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Abstract: Objective: This study explored the efficacy of auricular point acupressure (APA) on controlling gastrointes-
tinal dysfunction and improving nutritional status in gastric cancer patients receiving oral S-1 treatments. Methods:
One-hundred and ten gastric cancer patients who received oral S-1 therapy were enrolled and randomized into
two sub-cohorts (1:1). In the experimental sub-cohort, specific auricular points were stimulated to control nausea,
vomiting, and diarrhea, including the shenmen, cardia, stomach, sympathetic, digestive subcortex, liver, and spleen.
The auricular points that were stimulated in the control cohort included the eye, wrist, toe, and external genitals.
Patients wore auricular seeds for 21 days and recorded instances of nausea, vomiting, and diarrhea using the
National Cancer Institute common toxicity criteria as benchmarks. Weight, height, total blood protein, and albumin
levels were measured twice per patient at the start and end of the experimental course. Results: Incidence rates
of nausea, vomiting, and diarrhea were similar between the two sub-cohorts (p>0.05). Patients in the experimental
sub-cohort experienced lower severities and shorter durations of nausea, vomiting, and diarrhea when compared
to controls (p<0.05). Additionally, patients in the experimental sub-cohort experienced less dramatic reductions in
nutrition indices, including body weight, body mass index, total blood protein, and albumin levels (p<0.05). Conclu-
sions: The data presented here indicate that APA treatment decreased the severity and duration of nausea, vomiting
and diarrhea in gastric cancer patients receiving oral S-1 chemotherapy. This treatment may improve the nutritional
status of treated patients. However, incidence rates of S-1 treatment-related side effects were unaltered by APA.
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Introduction

Gastric cancer is the fourth most common
cause of cancer morbidity and the third leading
cause of cancer-specific deaths worldwide [1].
In 2016, it was estimated that approximately
26,370 new cases were diagnosed and 10,730
patients died in the United States [2]. First-line
treatment for early gastric cancer is curative
surgery, but the cancer relapse rate is relatively
high when using surgery alone [3, 4]. A meta-
analysis indicated that the addition of adjuvant
chemotherapy to surgery provided clinical ben-
efit for gastric cancer patients [5]. A widely
used postoperative adjuvant chemotherapy
protocol includes combination therapy with S-1

and oxaliplatin (SOX) [6, 7]. While SOX has ther-
apeutic efficacy, use of this therapy also has
concomitant adverse effects, including neutro-
penia, thrombocytopenia, nausea, vomiting,
diarrhea, asthenia and neurotoxicity [6]. Se-
rotonin (5-HT3) antagonists, glucocorticoste-
roids, phenothiazines, berberine hydrochloride,
montmorillonite powder and loperamide agents
are utilized to control nausea, vomiting and
diarrhea. While application of these drugs can
effectively reduce symptoms, these agents also
have side effects such as mood disturbances
and drowsiness [8]. Additionally, glucocortico-
steroids may reduce anti-tumor effects of some
chemotherapeutic agents [9]. When S-1 is
delivered orally at home, it may be challenging
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Figure 1. Locations of ear acupoints in the experimental sub-cohort (A) and

control sub-cohort (B).

for patients to seek professional help for side
effects due to difficulty of travel and time con-
straints. This may lead to lower compliance for
utilization of S-1 oral treatments.

Auricular point acupressure (APA) is a well-
established treatment strategy in traditional
Chinese medicine [10]. APA differs from acu-
puncture in that it requires neither needle
insertion nor frequent visits to the therapist’s
office [11]. Instead, APA works by fixing small
plant seeds to the inner or outer auricular sur-
faces with tiny adhesive patches to stimulate
acupoints [10, 11]. The APA technique originat-
ed from ancient China and was further studied
by Nogier in the 20" century [12]. APA has been
recognized by the World Health Organization to
have whole-body therapeutic effects [13].
Currently, APA is widely applied to relieve vari-
ous health problems, including anxiety, pain,
smoking cessation, substance abuse, insom-
nia, nausea and vomiting from pregnancy or
chemotherapy, weight control, and low back
pain [11]. APA was found to mitigate chemo-
therapy-induced nausea and vomiting in ten
pediatric patients studied for seven days [14].

In this study, we explored the efficacy of APA as
a technique to control gastrointestinal dysfunc-
tion and improve nutritional status in gastric
cancer patients on an at-home oral S-1 thera-
peutic protocol.

