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Objective: The efficacy of conventional treatments for treating bladder pain syndrome (BPS) remains unsatisfactory. Electro-
acupuncture (EA) is one of the complementary treatments with great analgesic effect and minimal side effect, but evidence of the
efficacy of EA on BPS is limited. Thus, this study aims to investigate the efficacy and safety of EA for treating BPS and study on
central mechanism of patients with BPS.
Methods/Design: The study is a randomized controlled and assessor-blinded design trial. A total of 84 participants will be randomly
assigned to medication group (n=21), EA group (n=42) and sham electro-acupuncture (SA) group (n=21) in a 1:2:1 allocation ratio.
This trial will include baseline period, 4-week treatment period and 4-week follow-up period. Participants in medication group will
undergo treatment of amitriptyline for a period of 4 weeks. Participants in EA and SA groups will receive a 30 min EA or SA
treatment for a total of 12 sessions over 4 weeks. The primary outcome is the Visual Analog Scale (VAS). The secondary outcomes
include the O’Leary-Sant questionnaire, 24-hour voiding diary, Hamilton Anxiety Scale (HAMA), Hamilton Depression Scale
(HAMD) and functional magnetic resonance imaging (fMRI). The VAS will be collected at baseline, week 2, week 4, and week 8
after randomization. The O’Leary-Sant questionnaire, HAMA and HAMD will be assessed at baseline, week 4 and week 8 after
randomization. The 24-hour voiding diary will be assessed every single day. The fMRI data will be collected at baseline and week 4.
Discussion: The results will provide evidence on the efficacy and safety of EA in the management of BPS and investigate the central
mechanism of EA in treating patients with BPS.
Trial Registration: ClinicalTrials.gov identifier: NCT05279963. Registered on 15 March 2022.
Keywords: electro-acupuncture, bladder pain syndrome, randomized controlled trial, functional magnetic resonance imaging

Background
Bladder pain syndrome (BPS) is a chronic, nonbacterial cystitis characterized by persistent or recurrent pain, pressure or
discomfort in the bladder region associated with lower urinary tract symptoms of more than 6 weeks duration.1 It usually occurs
in middle-aged women and is characterized by fibrotic of the bladder wall accompanied by a reduction in bladder volume.2 The
prevalence of BPS in previous reports ranges from10 to 510 per 100,000.3–5 In addition, because of its delayed, refractory bladder
or perineal pain, usually accompanied by frequency and urgency, BPS patients have significantly more pain, sleep dysfunction,
anxiety, depression and stress.6 At present, although various treatments, such as amitriptyline, pentosan polysulfate sodium,
hydroxyzine, cyclosporine A, hydroxyzine hydrochloride, tricyclic antidepressants, anticholinergics and intravesical therapy,
have been used to relieve the symptoms, the efficacy of these therapies remains unsatisfactory because the therapies have either
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short-lived effect or long-term benefits accompanied by side effects leading to patient intolerance.5,7,8 Recently, there has been an
increase in the use of complementary and alternative therapies, including electro-acupuncture (EA).9 Though multiple clinical
trials have confirmed the efficacy of EA on a variety of pain conditions,10–13 studies on the use of EA for BPS are not yet widely
conducted. Besides, the reliability within previous trials is still limited against methodological defects, such as small sample
sizes.14,15 Meanwhile, few studies have been designed for the assessments of concomitant symptom improvement, such as
psychological disorder. In general, there is no high quality evidence regarding the efficacy of EA for treating BPS. Therefore, the
critical objective of this randomized controlled trial is to investigate, based on conventional treatment, the efficacy and safety of
EA versus sham electro-acupuncture (SA) for treating BPS in terms of symptom management. Brain functional magnetic
resonance imaging (fMRI) has revealed that the pain matrix consists mainly of the thalamus, amygdala, insular cortex,
supplementary motor area, and periaqueductal gray.16–18 It also provides a new method to quantify how EA affects changes in
the brain network. Thus, the another aim of this study is to investigate the central mechanism of EA in treating patients with BPS
by measuring the changes in brain with fMRI.

