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ABSTRACT

Introduction Evidence specific for stress-predominant
mixed urinary incontinence is still lacking at present,

and acupuncture may relieve the symptoms. We plan

to conduct this multi-centre, three-armed, randomised
controlled trial to investigate the efficacy and safety

of electroacupuncture among women with stress-
predominant mixed urinary incontinence.

Methods and analysis The trial will be conducted

at five hospitals in China. Two hundred thirty-two

eligible women will be randomly assigned (2:1:1) to the
electroacupuncture, sham electroacupuncture or waiting-
list group to receive either 24-session acupuncture/
sham acupuncture treatment over 8 weeks and 24-week
follow-up or 20-week watchful waiting. The primary
outcome is the proportion of participants with at least 50%
reduction in mean 24-hour stress incontinence episode
frequencies from baseline to week 8. The outcome will be
analysed with the intention to treatpopulation (defined as
participants randomised) with a two-sided p value of less
than 0.05 considered significant.

Ethics and dissemination The protocol has been
approved by Guang’anmen Hospital Institutional Review
Board (2019-241-KY). Detailed information of the trial

will be informed to the participants, and written informed
consent will be obtained from every participant. Results of
the trial are expected to be published in a peer-reviewed
journal.

Trial registration number ClinicalTrials.gov Registry
(NCT04299932).

INTRODUCTION

Mixed urinary incontinence (MUI) is a
complaint of involuntary loss of urine asso-
ciated with both physical exertion and
urgency.' It presents with more severe symp-
toms in comparison with pure urinary incon-
tinence (UI) and thus puts greater burden
on health of individuals and economy of the
society.” Approximately 21%-33% of females
in the world® and 9.4% of females in China*
are troubled with MUI, while less than 50%
of such population reports it to doctors and
receives treatment.

. Yan Yan, Zhishun Liu @

Strengths and limitations of this study

» The first randomised controlled trial to investigate
the efficacy and safety of acupuncture on stress-
predominant mixed urinary incontinence.

» Sham control and waiting-list control are designed
to eliminate the influence of placebo effects and the
disease’s natural course on the results.

» Minimal electroacupuncture serves as a sham con-
trol to blind participants in the electroacupuncture
and sham electroacupuncture groups.

» One limitation is that acupuncturists and partic-
ipants in the waiting-list group cannot be blinded.

Stress-predominant MUI constitutes mainly
of stress component. It features leakage on
increased abdominal pressure, which can
be induced by exertion, sneeze, cough, etc.
Despite the existence of leakage with urgency,
stress incontinence episode frequencies
(IEFs) outnumber 50% of total IEFs.°

Current European Association of Urology
(EAU) guideline on incontinence recom-
mends to initiate treatment for predom-
inant component of MUL’ However, no
strong evidence supports that the interven-
tions for stress urinary incontinence (SUI)
are as effective when used to treat stress-
predominant MUL® The effects of pelvic
floor muscle training (PFMT), firstline
therapy for pure SUI, decrease among MUI
patients.” About half of patients practising
PFMT will seek help from surgery eventually
in long-term follow-up,” and surgery might
be more useful than PFMT for moderate to
severe symptoms.'” When surgery is consid-
ered for MUI, other therapies might need
to be combined with to control the urgency
component.'’ In addition, the existence of
urgency symptoms might be aggravated after
surgery'” and even reduce the success rate of
stress incontinence operation.'” Therefore,
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itis necessary to seek for interventions specific for stress-
predominant MUI.

Previous studies indicate acupuncture may relieve
the incontinence symptoms.'* ' It is proven effective in
reducing leakage amount of pure SUI'* and total IEFs
of MUL'® Further analysis of the two trials suggests elec-
troacupuncture (EA) might relieve the symptoms of
stress-related UL'® Since the two trials didn’t focus on
stress-predominant MUI specifically, this multi-centre,
three-armed, randomised controlled is designed to eval-
uate the efficacy and safety of EA among participants with
stress-predominant MUL

Hypotheses

Our primary hypothesis is that the effects of EA are supe-
rior to sham electroacupuncture (SA) and waiting-list
(WL) in improving proportion of stress-predominant
MUI participants with at least 50% reduction of mean
24-hour stress IEFs from baseline to week 8.

