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Effect of nerve electrical stimulation for treating
chemotherapy-induced nausea and vomiting in
patients with advanced gastric cancer

A randomized controlled trial
Wen-cheng Guo, MB, Fang Wang, MB"

Abstract

Background: This randomized controlled trial evaluated the effectiveness of nerve electrical stimulation (NES) for the treatment of |

chemotherapy-induced nausea and vomiting (CINV) in patients with advanced gastric cancer (AGC).

Methods: One hundred twenty-four eligible patients with AGC were included in this randomized controlled trial. They were equally
divided the NES group and the sham group. The patients in the NES group received NES intervention, while the subjects in the sham
group underwent sham NES. The primary outcome included symptoms severity and appetite. The secondary outcomes included
quality of life, as measured by the MD Anderson Symptom Inventory (MDASI) score, and functional impairment, as evaluated by the
Karnofsky score. Additionally, adverse events were also documented during the period of the treatment.

Results: After treatment, NES showed greater effectiveness in reducing the severity of nausea (P=.02), and vomiting (P=.04), as
well as the appetite improvement (P=.02), compared with the sham NES. Furthermore, no adverse events related to NES treatment
were detected.

Conclusion: The results of this study demonstrated that NES may help to relieve CINV in patients with AGC. Future studies are still
needed to warrant these results.

Abbreviations: AGC = advanced gastric cancer, CINV = chemotherapy-induced nausea and vomiting, GC = gastric cancer,
MDASI = MD Anderson Symptom Inventory, NES = nerve electrical stimulation, TEAS = transcutaneous electrical acupoint
stimulation.

Keywords: advanced gastric cancer, adverse event, chemotherapy-induced nausea and vomiting, effectiveness, nerve electrical

stimulation

1. Introduction

Gastric cancer (GC) is the second leading cause of cancer
deaths.™! It is also the fourth most common cancer world-
wide.[>* It has been reported that it accounts for 997,000 new
diagnoses and 738,000 deaths each year.”>® In China alone, it is
reported that more than 300,000 new cases and 200,000 cases
death are associated with GC annually.””! In addition, it also
ranks as the third most common cancers among Chinese
population.!® This condition is often hard to cure because it is
difficult to be detected until the advanced stage.!®! For advanced
gastric cancer (AGC), chemotherapy has demonstrated a survival
benefit for patients with AGC.P~11!
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Chemotherapy-induced nausea and vomiting (CINV) is one of
the most common side-effects in patients with cancer.'>* It not
only significantly affects the quality of life and nutritional status
for patients with AGC, but also may result in dose decrease or
even the treatment discontinuation, and then worsen the disease
progression. !

The management for CINV is recommended by using
emetogenic chemotherapies, according to the clinical guide-
lines."®'”! However, such therapies are too expensive and also
companied lots of side effects, including insomnia, headaches,
dizziness, and constipation.!®!

Alternative therapies are also one of the most potential
modalities for treating CINV in patients with cancer. It is not
only a safe medical procedure but also has minimal side effects,
when compared with the medications. These interventions include
acupuncture, electroacupuncture, and nerve electrical stimulation
(NES).""*7221 However, no data on the effectiveness of NES for
treating CINV in patients with AGC are available among Chinese
population. Therefore, this study specifically assessed the efficacy
of NES for the treatment of CINV in Chinese patients with AGC.

2. Patients and methods

2.1. Ethics

This study was approved by the ethics medical committee of
Yulin No.2 Hospital, and investigations were operated based on
the Consolidated Standards of Reporting Trials Statement. All
patients signed the written informed consent.
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2.2, Study design

This study is a randomized, sham-controlled trial and it aimed to
explore the efficacy and safety of NES for the treatment of CINV
in patients with AGC. A total of 124 eligible patients were
included in this study and were randomly allocated into the NES
group or the sham group in a 1:1 ratio.

2.3. Patients

This study was conducted at Yulin No.2 Hospital from May
2016 to April 2018. All included patients were aged from 18 to
75 years old, and they must meet all the inclusion criteria. They
were all confirmed diagnosed with AGC.3** All of them
received chemotherapy. All patients were instructed the research
explanation and were informed about the study design. However,
the patients were excluded if they underwent NES, acupuncture,
or electroacupuncture 2 months before the study. They were also
excluded if they were pregnancy, breastfeeding, unconsciousness,
installing pacemaker, cognitive dysfunction or did not like to
participant the study or could not tolerate the stimulation of NES.