Methods/Design
Study Design
This is a randomized controlled and assessor-blinded design trial to evaluate the efficacy and safety of EA. All eligible
participants will be randomly assigned to medication group (n=21), EA group (n=42) and SA group (n=21) in a 1:2:1
allocation ratio, and receive 4-week treatments phase followed by 4-week follow-up phase. The reporting of this protocol
will be reported based on the SPIRIT (Standard Protocol Items: Recommendations for Interventional Trials) reporting
guidelines19 and STRICTA (Standards for Reporting Interventions in Clinical Trials of Acupuncture).20 Outcomes will be
assessed at baseline, during the treatment and at the end of the follow-up. Outcome assessors, data managers and
statisticians will be blinded to the group allocation, while acupuncturists and participants in medication group will not be
blinded for obvious reasons. A flow diagram of the study process is shown in Figure 1 and the trial schedule of
enrolment, treatments and assessments is showed in Table 1.

Recruitment
Participants will be primarily recruited from gynecology, urology and acupuncture departments during outpatient service
in three hospitals, including The Third Affiliated Hospital of Zhejiang Chinese Medical University, Hangzhou First
People’s Hospital, Mishi Xiang Community Health Service Center from April 2022 to January 2025. The eligibility of
individuals will be evaluated by the researchers on the basis of the criteria described in details. The Third Affiliated
Hospital of Zhejiang Chinese Medical University will carry out interventions and be responsible for data management.

Ethical Consideration
This study protocol has been approved by the Ethics Committee of The Third Affiliated Hospital of Zhejiang Chinese
Medical University (approval document NO. ZSLL-KY-2022-004-02) and registered at ClinicalTrials.gov on
15 March 2022 (NCT05279963). Prior to enrollment, researchers will explain the objective, research items, benefits
and potential risks of the study to subjects in details. Before randomization, all eligible participants will be asked to sign
an informed consent. All individuals will be entitled to full rights to decide whether they are willing to participate in this
trial. Participant privacy will be strictly protected throughout the trials. All personal and disease information of
participants will be kept confidential.

Eligibility Criteria
Diagnosis Criteria
Diagnostic criteria of BPS will be made according to guidelines the described by European Society for Interstitial Cystitis
(ESSIC) and International Urinary Incontinence Advisory Committee (ICI).2,21
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1. The main symptoms are pain, discomfort or acid distension in regions of bladder, perineum, periurethral and
pelvic, which relieved after urination, accompanied by frequent urination, urgent urination, nocturnal enuresis and
other symptoms;

2. Symptoms have been lasting for more than 6 months;
3. Previous cystoscopy and water dilation therapy under anesthesia show characteristic bladder submucosal hemor-

rhagic spots or Hunner ulcer.

Inclusion Criteria
1. Adults aged 18–70 years (include the age of 18 and 70; either sex);
2. Must fulfill the first and the second diagnostic criteria;1,22

3. 30 mm ≤ VAS score ≤ 80 mm;
4. Participants fully understand the study protocol and a written informed consent is signed.

Exclusion Criteria
1. Patients with previous bladder stones or other space-occupying lesions;
2. Previous positive urine culture or significant abnormal urine routine;
3. Significant organic lesions of genitourinary system and pelvic organs;
4. Patients suffer from severe primary diseases such as cardiovascular, cerebrovascular, respiratory, liver and kidney,

or patients cannot receive EA treatment due to any reasons;

Figure 1 Flow chart of the study process.
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5. People with heart stents and other metallic substances in their bodies;
6. Women who are pregnant, planning to become pregnant, breast-feeding or allergic to study drugs;
7. Patients have participated in other clinical trials within the last 3 months.