METHODS AND ANALYSIS

Study design

This is a three-armed, randomised, SA-controlled and
WL-controlled trial conducted at five recruitment sites,
which are Guang’anmen Hospital, China Academy of
Chinese Medical Sciences; Hengyang Hospital affili-
ated to Hunan University of Chinese Medicine; Yantai
Hospital of Traditional Chinese Medicine; the third affil-
iated hospital of Beijing University of Chinese Medicine;
and Jiangxi Provincial Hospital of Traditional Chinese
Medicine.

The study duration is 33 weeks for participants in the
EA and SA groups, with l-week baseline assessment,
8-week treatment and 24-week follow-up, while 21 weeks
for participants in the WL group, with l-week baseline
assessment and 20-week watchful waiting (figure 1). The
study will start recruitment on 9 October 2020 and is
anticipated to finish the treatment and follow-up on 30
September 2023. Participations in the EA and SA groups,
outcome assessors, data managers and statisticians will
be blinded to the group allocation, while acupuncturists
and participants in the WL group will not be blinded for
obvious reasons.

Patient and public involvement
Patients or the public are not involved in the design,
conduct, report or dissemination of our research.

Inclusion criteria

1. Diagnosis of MUI by the coexistence of SUI and ur-
gency urinary incontinence (UUI) symptoms in accor-
dance with EAU guideline.”

2. Female participants aged between 35 and 75.

3. Stress index > urge index in accordance with Medical,
Epidemiologic, and Social Aspects of Aging Question-

naire.!”

Recruit through posters,
advertisements and
websites from both

hospitals and communities

Recruitment of participants
with urinary incontinence

Screenlng visit and Excluded with reasons
1-week baseline assessment

| Enrolling 232 participants

Central randomization

Sham electroacupuncture group
(n=58)
I

Electroacupuncture group
(n=116)
[

Waiting-list group
(n=58)

Outcome assessment
at weeks 4 and 8
‘Outcome assessment
at weeks 4, 8 and 20

Drop out (n=?) |—| 8-week treatment ‘

Outcome assessment
at weeks 20 and 32
Drop out (n=?) |—| 24-week follow-up ‘

|

| 20-week follow-up H Drop out (n=?)

|

| Statistical analysis |

Figure 1 Flow chart.

4. Symptom of MUI for at least 3months and SUI epi-
sodes outnumber 50% of total IEFs documented in 3-
day voiding diary.

5. Less than 12 micturition episodes in average of 24

hours documented in 3-day voiding diary.

. Positive cough stress test.

. Urine leakage >1g in I-hour pad test."

8. Voluntary participation in the trial and signed written
informed consent.

9. Participants meeting all these eight inclusion criteria
might be able to be enrolled.

N O

Exclusion criteria
1. Urgency-predominant MUI, pure SUI, pure UUI,
overflow UI and neurogenic bladder.

. Uncontrolled symptomatic urinary tack infection.

. Tumour in urinary system and pelvic organ.

. Pelvic organ prolapse = degreell.

. Residual urine volume 2100 mL.

. History of treatments specific for UI, such as acupunc-

ture, PFMT and medications in the previous 1 month.

7. History of surgery specific for UI or in pelvic floor,
including hysterectomy.

8. Uncontrolled diabetes or severe high blood pressure.

9. Nervous system diseases that may hamper the func-
tion of the urinary system, such as multiple sclerosis,
Alzheimer’s disease, Parkinson’s disease, spinal cord
injury, cauda equina nerve injury or multiple system
atrophy.

10. Severe heart, lung, brain, liver, kidney and mental
illness; coagulation dysfunction; or obvious cognitive
dysfunction.

11. Installed cardiac pacemaker.
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12. Inconvenient or unable to walk, run and go up and
down stairs.

13. Allergy to metal, dreadful fear of acupuncture nee-
dles or unbearable to EA.

14. Women who are pregnant at present, plan to con-
ceive in future 1year’s period, are at lactation period
or gave birth in the previous 12 months.

Participants with either situation mentioned above will
not be enrolled in the trial.