Materials and methods

This was a prospective, randomized, controll-
ed, single-blinded study, which was conducted
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in accordance with the De-
clarations of Helsinki. The
study was approved by the
Ethics Committee of Chang-

External knee joint

Kidney hai Hospital. All participan-
— ts signed informed consent
documents.
Lung
Patients

Gastric cancer patients were
s recruited for this study if th-
ey met the following criteria:
aged 18 years or older and
received adjuvant SOX che-
motherapy after curative gas-
trectomy. The exclusion crite-
ria were as follows: additional
malignant tumors, auricle defects or infections,
previously diagnosed gastrointestinal disorders
or having received any acupuncture or acupres-
sure treatments in the past three months.

Intervention

The recruited participants were randomized
into two sub-cohorts (control and experimental)
by applying restricted randomization methods
to achieve a balanced size between the groups.
The adjuvant SOX regimens were administered
for all patients in three-week cycles. Patients
received two-hour intravenous infusions of
oxaliplatin (130 mg/m?2) on day one and oral
S-1 (40 mg/m?2) twice per day on days 1-14, fol-
lowed by a rest period for seven days. Patients
in the control sub-cohort received non-diges-
tive-organ directed APA treatments, while par-
ticipants in the experimental sub-cohort had
standard APA treatments. Prior to seed fixation,
patients were asked to sit comfortably and
silently. Outer ears were cleaned with 75% alco-
hol swabs. Specific auricular points for nausea,
vomiting and diarrhea, as defined by Huang et
al., were selected in the experimental sub-
cohort, including the shenmen, cardia, stom-
ach, sympathetic, digestive subcortex, liver and
spleen (Figure 1A) [15]. Auricular points select-
ed in the control sub-cohort were not associat-
ed with digestive system organs; these points
included the eye, wrist, toe and external geni-
tals (Figure 1B). The seeds were administered
on the first day of a chemotherapy cycle and
maintained for 21 days. If the fixations of the
seeds were loosened or the seeds were lost,
patients were asked to visit the treatment pro-
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Table 1. National Cancer Institute common toxicity criteria

Adverse Grade

event 0 1 2

3

Nausea None Able to eat

Vomiting None 1 episode in
24 hours after
treatment

2-5 episodes in 24 hours after
treatment

Diarrhea None Increase of <4 Increase of 4-6 stools/day, or
stools/day after nocturnal stools
treatment

> 6 episodes in 24 hours after treat-
ment; or need for IV fluids

Increase of > 7 stools/day or inconti-
nence; or need for parenteral support

for dehydration

Oral intake significantly decreased No significant intake, requiring IV fluids -

Requiring parenteral nutrition;
or physiologicconsequences
requiring intensive care; hemo-
dynamic collapse

Physiologic consequences
requiring intensive care; or
hemodynamic collapse

Assessed for Eligibility
(n=145)

A4

Excluded Patients (n=35)
Inclusion Criteria Not Met (n=8)

| > Meet Exclusion Criteria (n=21)

Unwilling to Participate (n=6)

Enrollment and Randomization
(n=110)

|
v v

Control Sub-cohort Experiment Sub-cohort
(n=55) (n=55)

Y A 4

Drop Out (n=9) Drop Out (n=6)
Seeds Lost (n=7) Seeds Lost (n=5)
Lost to Follow-up (n=2) Lost to Follow-up (n=1)

v A 4

Analyzed (n=46) Analyzed (n=49)

vider for re-treatment. Additionally, participants
were trained to stimulate the acupoints at least

Figure 2. Flowchart
of the trial.

Sample size calculation

The primary study outcome
was the difference in vomiting
incidence rate between the
sub-cohorts. The study was
designed to have a statistic-
al power of 0.9 to detect a dif-
ference between the sub-
cohorts, on the basis of a pub-
lished vomiting incidence rate
of 10% in an experimental
sub-cohort and of 40% in con-
trols, with a two-sided alpha
value of 0.05 [14, 16]. Achi-
eving these specifications re-
quired the recruitment of 40
participants per sub-cohort;
55 patients were recruited
per sub-cohort to account for
loss-to-follow up.

Statistical analyses

three times per day for at least three minutes
each time, even if symptoms were not present.