Elimination Criteria
1. Subjects suffer from obvious adverse reactions or complications during the treatment;
2. Subjects fail to complete the prescribed treatment due to other accidents during treatment;
3. Subjects do not meet the inclusion or exclusion criteria yet included in the trial by mistake;
4. Subjects do not follow the prescribed treatment or have incomplete data that affects the evaluation;

Table 1 The Schedule of Enrollment, Interventions, and Assessments

Time Point Study Period

Enrolment and Baseline 4 Weeks ± 3 8 Weeks ± 3

ENROLMENT

Eligibility screen ○

Inclusion criteria ○

Exclusion criteria ○

Informed consent ○

Demographic data ○

Case data ○

Laboratory examination ○

(1) Routine blood test ○

(2) Biochemical test ○

(3) Routine urine test ○

Randomization ○

Allocation ○

INTERVENTION

Medication Group ○ ○

EA Group ○ ○

SA Group ○ ○

OUTCOME ASSESSMENT

(1) Visual analog scale ○ ○ ○

(2) O’Leary-Sant questionnaire ○ ○ ○

(3) 24-hour voiding diary ○ ○ ○

(4) Hamilton Anxiety Scale ○ ○ ○

(5) Hamilton Depression Scale ○ ○ ○

(6) fMRI ○ ○

Adverse events ○ ○

Safety assessment ○ ○
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Excluded cases will be explained and the original medical records will be retained for reference. The cases with at least
one treatment record will merely be included for adverse event analysis rather than efficacy evaluation.

Randomization and Allocation Concealment
All patients will be randomly assigned to either medication group, EA group or SA group via random number table SAS 9.3
software will be adopted to generate random numbers. The independent clinical research assistant will be responsible for
generating random numbers andmaking random allocation cards, each with its group allocation information and sealed into an
opaque envelope, which will not be open until the first treatment. According to the order of enrollment, eligible participants
will be randomly assigned into medication, EA or SA group at 1:2:1 ratio under the allocation in the envelope.

Blinding
Due to the characteristics of acupuncture, acupuncture manipulators and patients in medication group cannot be blinded.
Nevertheless, to avoid the subjective bias of researchers and subjects, outcome assessment, data management and
statistical analysis will be performed by different researchers blinded to the allocation information. Patients in EA and
SA group are informed that they will receive one of two effective acupuncture interventions after enrollment, and during
the treatment, patients in EA or SA groups will be in separate rooms to avoid communication.

Interventions
A total of 84 participants are randomly divided into medication group (n = 21), EA group (n = 42), and SA group (n = 21) at
1:2:1 ratio. Treatments will be performed by licensed acupuncturists who have at least 2 years of experience in acupuncture.

Medication Group
Participants in medication group will be merely treated with oral administration of amitriptyline capsule. The dosage of
amitriptyline is 25mg twice a day, continue taking for 4 weeks in the treatment phase. Any changes in medications of
participants will be recorded on diary cards.

EA Group
Acupoint Selection
The location of the acupoints will be determined based on the nomenclature and location of acupuncture points
designated by the National Standard of the People’s Republic of China (GB/T 12346–2006). The prespecified acupoints
applied here will include bilateral Sanyinjiao (SP6), Shenshu (BL23), Ciliao (BL32), Zhongliao (BL33), Zhibian (BL54)
(Table 2 and Figure 2).

Manipulation
Acupuncture treatment will be performed by acupuncturists who have been well trained. Acupuncture will be performed
with disposable and sterile needles in the specification of 0.25×40 mm (diameter: 0.25mm; Suzhou Medical Products

Table 2 Location and Indication of Acupoints for Treating BPS

Acupoints Location Indication

Sanyinjiao

(SP6)

On the medial aspect of the lower leg, 3 cun above the medial maleolus, on the

posterior border of the medial aspect of the tibia.

For Yin deficiency of liver and kidney

Shenshu

(BL23)

On the back, level with the lower border of the spinous process of the 2nd lumbar

vertebra, 1.5 cun lateral to the posterior midline.

For pain sites that mainly distributed in the

bladder meridian of foot-taiyang

Ciliao
(BL32)

In the region of the sacrum, medial and inferior to the posterior superior iliac
spine, in the 2nd sacral foramen.