Randomisation and allocation concealment

The random sequence will be produced by a third inde-
pendent party (Linkermed Technology Co., Beijing,
China). Eligible participants will be randomly assigned
into the EA, SA or WL group at 2:1:1 ratio, stratified by
recruitment sites and using variable blocks. The random
number and group allocation will be acquired by acupunc-
turists in each recruitment site by logging in the central
randomisation system and typing in basic information of
eligible participants.

Interventions

The acupuncture point regimen and administration
protocol are both based on the results of previous studies
and specialist consensus.'*'* Participants in the EA group
will receive stimulation at bilateral Bladder Meridian
33 (BL33, Zhongliao), BL35 (Huiyang) and Spleen
Meridian 6 (SP6, Sanyinjiao). B33 is located in the third
posterior sacral foramen; BL35, 0.5 proportional bone
(skeletal) cun (B-cun) (=<10mm) lateral to the extremity
of the coccyx; and SP6, posterior to the medial border
of the tibia, three B-cun superior to the prominence of
the medial malleolus.'? Bilateral BL33 will be inserted by
acupuncture needles (Huatuo, Suzhou Medical Appli-
ance) of 0.30x75 mm size at an angle of 45°, inward and
downward, until the depth of 60-70 mm. Bilateral BL35
will be inserted by needles of 0.30x75mm size, slightly
outward and upward, until the depth of 60-70 mm. Bilat-
eral SP6 will be inserted by needles of 0.30x40 mm until
the depth of 25-30mm. All the needles will be lifted,
thrusted and twisted evenly for three times, right after
insertion, to induce the sensation of deqi. Electronic
acupuncture apparatus (Yingdi KWD 808 I electro pulse
acupuncture therapeutic apparatus, Changzhou Yingdi
Electronic Medical Device Co.) will be connected to the
three pairs of needles transversally, with a continuous
wave of 20Hz, electric current of 2—6.5 mA for BLL33 and
BL35 and 1-3.5 mA for SP6. The EA stimulation will last
30 min for each session, three sessions a week (ideally
every other day) for a succession of 8 weeks.

Participants in the SA group will receive superficial
insertion at bilateral sham BL33 (Zhongliao), sham
BL35 (Huiyang) and sham SP6 (Sanyinjiao). Sham BL33
is in the area one B-cun (=20mm) horizontally outside
of BL33; sham BL35, one B-cun (=20mm) horizontally
outside of BL35; sham SP6, in the middle of SP6 and
tendons. Acupuncture needles of 0.30x40 mm size will be
inserted at a depth of 2-3 mm until the needles can stand

still. No manipulation will be conducted, and the sensa-
tion of deqi will not be induced. Electronic acupuncture
apparatus (Yingdi KWD 808 I electro pulse acupuncture
therapeutic apparatus, Changzhou Yingdi Electronic
Medical Device Co.) will be connected to the three pairs
of needles transversally, with a continuous wave of 20 Hz
and minimal electric current (ideally at a degree that
participant can just perceive). In about 30s, the electric
current will be turned down, leaving the indicator light
and ticking sound on. The treatment sessions are similar
to those in the EA group.

Participants in the EA and SA groups will be blinded
to the group allocation. Acupuncturists and research
assistants will be instructed not to tell the group alloca-
tion to participants. Additionally, to avoid inadvertent
unblinding, contact between participants and project staff
will be reduced as much as possible during treatment. The
manipulation of acupuncture, connecting to electronic
apparatus and withdrawal of needles will be separately
undertaken by acupuncturists and another research assis-
tant. Participants will be treated separately with curtain
drawn and their companions waiting outside the clinic,
if any. Before manipulation, participants will be told they
may feel the electrical stimulation fade down gradually,
even to the degree that they cannot perceive, and that is
because the body has built up a tolerance to the electrical
stimulation during the treatment process. Within 5min
after either treatment session at week 8, participants will
be told they may have received EA treatment with deep
insertion or SA treatment with shallow insertion. Then,
the participants will be asked to answer the question do
you think you have received EA treatment and choose
answer between the options of Yes or No.

Participants in the WL group will not receive active
treatment. After the trial, they will receive 24-session EA
treatment mentioned above as compensation.

