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Abstract
This retrospective study investigated the effectiveness and safety of neuromuscular electrical stimulation (NMES) as an adjunctive
therapy to drotaverine hydrochloride (DHC) in patients with diarrhea-predominant irritable bowel syndrome (BP-IBS).
A total of 108 patient cases with BP-IBS were included in this study. Of these, 54 cases were assigned to a treatment group and

received NMES and DHC, whereas the other 54 subjects were assigned to a control group and underwent DHC alone. All patients
were treated for a total of 4 weeks. Primary outcomes were measured by the visual analog scale (VAS), and average weekly stool
frequency. Secondary outcome was measured by the Bristol scale. In addition, adverse events were documented. All outcome
measurements were analyzed before and after 4-week treatment.
Patients in the treatment group did not show better effectiveness in VAS (P= .14), and average weekly stool frequency (P= .42), as

well as the Bristol scale (P= .71), compared with the patients in the control group. Moreover, no significant differences in adverse
events were found between 2 groups.
The results of this study showed that NMES as an adjunctive therapy to DHCmay be not efficacious for patients with BP-IBS after

4-week treatment.

Abbreviations: AEs = adverse events, BP-IBS = diarrhea-predominant irritable bowel syndrome, DHC = drotaverine
hydrochloride, IBS = irritable bowel syndrome, NMES = neuromuscular electrical stimulation, VAS = visual analog scale.

Keywords: diarrhea-predominant, drotaverine hydrochloride, effectiveness, Irritable bowel syndrome, neuromuscular electrical
stimulation
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1. Introduction

Irritable bowel syndrome (IBS) is a common chronic functional
gastrointestinal disorder, which was characterized by recurrent
abdominal pain, diarrhea, and/or constipation, and so on.[1–3]

Previous studies have reported that its prevalence varied from
3.7% to 22% in Asian population.[4,5] The other study also
reported that it has 24.0% prevalence at a sex ratio of 3:1 with
female predominance.[6,7] This condition has 4 types with
diarrhea predominant IBS (BP-IBS), constipation-predominant
IBS, mixed diarrhea, and constipation-predominant IBS, and
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alternating diarrhea and constipation-predominant IBS. Of
these, BP-IBS is the most common type.[10–12]

The current strategy for IBS treatment is to relieve its symptoms,
and to improve the quality of life for the patients. Unfortunately,
most patients who received long-termmedication experienced poor
efficacy and serious adverse events (AEs).[12–14] Thus, it is very
urgent to seek alternative intervention to treat such condition.[15]

Complementary and alternative medicine including electro-
acpuncture, moxibustion, yoga, and neuromuscular electrical
stimulation (NMES) is recommended to treat IBS more and more
by physician.[16–18] However, limited data of NMES for the
treatment of BP-IBS are still available currently. Thus, in this
retrospective study, we investigated the effectiveness of NMES as
an adjunctive therapy to drotaverine hydrochloride (DHC) for
treating patients with BP-IBS.
2. Methods and materials

2.1. Study design

This study was approved by the ethics committee of The People’s
Hospital of Yan’an. Written informed consent was provided for
all patients. All the cases were collected at the People’s Hospital of
Yan’an between December 2015 and November 2017. A total of
108 eligible patient cases with BP-IBS were included in this
retrospective study. Of these, 54 cases received NMES plus DHC,
whereas the other 54 subjects underwent DHC alone. All patients
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Table 1

Patients characteristics.

Characteristics
Treatment group

(n=54)
Control group

(n=54) P

Age, y 40.6 (16.4) 41.3 (16.8) .83
Sex
Male 17 (31.5%) 21 (38.9%) .42
Female 37 (68.5%) 33 (61.1%) .42

BMI, kg/m2 21.7 (3.0) 21.4 (2.8) .59
Diarrhea duration, y 2.1 (0.7) 2.0 (0.8) .49
IBS type
BP-IBS 54 (100.0%) 54 (100.0%) —

VAS 6.1 (2.0) 5.8 (1.9) .42
Average weekly stool frequency 17.9 (7.5) 17.2 (7.1) .83
Bristol score 6.2 (1.0) 6.2 (0.9) 1.00

Data are present as mean± standard deviation or number (%). BMI=body mass index, BP-IBS=
diarrhea-predominant irritable bowel syndrome, IBS= irritable bowel syndrome, VAS= visual analog
scale.

Table 2

Comparison of VAS after 4-week treatment between 2 groups.

VAS
Treatment group

(n=54)
Control group

(n=54)

Difference from baseline 2.0 (0.9, 3.2) 1.6 (0.7, 2.8)
P <.01 <.01
Difference between groups 0.4 (0.1, 0.7)
P .14

Data are present as mean and range. VAS= visual analog scale.
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were treated for a total of 4 weeks. Outcomes were measured
before and after 4-week treatment.

2.2. Patients

Patient cases were included if they met the eligible criteria as
follows: patients aged more than 18 years old; and confirmed
diagnosis of BP-IBS based on the criteria of the Rome II diagnostic
criteria for IBS.[19] However, the cases were excluded if the
patients had other gastrointestinal tract diseases, pregnancy,
unconsciousness, psychiatric problems, severe organ diseases,
and incomplete outcome data. Additionally, cases were also
excluded if the patients had a cardiac pacemaker, received DHC
or NMES 1 month before they underwent these 2 interventions.