2.4. Randomization and blinding

A total of 124 patients were equally randomly allocated into the
NES group or the sham group, with 62 subjects in each group.
The block randomization procedure was applied in a 1:1 ratio
according to the generated sequence by using 9.1.0 SAS software
(SAS Institute Inc., Cary, NC). The allocation information was
sealed in opaque envelopes. The investigators, patients, outcome
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assessors, and data analysts were masked to the procedure of
randomization and allocation.

2.5. Treatment schedule

All patients in both groups were treated at bilateral acupoints
Neiguan (P6, located 3 finger breadths below the wrist on the
inner forearm in between the 2 tendons), Zusanli (ST36, located
below the knee, on the tibialis anterior muscle, along the stomach
meridian), and Hegu (LI4, located on the dorsum of the hand,
between the first and second metacarpal bones, approximately in
the middle of the second metacarpal bone on the radial side) for
30 minutes daily, 7 times weekly for a total of 1 week. The P6 and
LI4 were connected at the same side as a pair of acupoints, while
the bilateral ST36 were connected as a pair of acupoints. In the
NES group, The NES device (HANS-100, Nanjing Jisheng
Medical Technology Co., Ltd) was applied at a frequency of 2 to
100Hz, within an intensity of each individual’s maximum
tolerance. Each NES device had 2 gel pads attached to a silicon
patch, which was attached to the selected acupoints area in this
study. In the sham group, the gel pads were placed on the same
acupoints and treated for the same treatment period as the NES
group, except no electric stimulation was applied.

2.6. Outcome measurements

The primary outcomes consisted of severity of symptoms and
appetite. The severity of nausea and vomiting were measured by
the diary records of nausea and vomiting.

[ Enrollment ]

Assessed for eligibility (n= 195)

Excluded (n=71)

+ Did not meet inclusion criteria (n= 39 )
+ Met exclusion criteria (n= 23)

+ Did not agree to participate (n=9)

Patients randomization (n= 124 )

l

4

—

Allocation ] y

Allocated to NES group (n= 62)
+ Received allocated NES (n= 62)
+ Did not receive allocated NES (n=0 )

Allocated to Sham group (n=62)
+ Received allocated Sham NES (n=62 )
«+ Did not receive allocated Sham NES (n=0 )

)

Follow-Up ]

Lost to follow-up (n= 0)
Consent withdrawn (n=1)

Lost to follow-up (n=0)
Consent withdrawn (n=2)

[ Analysis ]

Analyzed (n=61)
+ Excluded from analysis (n=0)

Analyzed (n=60)
+ Excluded from analysis (n=0)

Figure 1. Flow diagram of patient selection.




Guo and Wang Medicine (2018) 97:51

The appetite was measured by Anorexia scale using visual
analog score (VAS), ranging from 0, normal appetite, to 10, no
appetite at all, with higher score indicating worse appetite.'*!

The secondary outcome included The MD Anderson Symptom
Inventory (MDASI) score was applied to evaluate the quality of
life, the higher score indicating the poorer quality of life.[**!
Moreover, Karnofsky score was utilized to measure the
functional impairment, the higher the score, the better survival
for the serious illness.?”! In addition, adverse events were also
recorded during the treatment period.

2.7. Statistical analysis

All characteristic and outcome values were analyzed by the 9.1.0
SAS software. The intention-to-treat principle was utilized to
analyze the outcome data in this study. The # test or Wilcoxon test
was used to analyze the continuous data. The Pearson chi-square
test or Fisher exact test was performed to analyze the categorical
data. A value of P<.05 was defined as having statistical
significance.

3. Results

In total, 195 patients entered the study (Fig. 1). Of these, 71
subjects were excluded because they did not meet inclusion
criteria (n=39), met exclusion criteria (n=23), and did not agree
to participate (n=9). Thus, the remaining 124 participants were
randomly divided into the NES group (n=62) and sham group
(n=62). Three patients withdrew from the study, because of the
consent withdrawal (Fig. 1). The final analysis included all 124
subjects in this study. The baseline characteristic values are listed
in Table 1.

After treatment, patients in the NES group did show much
better outcomes in the severity reduction of nausea (P=.02,
Table 2) and vomiting (P=.04, Table 2), and in the improvement
of appetite (P=.02, Table 3), compared with subjects in the sham
group. However, there were not significant differences in quality
of life, measure by MDASI (P=.18, Table 4), and functional
impairment (P=.67, Table 5) between 2 groups.

Regarding the adverse events, no significant differences of all
adverse events were detected between 2 groups (Table 6).
Although several adverse events were documented, they all
result from the chemotherapies, not from the intervention of
NES.

Comparison of patient characteristics at baseline.