Participants in all the three groups will receive hand-
book of advice on healthcare education and lifestyle
modification, concerning exercise, fluid intake, weight
loss, smoking and respiratory symptoms, constipation,
heavy lifting and urinary tract infection. During the
process of the trial, participants are not allowed to take
other specialised medication or therapies for UI, such
as PFMT or antimuscarinic agents; details should be
recorded in case report form (CRF), if used. Any medica-
tions that might influence the function of lower urinary
tract should also be documented in CRF.

Outcomes

Primary outcome

The primary outcome is the proportion of participants
with at least 50% reduction in mean 24-hour stress IEFs
from baseline to week 8, measured by 3-day voiding diary.
Reduction of at least 50% in IEF is regarded as successful
treatment in clinic,” and 3-day voiding diary is a reliable
and validated tool for UI in both clinic and research,
without much burden placed on participants.”’ In $-day
voiding diary, IEF of different types, micturition and
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Timepoint (W, week) W-1 W0 |[W4 | W8 W20 | W32*
Enrollment
Eligibility screen X
Informed consent

Allocation X

X

Demography characteristics
Medical history

Urine routine

Residual urine volume

X [ X | X|X]|X

Urine pregnancy test
Interventions
Electroacupuncture X X
Sham electroacupuncture X X
Waiting-list X
Assessments

3-day voiding diary
1-hour pad test
ICIQ-SF

OAB-q SF

PGI-1

Adverse events
Expectation assessment x
Belief assessment™ X X
Blindness assessment* X

X
X

X | X | X|X

X
XX [X[X]|X]|X
X | X | X | X

X
X
X

Figure 2 Study schedule. *Only for participants in
electroacupuncture and sham electroacupuncture groups.
ICIQ-SF, International Consultation on Incontinence
Questionnaire-Short Form; OAB-q SF, Overactive Bladder
Questionnaire Short Form; PGI-I, Patient Global Impression
of Improvement.

nocturia episodes, fluid intake and pad consumptions will
be documented.

Secondary outcomes

Secondary outcomes will be measured by 3-day voiding
diary, International Consultation on Incontinence
Questionnaire-Short Form (ICIQ-SF) and Overactive
Bladder Questionnaire Short Form (OAB-q SF) atweeks 4,
8,20 and 32; I-hour pad test at week 8; and Patient Global
Impression of Improvement (PGI-I) at weeks 8 and 20
(figure 2). The specific secondary outcome measures and
time frame are displayed in table 1 Secondary outcome
measures.

ICIQ-SF is a validated tool to assess the frequency and
severity of UI and its influence on quality of life (QoL) in
the past 4 weeks.”” * The total score of the questionnaire
ranges from 1 to 21, with higher score indicating greater
severity of symptoms.

OAB-q SF is used to assess the OAB symptom bother
and the health-related quality of life (HRQOL) in the
past 4 weeks.”* ® The domains include coping, concern,
sleep and emotional interactions. The scores are trans-
formed to 0-point to 100-point scales, with higher scores
on the symptom bother scale indicating severe symptoms
and higher scores on the HRQOL indicating a better
HRQOL.

One-hour pad test is the only tool standardised with a
set protocol to measure the urinary leakage.'® Participants
will be instructed to drink 500-mL sodium-free water
and perform a series of activities including standing and

Table 1 Secondary outcome measures

Time frame
Week 8

No Outcome measure

1 Proportion of participants with at least
50% reduction of urinary leakage
amount from baseline

2 Change of urinary leakage amount from Week 8

baseline

3 Proportion of participants with at least Weeks 4, 20
50% reduction of mean 24-hour stress and 32
incontinence episode frequencies (IEFs)
from baseline

4 Change of mean 24-hour IEF from Weeks 4, 8,
baseline 20 and 32

5 Change of mean 24-hour stress IEF Weeks 4, 8,
from baseline 20 and 32

6 Proportion of participants with at least = Weeks 4, 8,
50% reduction of mean 24-hour IEF 20 and 32
from baseline

7 Change of total score and subscore Weeks 4, 8,
of International Consultation on 20 and 32
Incontinence Questionnaire-Short Form
(ICIQ-SF) from baseline