Measurements

The clinical characteristics of participants were
obtained from patient medical records. Nation-
al Cancer Institute (NCI) common toxicity cri-
teria (version 2.0) guidelines were applied to
evaluate the severity of nausea, vomiting and
diarrhea (Table 1). Participants were taught

Statistical analyses were performed using
SPSS 13.0 (SPSS Inc., Chicago, IL, USA).
Comparisons between sub-cohorts were con-
ducted by applying t-tests for continuous data
and Chi-square tests or Mann-Whitney U tests
for categorical data. Given that severities of
nausea, vomiting and diarrhea were measured
for a 21-day time course, differences between
the sub-cohorts were compared using general-
ized linear mixed modeling methods. A two-
tailed p<0.05 was considered to be statistically

to record the severity of the adverse events
daily throughout the experimental course. Ad-
ditionally, patients were called every seven
days to remind them to answer the question-
naire. The weight, height, total blood protein
and albumin levels of each participant were
measured two times, at the beginning and end
of the study. Body mass index (BMI) was calcu-
lated using the following equation: BMI = weight
(kg)/height (m)2.
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significant.

Results

Patient demographics and clinical data

A total of 145 patients were screened for inclu-
sion in this study. Thirty-five patients were
excluded as they did not meet the inclusion cri-
teria, exhibited exclusion criteria or were unwill-
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Table 2. Clinical parameters of the enrolled subjects ing to participate. The
Characteristics Control Experiment  tor X2 p z_nal overall cohort.con-
(n = 46) (n = 49) value isted of 110 patients
Age (vears) 618£10.0 611:9.7 0204 0839  'andomized at a 1
Gender ratio |nto' the control
Male 30(652%) 31(633% 0039 o0g4s  ondexperimental coho-
rts, with a sample size
Female 16 (34.8%) 18 (36.7%) of 55 patients each.
BMI 23.69+£2.07 23.26%12.26 0.995 0.322 Nine patients in the
Ever smoked 23 (50%) 27 (55.1%) 0.248 0.683 control sub-cohort and
Ever consumed alcohol 34 (73.9%) 32(65.3%) 0.829 0.383 six patients in the ex-
Invasion depth 0.972 0.808 perimental sub-cohort
T1 9 (19.6%) 9 (18.4%) were lost to follow-up.
T2 12(26.4%) 11 (22.5%) Forty-six and 49 pati-
13 22 (47.8%) 23 (46.9%) ents with gomple‘ge data
T4 3(6.5%) 6 (12.2%) were available |r_1 the
; ) control and experiment
Regional lymph node metastasis 0.188 0.980 sub-cohorts,  respecti-
NO 9 (19.6%) 9 (18.4%) vely (Figure 2). No sig-
N1 15(32.6%) 16 (32.6%) nificant differences we-
N2 15 (32.6%) 15 (30.6%) re found between de-
N3 7 (15.2%) 9 (18.4%) mographical character-
Distant metastasis istics of the sub-coho-
Negative 46 (100%) 49 (100%) rts, including age, gen-
Positive 0 0 der, BMI, smoking his-
Tumor stage 1.354 0.508 tory, alcohol consump-
| 1(2.2%) 2 (4.1%) tion hlstory, invasion
depth, regional lymph
I 21(45.7%) 27 (55.1%) node metastasis, dis-
i 24 (52.1%) 20 (40.8%) tant metastasis, tumor
Tumor size (cm) 4.85+2.02 5.35+1.88 -1.236 0.220 stage and tumor size
(p>0.05, Table 2).
Table 3. Incidence, severity and duration of nausea, vomiting and diar- Effects of APA on
rhea nausea, vomiting and
Characteristics Control  Experiment t, X? or 0 diarrhea

(n=46) (n=49) Zvalue

This study revealed th-

Nausea

Incidence 25 (54.3%) 24 (49.0%) 0.274 0.683 at the number of pati-
Severit <0.001 ents experiencing nau-
y ) ' sea throughout the che-
Days (median and range) 12 (2,21) 85(1,21) -2.342 0.019 motherapy cycles were
Days (grade > 2) (median and range) 7 (0,21)  3(0,21) -2.117 0.034 similar between the two
Vomiting sub-cohorts (25 versus
Incidence 11 (23.9%) 9 (18.4%) 0.439 0.617 24, p = 0.683, Table 3).
Severity <0.001 During the trial, the per-
Days (median and range) 10(5,16) 6(3,9) -2.062 0.038 cent of patients who
Days (grade > 2) (median and range) 5(0,16) 2(0,5) -2.067 0038  Suffered nausea was
Drug request 5(10.9%) 1(2.0% 3126 0.104 higher in the control
: sub-cohort when com-