NES group Sham group

Characteristics (n=62) (n=62) P value
Mean age (year) 62.1 (12.3) 60.7 (11.9) 52
Gender

Male 38 (61.3) 33 (63.2) .36

Female 24 (38.7) 29 (46.8) —

Race (Asian China) 62 (100.0) 62 (100.0) —

BMI (kg/m?) 21.7 (2.9) 22.4 (3.0) 18
ECOG performance status

0 2 (3.2 4 (6.5) A

1 60 (96.8) 58 (93.5) —
Chemotherapy

Cisplatin-based regimen 62 (100.0) 62 (100.0) —

Data are present as mean +standard deviation or number (%); BMI=body mass index; ECOG=
Eastern Cooperative Oncology Group; NES=nerve electrical stimulation.
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Comparison the severity of nausea and vomiting between 2
groups.

Nausea and vomiting NES group (n=62) Sham group (n=62) P value
Severity of vomiting (degree)
1 51 (58.1) 40 (64.5) .04
2 8 (30.6) 17 (27.4)
3 2 (11.3) 5(8.1)
Severity of nausea (degree)
1 49 (51.6) 37 (54.8) .02
2 10 (37.1) 20 (32.3)
3 3(11.3) 5 (12.936)

Data are present as number (%); NES=nerve electrical stimulation.

Comparison of Anorexia VAS before and after treatment between 2
groups.

NES group Sham group
VAS (n=62) (n=62) P value
Before treatment 46 (2.2 4.4 (2.4 .63
Difference from treatment before —1.1 (—1.9, —0.4) 0.2 (—0.8, 0.4)

Difference between groups -1.3(-2.0, —0.6) .02

Data are present as mean + standard deviation (range); NES =nerve electrical stimulation.

Comparison of quality of life before and after treatment between 2
groups.

NES group Sham group
MADSI (n=62) (n=62) P value
Before treatment 11.3 (4.9 12.0 5.2 44

Difference from treatment before —2.0 (—2.9, —1.2) —1.3 (—1.8, —0.4)
Difference between groups -0.8 (1.4, -0.3) .18

Data are present as mean -+ standard deviation (range); MDASI=M. D. Anderson Symptom Inventory
score.

Comparison of functional impairment before and after treatment
between 2 groups.

NES group Sham group
Karnofsky score (n=62) (n=62) P value
Before treatment 65.8 (11.7) 67.2 (12.1) 51
Difference from treatment before 51 24,77 3.0 (2.1, 4.6

Difference between groups 2.1 (1.3, 3.0 .67

Data are present as mean + standard deviation (range).

Comparison of adverse events between 2 groups.

Adverse events NES group (n=62) Sham group (n=62) P value
Constipation 5(8.1) 7(11.3 .55
Headache 3 (4.9 4 (6.5) .70
Dizziness 232 4 (6.5 A1
Insomnia 1(1.6) 3 4.8 .33

Data are present as number (%); NES=nerve electrical stimulation.


http://www.md-journal.com

Guo and Wang Medicine (2018) 97:51

4. Discussion

This randomized controlled trial showed promising outcomes
after NES treatment for CINV in patients with AGC. To our best
knowledge, no data are available specifically regarding the NES
therapy for treating ASC patients with CINV. In this study, we
first explored the efficacy of NES intervention for the treatment of
CINV in patients with AGC.

Although one previous related study investigated the clinical
effectiveness of transcutaneous electrical acupoint stimulation
(TEAS) on CINV, all the included patients were liver cancer, but
not the stomach cancer.””! In addition, this study utilized
acupuncture therapy to treat such this condition, not the NES.
The results found that TEAS is efficacious and safety to relieve
nausea and vomiting after chemotherapy./*"!

In this study, our results demonstrated that NES is safe and
efficacious for CINV in patients with AGC after treatment. The
results showed that NES could not only decrease the severity of
nausea and vomiting but also could enhance the appetite for
patients with AGC when compared with the sham NES, although
negative results were found in the quality of life improvement, as
well as the functional impairment between 2 groups. In addition,
no NES treatment-related adverse events were detected. The
results indicated that NES may help to relieve the CINV in AGC
patients.

This study has 2 limitations. First, this study was only
conducted in one center of Yulin No.2 Hospital, which may affect
the generalization of its results to the centers. Second, this study
just assessed the short-term efficacy and safety of NES for CINV
in AGC patients, because it did not consist of follow-up
evaluation for all outcomes. Thus, further studies should focus
to explore its longer efficacy and safety. Future studies should
avoid the above limitations.

5. Conclusion

The results of this study demonstrated that NES may be
efficacious and safety for CINV in patients with AGC. Further
studies are still needed to warrant these results.
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