8 Change of total score and subscore of  Weeks 4, 8,

Overactive Bladder Questionnaire Short 20 and 32
Form (OAB-q SF) from baseline

9 Change of mean 24-hour pad Weeks 4, 8,
consumption from baseline 20 and 32
10 Proportion of participants with adequate Weeks 8 and
improvement assessed by Patient 20
Global Impression of Improvement
(PGI-Iy
11 Change of mean 24-hour urgency Weeks 4, 8,
episodes from baseline 20 and 32
12 Change of mean 24-hour micturition Weeks 4, 8,
episodes from baseline 20 and 32
13 Participants' expectations of Baseline

improvement to urinary incontinence

Baseline and
week 4

Week 8

14 Participants’ belief that acupuncture
might help

15 Blinding assessment

sitting, coughing, running, picking up a coin and putting
hands under water. The leakage amount in 1 hour will be
measured via pad.*®

PGI-I is a global index, with only one item, used to
rate the participants’ subjective perception on symptom
improvement. Participants will describe their impression
from very much better to very much worse.”” Improve-
ment was considered to be clinically significant if the
participant’s response is ‘Much better’ or ‘Very much
better’.

To assess participants’ expectations of improvement
in UlI, at baseline, participants will be asked how do they
expect the UI to be in 2months. They will choose the
answer form the options of ‘Much better’, ‘Better’, ‘Don’t
know’, ‘Same’ and ‘Worse’.

4
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To assess participants’ belief that acupuncture might
help, both at baseline and week 4, participants in the EA
and SA groups will answer how do they think their incon-
tinence problem may be helped by acupuncture. They
will choose the answer from the options of ‘Very ineffec-
tive’, ‘Fairly ineffective’, ‘Can’t decide’, ‘Effective’ and
‘Very effective’.

Safety assessment

Adverse events (AEs), associated with the intervention or
not, will be monitored and documented by participants
and research assistants in Adverse Event Record Form
and CRF throughout the trial. Whether the events are
related to the treatments will be decided by acupunctur-
ists and related specialists in each site within 24 hours
of occurrence. Acupuncture-related AEs are defined as
following: broken needle, needle phobia, intense pain
that is unbearable, bleeding, haematoma, infection or
abscess at the needling site and other discomfort induced
by acupuncture, such as pain, nausea, vomiting, palpi-
tation, dizziness, headache, loss of appetite or insomnia
that lasts for 1 hour or longer after treatment.

Quality control

To ensure consistency of the study, personnel in recruit-
ment sites will receive extensive training from the prin-
cipal investigator (Z Liu) concerning the protocol,
manipulating methods of acupuncture and blinding of
participants, etc.

At least two certified acupuncturists (with no less than
2-year clinical experience) are needed for rotation in
each site, while the 24-session treatment of each partic-
ipant should be completed by one specific acupunc-
turist. Additionally, the same participants should be
taken charge of by the same research assistant/outcome
assessor throughout the trial. They will instruct partici-
pants to complete voiding diary, explain the contents of
handbook if necessary and remind the participants of
their schedule by phone or WeChat.

To promote the adherence on lifestyle modification,
the research assistants will remind the participants to
adjust their lifestyle per the suggestions and record the
changes of condition and lifestyle on Lifestyle Record
Form every week. On each outcome assessment visit, the
forms will be collected and examined by outcome asses-
sors and recorded in CRF in time.

All the data collected will be documented in paper
CREF first and typed into Electronic Data Capture (EDC)
system within 1 week by clinical research coordinator. This
rule is set to ensure the date is traced back, monitored by
the system automatically and clinical research associate
and supplemented without delay, if missing or inaccurate.
In follow-up period, missing data in voiding diary can be
asked by phone rather than in person. The database will
be protected by a password, and only the principal inves-
tigator will have access to the final dataset. Data are avail-
able on reasonable request to the principal investigator,
excluding the private information of patients.

Sample size

Based on our previous study,'* '* we assume that 25% of
participants in the SA group will have at least 50% reduc-
tion of mean stress IEF from baseline to week 8. To detect
a difference of 23% between the EA and SA group, a
sample size of 232 participants will need to provide the
trial with 80% power with a two-sided significance level of
0.05% and 10% dropouts.