For pain sites that mainly distributed in the
bladder meridian of foot-taiyang

Zhongliao

(BL33)

In the region of the sacrum, medial and inferior to UB32, in the 3rd sacral foramen. For pain sites that mainly distributed in the

bladder meridian of foot-taiyang
Zhibian

(BL54)

On the back, 3.0 cun lateral to the posterior midline, level with the 4th sacral

foramen

For pain sites that mainly distributed in the

bladder meridian of foot-taiyang
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Factory Co., Ltd, China). Patients are asked to lie in a prone position with whole body relaxed. Both the skin around the
selected acupoint and the hand of acupuncturists are routinely disinfected, after insertion, manipulations of twirling,
lifting and uniform reinforcing reducing manipulation will be performed on all needles to elicit “deqi”. The composi-
tional sensation of “deqi” involves with numbness, soreness and heaviness, which are believed to be an essential
component for acupuncture efficacy. EA procedures will be performed with electronic instruments (Hans-100A,
Nanjing Jisheng Medical Technology Co., Ltd, China). Two paired of acupoints (ie, two Shenshu (BL23) and two
Ciliao (BL32), respectively) are connected to the EA apparatus. Alternating-frequency mode is selected and the
frequency is 2/100 Hz. EA intensity is determined in accordance with patients’ endurance. EA will last for 30 min for
each treatment. Patients will receive a total number of 12 EA sessions, with the frequency of 3 sessions per week for 4
weeks.

SA Group
Acupoint Selection
Patients allocated to this group will receive acupuncture in non-meridian and non-acupoints regions. In the trunk region,
the points are 5 cm away from respective acupoints. In the lower limb region, the point is 3cm away from Sanyinjiao
(SP6). All points will only receive shallow insertion.

Manipulation
Acupuncture will be conducted by well-trained acupuncturists and performed with disposable and sterile needles in the
specification of 0.25×40 mm (diameter: 0.25 mm; Suzhou Medical Products Factory Co., Ltd, China). Patients are asked
to lie in a prone position with whole body relaxed. Both the skin around the selected acupoint and the hand of
acupuncturists are routinely disinfected. The needles are subcutaneously inserted to non-meridian and non-acupoints
regions. SA procedures will be performed with electronic instruments (Hans-100A, Nanjing Jisheng Medical Technology
Co., Ltd, China). Two paired of points are connected to the electronic instruments. Alternating-frequency mode is
selected and the frequency is 2/100 Hz. Different from EA group, the apparatus will run without electricity in SA group.
The procedure will last for 30 min. Patients will receive a total number of 12 SA sessions, with the frequency of 3
sessions per week for 4 weeks.

Outcomes
Primary Outcome
Visual analog scale (VAS) score will be used as the primary outcome indicator from baseline to treatment completion in
this study, since the BPS is characterized with pain. During the assessment, patients will quantify the pain intensity by

Figure 2 Locations of acupoints and non-acupoints in waist and lower limb region. The black nodes represent acupoints. The red nodes represent non-acupoints. The
abbreviations and corresponding acupoints are connected by virtual lines.
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marking the most relevant point on a 100mm horizontal line anchored by 2 descriptors: 100, representing “the most
severe imaginable pain”, and 0, indicating “no pain.”23 The VAS will be collected at baseline, week 2, week 4, and week
8 after randomization.

Secondary Outcome Measures
Secondary outcome measures are as follows:

1. O’Leary-Sant questionnaire: O’Leary-Sant questionnaire include interstitial cystitis Inflammation Index (ICSI) and
interstitial Cystitis Problems Index (ICPI), which have been confirmed to be useful in the quantitative evaluation of
therapies for BPS patients. It will be assessed at baseline, week 4 and week 8 after randomization. Both ICSI and
ICPI contain 4 questions, which are respectively evaluated in four aspects: nocturia, frequency, urgency and pain
or burning in bladder.24 ICSI mainly assesses the severity of symptoms and higher score indicates more severe
symptoms. ICPI evaluates the degree of distress to the patient, and higher score represents the more serious the
distress.25

2. Hamilton Anxiety Scale (HAMA) will be used to assess emotional state at baseline, week 4 and week 8 after
randomization. The HAMA has 14 symptom-defined elements that describe both somatic and psychological
symptoms, of which scores range from 0 (no problem) to 4 (severe) with each item.26 A total HAMA score
ranges from 0 to 56. Higher the score, severe the situation. In this scale, score 7–14 indicates mild severity, 15–21
represents mild to moderate severity, 22–28 represents moderate severity, and >28 indicates severe condition.

