (n=77) 86.56+10.54 78.56+11.54* 85.86+10.12 76.51£12.52*
CDG (n=91) 88.56+9.38 69.56+8.54* 87.56+9.68 70.23+9.56*
t-value 1.301 5.798 1.111 3.682
P-value 0.195 <0.001 0.268 <0.001

“P<0.05, compared with the before treatment of the same group. SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale; SDG,
single drug group; CDG, combined drug group.

100 ~ than those in the SDG (P<0.05). However, the CD8* level in
the two groups significantly decreased, and the level in the
80+ CDG was significantly lower than that in the SDG (P<0.05;
% 60 Fig. 2).
3 Discussion
40 -
Log-rank:p=0.021 ) ) ) )
204 _ gpg Changes in the life and dietary habits of people leads to a gradual
—— CDG increase in the incidence of digestive system diseases (15). In
0 T v T T 3 addition to a common malignant tumor of the digestive system

worldwide and a major factor of cancer-related deaths (16), SC
is also a genetically heterogeneous tumor with multiple causes,
Figure 1. Comparison of 1-year OSR. The l-year OSR in the CDG was  closely related to heredity, helicobacter pylori infection, diet,
significantly higher than that in the SDG. OSR, overall survival rate;  and lifestyle (17). ASC is characterized by high metastasis and
CDG, combined drug group; SDG, single drug group. high recurrence, which result in the worst clinical results of

Time (months)
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Table V. Comparison of changes in nutritional indices (mean + SD).

ALB (g/) PA (mg/l) TF (g/)
Groups Before treatment ~ After treatment Before treatment  After treatment  Before treatment  After treatment
SDG (n=77) 28.15+3.78 33.34+4 21* 125.14+18.61 192.24+25 34* 1.38+0.34 1.72+0.33*
CDG (n=91) 28.89+4.13 36.67+4 .45 127.34+20.43 257.15+27.67 1.43+0.36 2.27+0.41*
t-value 1.203 4953 0.724 15.743 0.920 9.460
P-value 0.231 <0.001 0.470 <0.001 0.359 <0.001

“P<0.05, compared with the before treatment of the same group. ALB, albumin; PA, prealbumin; TF, transferrin; SDG, single drug group;

CDG, combined drug group.

Table VI. Comparison of QOL improvement.

Groups N Improved n (%) Stable n (%) Worsened n (%) Total improvement rate n (%)
SDG 77 27 (35.06) 32 (41.56) 18 (23.38) 59 (76.62)
CDG 91 39 (42.86) 43 (47.25) 9 (9.89) 82 (90.11)
. - - - - 5.624
P-value - - - - 0.018
QOL, quality of life; SDG, single drug group; CDG, combined drug group.
A 8 SDG B = SDG C = SDG
B CDG Bl CDG 20 B8 CDG
‘ #
_ x # i 15
39\ - D *
o 210
€ 8
0.5
0.0
Before After Before After Before After
treatment treatment treatment treatment treatment treatment

Figure 2. Changes in cellular immune indices. (A) After treatment, the CD4* level in the two groups was significantly increased, and the level in the CDG
was significantly higher than that in SDG. (B) After treatment, the CD8* level in the two groups was significantly decreased, and the level in the CDG was
significantly lower than that in the SDG. (C) After treatment, the CD4*/CD8" level in the two groups was significantly increased, and the level in the CDG was
significantly higher than that in the SDG. "‘P<0.05 compared with the before treatment of the same group. “P<0.05 compared with the SDG. CDG, combined

drug group; SDG, single drug group.

the disease among all solid organ tumors (18). Therefore, the
therapeutic effect on ASC urgently requires improvement in
clinical practice.

FT is a prodrug converted into 5-fluorouracil (5-Fu), whose
catabolism can be delayed by CDHP and whose phosphoryla-
tion can be inhibited by Oxo (19). S-1 that is composed of the
three drugs can prolong and maintain 5-Fu concentration and
reduce its toxicity (19). This drug is common for the treat-
ment of various tumor diseases including SC (20-22). PC, an
interdisciplinary specialty, is dedicated to improving the QOL
of critically ill patients and their families through symptom
management, communication, and patient autonomy (23). Its
combination with chemotherapy is commonly used to treat
tumors, but there are currently few studies on S-1 combined
with PC to treat ASC. In the study, the ORR and 1-year OSR
in the CDG were significantly higher than those in the SDG,

which demonstrated that S-1 combined with PC has a better
efficacy and higher safety than S-1 alone in the treatment of
patients with ASC. Improving the QOL is one of the basic
goals of treatment, however cancer patients, especially those
with advanced cancers, have a markedly decreased QOL owing
to disease symptoms, pain, and negative emotions (24,25). In
addition, patients with ASC suffer from less food intake and
poor absorption caused by the disease itself or the toxic and
side effects of chemotherapeutic drugs, eventually resulting
in the patients experiencing malnutrition which directly
affects their QOL (26,27). Therefore, apart from the treatment
of the disease itself, all efforts should be made to appease
the emotions of the patients and provide adequate nutritional
support, thus improving the QOL more effectively. In the
present study, compared with those in the SDG, patients in
the CDG had a decreased number of adverse reactions, SAS
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score, and SDS score, but an increased QOL improvement
rate and levels of nutritional indices (ALB, PA, and TF). This
indicated that S-1 combined with PC had higher safety, and
could improve the QOL of patients with ASC more signifi-
cantly, because PC aims to improve the QOL of patients with
serious diseases and their families through humanistic care,
symptomatic treatment, as well as other means.

The immune system has a great effect on controlling and
curing cancers, and the immune function of cancer patients is
generally inhibited compared with that of healthy people (28).
Accordingly, immunotherapy for tumors has been widely
valued in the medical field, and thus it has a broad application
prospect (29). Studies have revealed that nutritional support
has a great effect on improving the immune function of the
cancer patients (30,31). T lymphocyte-mediated cellular
immunity plays a pivotal role in the antitumor immune
mechanism of the body, thus changes in T lymphocyte subsets
(CD4* and CD8") are important markers reflecting immune
dysfunction (32,33). In the present study, post-treatment levels
of CD4* and CD4*/CD8" in the CDG were higher than those
in the SDG, while the post-treatment CD8* level was lower
than that in the SDG, indicating that S-1 combined with PC
has a better effect on relieving immunosuppression in patients
with ASC. This may be due to the fact that nutritional support
provided to the patients in the CDG provides various nutri-
ents, and thereby improves their immune function.

In summary, S-1 combined with PC is more effective than
S-1 alone in the treatment of patients with ASC. The patients
treated with the combination had improved efficacy (higher
ORR), higher QOL, and better immune function, and thus this
treatment can be clinically popularized. However, there are
some shortcomings in the present study. Firstly, the number
of the research subjects was small and the follow-up time was
short, which may lead to bias in the K-M survival analysis.
Secondly, the QOL of the family members of the patients
and the disease-free survival time were not investigated.
Additionally, the cost for these treatments was not recorded.
Therefore, our aim is to improve these deficiencies in future
studies.
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