Diarrhea . .
Incid 19 (39.1%) 16 (32.7%) 0.763 0.403 pared to patients in the
neidence e R : experimental sub-coho-
Severity <0.001 ¢ (Figure 3A). Further-
Days (median and range) 8(3,21) 5(2,16) -2.316 0.020 more, patients in the
Days (grade > 2) (median and range) 3 (0, 21) 0(0,5) -2.559 0.012 control group suffered
Drug requested 9 (19.6%) 2(4.1%) 5.556 0.025 more intense bouts of
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A 30 was more severe in the con-
B Control Sub-cohort trol sub-cohort compared to

o x ok Experimental Sub-cohort the experimental sub-cohort
§ 20 (p<0.001, Table 3). While mo-
z re participants in the experi-
3 10 ‘ ‘ ‘ mental sub-cohort suffered
£ from grade 1 vomiting within
= | ‘ | I I | I the first 5 days of the cycle,
a ! . i LS IS IS B8 IS | as the cycle continued, the
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ssed the experimental pati-
ents. Additionally, more pa-
tients with > grade 2 vomiting
were observed in the control
group throughout the experi-
mental time course (Figure
4C). The duration of all-grade
and > grade 2 vomiting was
shorter in the experimental
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ElControl Sub-cohort

Experimental Sub-cohort

RO D P sub-cohort when compared to
controls (p = 0.038 and p =
0.038, respectively). Five pa-
tients in the control sub-co-
hort required antiemetic dr-
ugs, compared to just one
patient in the experimental
sub-cohort.

Trends in chemotherapy-in-
duced diarrhea reflected th-

© A

Patients with Grade22 Nausea O

Figure 3. Occurrences of nausea (A), grade 1 nausea (B) and at least grade
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2 nausea (C) each day after S-1 was administered. *p<0.05.

nausea than those in the experiment group
(p<0.001). Data presented in Figure 3B show
similar incidence rates of grade 1 nausea
between the sub-cohorts, while more patients
in the control sub-cohort suffered from > grade
2 nausea events than those in the experiment
sub-cohort (Figure 3C). Additionally, the dura-
tions were longer in the control sub-cohort for
both all-grade nausea and > grade 2 nausea
adverse events (p = 0.019 and p = 0.034,
respectively).

Similar incidence of vomiting between the two
sub-cohorts was observed (11vs 9, p = 0.617,
Table 3). Data presented in Figure 4A show
that fewer participants in the experiment sub-
cohort experienced vomiting each day. Vomiting
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ose observed for nausea and
vomiting. There was no signifi-
cant difference in the num-
bers of participants experi-
encing diarrhea throughout
the chemotherapy cycle (19
vs 16, p = 0.403). However, diarrhea was ob-
served more frequently in patients in the
control sub-cohort when evaluated per day
(Figure 5A). Diarrhea adverse events were sig-
nificantly more serious in the controls (p<
0.001). The number of patients suffering from
grade 1 diarrhea were similar between the
control and experimental sub-cohorts (Figure
5B). More patients in the control sub-cohort
experienced > grade 2 diarrhea events (Figure
5C). Significant differences were observed
between sub-cohorts for duration of both all-
grade and > grade 2 diarrhea (p = 0.020 and, p
= 0.012, respectively). Additionally, more
patients in the control group required medicine
to alleviate diarrhea symptoms (9 vs 2, p =
0.025, Table 3).
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protein loss both across the
entire sub-cohort and when
the sub-cohorts were strati-
fied by patients experiencing
diarrhea (p = 0.018 and p =
0.007). Altered loss of protein
was not observed between
control and experimental sub-
populations who experienc-
ed nausea and vomiting (p =
0.073 and p = 0.122, respec-
tively). Furthermore, signifi-
cant differences in albumin
levels were observed bet-
ween the control and experi-
mental groups when evaluat-
ing both the entire popula-
tion and when stratifying the
I sub-cohorts by patients who
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experienced vomiting and
diarrhea (p =0.002, p = 0.008
and p = 0.017, respectively;
Table 4).