Statistical analysis

For the primary hypothesis, we will compare the propor-
tion of participants with at least 50% reduction in mean
24-hour stress IEF at week 8 among the three groups. The
primary outcome analysis will use the Cochran-Mantel-
Haenszel (CMH) test to compare the rate of participants
with atleast 50% reduction in stress IEF at week 8 between
the EA group and the WL group. If this analysis is signifi-
cant, the hierarchical testing will be used in the EA group
versus the SA group.

For other categorical variables, comparisons between
treatment groups will be assessed using the Fisher’s
exact test or X test as appropriate. We will use the ttest
or Wilcoxon rank-sum test to analyse change of urinary
leakage amount from baseline, change of mean 24-hour
IEF from baseline, change of total score and subscore
of ICIQ-SF from baseline, change of 24-hour urgency
episodes from baseline and other continuous variables.
X* or Fisher’s exact tests will be used to compare the
frequency of AEs between groups.

All the outcomes will be analysed in intention to treat
population (defined as participants randomised). Anal-
ysis will be performed using SAS V.9.4 (SAS Institute) with
a two-sided p value of less than 0.05 considered significant.

ETHICS AND DISSEMINATION

The protocol has been approved by Guang’anmen
Hospital Institutional Review Board (2019-241-KY). The
trial will be conducted according to the Declaration of
Helsinki and the International Conference on Harmoni-
zation E6 Guidance for Good Clinical Practice. Detailed
information of the trial will be informed to the partici-
pants, and written informed consent will be obtained
from every participant. Participants in the WL group
will receive 24-session EA treatment for compensation.
Results of the trial are expected to be published on a
peer-reviewed journal.

DISCUSSION

MUTI is a condition frustrating almost 30% of women glob-
ally, while about half of them feel embarrassed to report
it ® The physiology underlying MUI remains unclear.
UUI is closely associated with physiological perturba-
tions to bladder function, such as detrusor overactivity,
poor detrusor compliance and bladder hypersensitivity,''
while urethral hypermobility resulting from weak pelvic
floor or poorly supported urethral sphincter or intrinsic
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urethral sphincter deficiency has been proposed as the
main pathophysiology of SUL* Electroacupuncture
may relieve the symptoms of MUI by modulating the
function of related nerves. Acupuncture points of BL
33, BL35 and SP6 are located in the lumbosacral region
and posterior tibial region, in the distribution area of
sacral plexus and pudendal nerves. Either by direct stim-
ulation or by indirect stimulation via the sacral roots or
plexus, the pudendal afferent can be activated to induce
a strong inhibition of the detrusor hyperreflexia and
cause detrusor relaxation.” Additionally, stimulation of
pudendal nerves can contract the pelvic floor muscle and
simulate PFMT,BO which can improve urethral function
and relieve SUI symptoms.”'

Since a lot of Chinese have received acupuncture
before, superficial insertion at non-acupuncture point
area with minimal and transient electric currentis applied
as sham control to eliminate placebo effects. The super-
ficial insertion enables participants to perceive the stim-
ulation and electric current promptly, and the transient
electric current can enhance the blinding even if it lasts
only about 30s. It is argued that minimal acupuncture
may evoke physiological effects,32 especially for pain and
depression.33 i However, the pathology of MUI is mainly
sphincter insufficiency and detrusor overactivity. Studies
indicate that the rheobase of the normal bladder was 1-5
mA.% The transient and minimal current output may not
produce effects on the function of the bladder. In the
WL group, participants only receive healthcare education
and lifestyle modification. The WL control is applied to
eliminate the influence of disease’s natural cause.

Limitation also exists in the design of this trial. Partic-
ipants in the WL group and acupuncturists cannot be
blinded, which might induce performance and detection
bias. However, large bias is unlikely to be attached to the
results since the primary outcome of stress IEF is objec-
tive. In addition, the outcome assessors will be blinded to
group allocation.

Correction notice This article has been corrected since it first published. The
provenance and peer review statement has been included.
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