2.3. Treatment schedule

Patients in both groups received DHC 80mg tablet, 2 times daily,
7 days weekly for a total of 4 weeks. Additionally, patients in the
treatment group also received NMES at bilateral acupoints
Shangjuxu (ST37, 6 cun below the lower border of the patella,
one finger width lateral from the anterior border of the tibia), and
Tianshu (ST25, 2 cun lateral to the belly button), 20 minutes for a
pair of acupoints in one session, once daily, and 2 sessions weekly
for a total of 4 weeks. NMES intervention was applied by the
NMES device (HANS-100, Nanjing JishengMedical Technology
Co., Ltd) at a frequency of 2 to 100Hz. This device has 2 pairs of
gel pads attached to a silicon patch. The patch was attached to the
selected acupoint areas. The current intensity was gradually
increased to the maximum of each patient’s tolerance.

2.4. Outcome measurements

Primary outcomes were measured by visual analog scale
(VAS),[20] and average weekly stool frequency. The VAS ranges
from 0 to 10, with a higher score indicating a worse pain.
Secondary outcome was assessed by the Bristol scale.[21] It
consists of 7 types, from type 1, severe constipation, to type 7,
severe diarrhea. Additionally, AEs were also documented in this
study. All outcome measurements were evaluated before and
after 4-week treatment.
2.5. Statistical analysis

In this study, all outcome measurements were analyzed by the
SAS package (Version 9.1; SAS Institute Inc., Cary, NC).
Continuous values were analyzed by the t test or Mann–Whitney
rank test, whereas the categorical values were performed by
Pearson x2 test or Fisher exact test. The level of statistical
significance was defined as P< .05.
Table 3

Comparison of average weekly stool frequency after 4-week
treatment between two groups.

Stool frequency
Treatment group

(n=54)
Control group

(n=54)

Difference from baseline 2.8 (1.3, 4.0) 2.5 (1.6, 3.7)
P .07 .11
Difference between groups 0.4 (0.1, 0.7)
P .42

Data are presented as mean and range.
3. Results

In this retrospective study, a total of 108 eligible patients were
included. The patient characteristics are summarized in Table 1.
There were no significant differences regarding all the character-
istic values between 2 groups (Table 1).
The results of primary and secondary outcome measurements

are shown in Tables 2 to 4. Patients in the treatment group did not
exert better outcomes in reducing pain, measured by the VAS
scale (P= .14, Table 2), and stool frequency, measured by the
average weekly stool frequency (P= .42, Table 3), as well as the
Bristol score (P= .71, Table 4), compared with the patients in the
control group after 4-week treatment.
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AEs of all included patients are listed in Table 5. No serious
AEs occurred in either group. No treatment related death was
found in both groups. No significant differences regarding AEs
were found between both groups (Table 5).
4. Discussion

IBS is a very common chronic digestive issue among the youth
and female population.[22,23] It often seriously impacts the quality
of life in patients with such condition.[22] Previous published
studies have reported that DHC can relieve the symptoms for this
condition.[24] However, they also experienced lots of AEs when
they underwent this medication.[24] Alternative intervention,
such as NMES, is a potential adjunctive candidate to treat such
kind of condition.[15]

To our best knowledge, no study specifically focused onNMES
as an adjunctive therapy to DHC for treating patients with IBS in
China, especially for BP-IBS. The results of this study can provide
the potential evidence for the clinical practice, as well as the
further study of this issue.



Table 4

Comparison of Bristol score after 4-week treatment between 2
groups.

Bristol score
Treatment group

(n=54)
Control group

(n=54)

Difference from baseline �0.6 (�1.0, �0.2) �0.4 (�0.7, �0.1)
P .38 .59
Difference between groups �0.2 (�0.5, �0.1)
P .71

Data are present as mean and range.

Table 5

Adverse events between 2 groups.

Adverse events
Treatment group

(n=54)
Control group

(n=54) P

Nausea 3 (5.6) 4 (7.4) .70
Headache 3 (5.6) 2 (3.7) .65
Dizziness 3 (5.6) 2 (3.7) .65
Weakness 2 (3.7) 1 (2.7) .57
Fatigue 1 (2.7) 2 (3.7) .57
Insomnia 1 (2.7) 2 (3.7) .57
Hot flash 1 (2.7) 0 (0) .50

Data are present as number (%).
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The results of this study demonstrated that NMES as an
adjunctive therapy to DHC did not exert better outcomes in pain
relief, measured by VAS scale, and the stool frequency, measured
by average weekly stool frequency, compared with DHC alone.
Furthermore, NMES and DHC did not show significant
differences in the Bristol scale, when compared with DHC alone.
These results indicate that NMES may be not an effective
adjunctive candidate for patients with BP-IBS after 4-week
treatment.
This study has its own unique advantages and limitations. On

the one hand, this study firstly explored the effectiveness of
NMES plus DHC for the treatment of patients with BP-IBS,
which can provide potential evidence for the future studies. On
the other hand, the treatment period was only 4 weeks and the
sample size was quite small in this study, which may affect the
results of this study. In addition, this study is a retrospective study
with an intrinsic limitation, whichmay increase the selection bias.
Future studies should avoid these limitations.
5. Conclusion

The results of this study found that NMES as an adjunctive
therapy to DHCmay not benefit for patients with BP-IBS after 4-
week treatment. Further studies with larger sample size and
longer treatment period are still needed to warrant the results of
this study.
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