T T T T
@0

Nl Control Sub-cohort

Discussion

Experimental Sub-cohort

The present study indicat-
ed that APA did not signifi-
cantly reduce the incidence
rates of nausea, vomiting and
[ | diarrhea in patients receiv-

Patients with Grade22 Vomiting O Patients with Grade 1 Vomiting @

Figure 4. Occurrences of vomiting (A), grade 1 vomiting (B) and at least grade
2 vomiting (C) each day after S-1 was administered. *p<0.05.

Effects of APA on nutritional status

Patients were sub-divided by incidence of spe-
cific adverse events and then evaluated for
nutritional status. Significant differences in
weight loss were observed between control
and experimental sub-cohorts of patients who
experienced vomiting and diarrhea (p = 0.032
and p = 0.032, respectively). These findings
were not reflected when evaluating the entire
patient population or stratifying by patients
who experienced nausea (p = 0.052 and p =
0.070, respectively). BMI also significantly
decreased in the control patients who experi-
enced vomiting and diarrhea (p = 0.047 and p
= 0.045, respectively). Participants in the
experimental sub-cohort experienced less total
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ing oral S-1 therapy, but APA
did reduce the severity and
duration of these symptoms.
Accompanied by the allevia-
tion of these symptoms, pa-
tients receiving APA experi-
enced improvements in weight loss and BMI, as
well as losses of total protein and albumin
levels.

In a previous study, Yeh et al. assessed the
effects of APA on nausea and vomiting in pedi-
atric patients receiving chemotherapy. The
group reported that there were no significant
differences between actual APA and sham APA
for the prevention and treatment of chemo-
therapy-induced nausea and vomiting [14].
However, this group did observe a trend towards
lowered incidence rates of these adverse
events in the APA sub-cohort, along with
improved control of nausea and vomiting. This
study was limited by a small sample size (10
patients) and short observation period (7 days)

Int J Clin Exp Med 2018;11(9):9200-9209
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points were selected, includ-
ing the shenmen, cardia,
stomach, sympathetic, diges-
tive subcortex, liver and sp-
leen. These acupoints have
been widely used to treat gas-
trointestinal dysfunctions in
China, as reported in previous
studies [14]. To avoid biases,

Experimental Sub-cohort
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Patients with Grade 1 Diarrhea @
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15

Patients with Grade22 Diarrhea OO

Figure 5. Occurrences of diarrhea (A), grade 1 diarrhea (B) and at least grade
2 diarrhea (C) each day after S-1 was administered. *p<0.05.

[14]. In the present study, trends suggested
reductions in nausea, vomiting and diarrhea
incidences in the APA sub-cohort; these data
were not significantly different between the
sub-cohorts. These non-significant findings
could be due to inefficacy of APA, limited sam-
ple size, or other confounding factors. Larger,
randomized, controlled and double-blinded
studies are needed to confirm the observed
trends.

Given that APA therapy has acupoint specifici-
ty [17], the effectiveness of APA for treatment
of chemotherapy-induced nausea, vomiting,
diarrhea and subsequent nutritional status
depends on the selection of specific acupoints.
In this study, gastrointestinal tract-related acu-
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control acupoints were also
selected. Appropriate control
acupoints required no evi-
dence of correlation with the
gastrointestinal tract; acu-
points targeting the eye, wrist,
toe, and external genitals
were selected. While partici-
pants were asked to stimulate
the seeds according a stan-
dard protocol, participants
may have failed to strictly
comply with this step. Addi-
tionally, the pressure used
during at-home seed stimula-
tion was not standardized.
These limitations could have
biased the results. Additi-
onally, while Huang et al. rec-
ommended an APA treatment
cycle of five days of continu-
ous followed by two days of
rest [15], in this study, the
seeds were conserved for 21
days to increase the feasi-
bility by limiting the frequen-
cy of visits to the therapist.
Participants only visited the
therapist when the seeds were loosened or
lost. Additionally, previous studies have illus-
trated recall biases that are introduced when
participants completed daily diaries [18-20].
Time-of-day for questionnaire completion was
difficult to control or evaluate post hoc. This
barrier might be overcome in the future by
using internet-based questionnaires [21].
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Experimental Sub-cohort
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APA is a tolerable and widely accepted medical
intervention, with frequently reported adverse
events limited to discomfort, itching, and ear
pain [10, 21-23]. These symptoms were also
observed in the present research, but no
patients exited the study due to treatment-
emergent adverse events. Additionally, allergic
reactions to the adhesive material have been

