











APA improves gastrointestinal dysfunction

Figure 3. Occurrences of nausea (A), grade 1 nausea (B) and at least grade
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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was more severe in the con-
trol sub-cohort compared to
the experimental sub-cohort
(p<0.001, Table 3). While mo-
re participants in the experi-
mental sub-cohort suffered
from grade 1 vomiting within
the first 5 days of the cycle,
as the cycle continued, the
number of control patients
with grade 1 vomiting surpa-
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
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-
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,
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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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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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