Int J Clin Exp Med 2018;11(9):9200-9209
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the technique, these data remain

cohorts unclear. Research investigating tra-
Characteristics Control Experiment tvalue p ditional  Chinese medicine found
All patients that correlations _exist between the
Weight change 2431325 1104329 1972 0052  oor and other regions of the human
body and that all meridians have

BMI change -0.81+£1.07 -0.38+1.16 -1.865 0.065 reference points on the ear [26].
Total protein change -5.80+5.42 -2.71+6.91 -2.413 0.018 Stimulation of acupoints in the ear
Albumin change -4.37+3.87 -1.43+4.94 -3.213 0.002 may regulate the function of other
Nausea patients organs through meridians. Addition-
Weight change -2.24+3.16 -0.55+3.23 -1.851 0.070 ally, in 1950, Nogier et al. published
BMI change -0.75+1.05 -0.21+1.13 -1.709 0.093 a theory that the ear represents the
Total protein change -6.84+4.58 -4.25+5.29 -1.834 0.073 inverted fetus within the womb; this
Albumin change -4.80+3.08 -3.26+3.25 -1.704 0.095 has also been accepted by most tra-
Vomiting patients ditional Chinese medical doctors
Weight change 3124250 -0.80+1.83 -2.324 0032 27, 28]. Understanding definitive
BMI change -0.98+0.86 -0.24+0.63 -2.121 0.047 physiological mechanisms of APA
Total protein change -8.643.98 -5.00:6.02 -1.621 0422 ‘I require more research. This stu-

i dy found that for chemotherapy-in-
Albumin change -6.36+2.69 -2.44+3.17 -2.993 0.008 duced digestive side effects, APA tar-
Diarrhea patients geting gastrointestinal-targeted acu-
Weight change -3.14+3.44 -0.44+3.72 -2.238 0.032 points was more effective than APA
BMI change -1.04+1.11 -0.19+1.31 -2.081 0.045 targeted to other non-gastrointesti-
Total protein change -6.95+3.24 -2.44+5.91 -2.860 0.007 nal acupoints. These data suggest
Albumin change -6.11+3.30 -2.88+4.30 -2.513 0.017 that therapeutic effects of APA are

reported in other studies [21, 22] but were not
observed here. While the effects of potential
APA-emergent adverse events are considered
minimal, these symptoms were emphasized in
the consenting process.

As illustrated in previous studies [22, 24], the
cost of APA is relatively low. Thus, use of this
technique will not place a heavy economic bur-
den on the patients or the medical health insur-
ance fund. Another advantage of APA is that
after a single visit to a therapist for seed fixa-
tion, participants can stimulate the acupoints
themselves with home care. Once applied,
seeds can be maintained for two to four weeks
[11]. In the present study, the seeds were main-
tained for 21 days, and only a small proportion
of patients required additional therapist visits.
In contrast, patients receiving acupuncture
treatments for the same symptoms require fre-
quent therapist visits. Previous studies have
indicated that acupuncture does not reduce
medical costs for the control of chronic lower
back pain when compared with therapeutic
massage and self-care education [25].

While elucidation of the mechanistic under-
pinnings of APA could facilitate acceptance of
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acupoint-specific.

Although the results of the study were encour-
aging, several limitations should be consider-
ed. First, all subjects were enrolled from a sin-
gle center, thus limiting the generalizability of
the results. Second, no statistically significant
difference was observed in the primary study
outcome (incidence of vomiting rates), which
may be due to the limited sample size or lack of
APA efficacy. However, given that targeted APA
improved both duration and severity of chemo-
therapy-induced adverse events, it is recom-
mended to perform a larger multi-center study
to confirm these results. Third, the study was
single-blind study, which reduced the strength
of the data. Fourth, a control group that was not
treated with APA (either on-target or off-target)
was not included. Finally, the mechanistic
underpinnings of APA were not evaluated in this
study. Future studies will focus on this topic.

Conclusion

APA treatment is a feasible technique to
decrease the severity and duration of nausea,
vomiting and diarrhea events experienced by
gastric cancer patients receiving S-1 therapy.
Use of this technique may have improved the
nutritional status of recipients. These data did

Int J Clin Exp Med 2018;11(9):9200-9209
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not indicate that gastrointestinal-targeted APA
reduced overall incidence rates of nausea,
vomiting and diarrhea. More studies are need-
ed to verify the findings of the present research
and to further explore the underlying mecha-
nisms of APA.
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