3. Hamilton Depression Scale (HAMD) is identified as the “gold standard” of depression evaluations. It consists of
17 questions that serve as a point of reference for more recently developed scales.27 It will be assessed at baseline,
week 4 and week 8 after randomization. According to recommendations, the total score is interpreted as follows:
0–7 = normal; 8–13 = mild depression; 14–18 = moderate depression; 19–22 = severe depression and ≥ 23 = very
severe depression.28

4. 24-hour voiding diary: The 24-hour voiding diary is a commonly used diagnostic tool to aid the clinician in
treatment planning for patients with lower urinary tract symptoms. A standardized voiding diary will be given to
patients. The frequency of urination and special feelings during the urination will be carefully recorded every day.

5. Functional MRI: The fMRI data, including resting-state fMRI (rs-fMRI) and diffusion tensor imaging (DTI) data,
will record changes in local brain activity and white matter integrity of patients with BPS after EA. In this study,
twenty patients will be randomly selected from EA group and undergo two MRI scan sessions. The first session
takes place at baseline period before the treatment starts while the second session takes place at week 4. The data
will be obtained with a 1.5 Tesla MRI scanner (GE Medical Systems, LLC) in The Third Affiliated Hospital of
Zhejiang Chinese Medical University. The rs-MRI and DTI will be acquired using echo-planar imaging (EPI)
sequences and T1-weighted images are anticipated to be performed with a multi-echo magnetization-prepared
rapid-acquisition gradient echo sequence.

Sample Size
According to the previous researches and the pilot experimental results from this study,14 the VAS scores was regarded as
primary outcome, the VAS score of conventional treatment group was 4.89 ± 1.71, the VAS score of EA group was 3.14
± 0.75, and the VAS score of SA group was 4.67 ± 1.13. This study was a prospective study with three groups and the
sample size as 1:2:1. The sample size is calculated in software PASS 15.0, and we used One-Way Analysis of Covariance
to calculate the sample size. The test level was set at α = 0.05, β = 0.1, and the test efficiency was set at 1 − β = 0.9. The
results showed that the number of samples in each group was not less than 15. By considering the problem of missing
samples or losing to follow-up, the sample size will be increased by 20. Thus, the total sample of the three groups will
include cases not less than 84.
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Statistical Analysis
All statistical analysis will be analyzed using SAS 9.3 for Windows by third-party statisticians based on the intention-to-
treat principle (ITT) and per-protocol (PP) analysis. The categorical data will be displayed as counts and percentages,
whereas the numeric data with normal distribution will be expressed as mean ± standard deviations. For data in normal
distribution, repeated measures analysis of variance (ANOVA) will be used to perform between-group comparison by
evaluating change in continuous variables before and after intervention. For data with skewed distribution, comparison
will be assessed using non-parametric test. P values < 0.05 (two-sided) are considered statistically significant. For the
fMRI data, pre-processing will be performed by DPARSFA and SPM8 software. Pre-processing will be completed on the
data including realignment, co-registration, and spatial normalization into a standard space and smoothing. Statistical
analysis of fMRI data will be based on Paired t-tests within participants in EA group, P values < 0.05 is used to indicate
a significant difference.

Safety Assessment
The indicator of safety evaluation is the occurrence date, frequency, degree or duration of adverse events (AEs) arisen
during the treatment course. For this trial, AEs related to acupuncture and EA mainly include unbearable pain, bleeding,
haematoma, skin pigmentation, skin allergies, fainting during acupuncture, or other uncomfortable symptoms. AEs
related to medication mainly include drug allergies, such as thirsty, drowsiness, constipation, blurred vision, dysuria,
palpitations, arrhythmias, vertigo, dyskinesia, epileptic seizures, postural hypotension, liver injury or tardive dyskinesia.
AEs that occur throughout the study will be assessed and recorded by investigators. At the occurrence of AEs, emergency
management will be taken in a timely manner. For serious AEs, the researchers should report to the principal investigator
and medical ethics committee immediately, who will determine whether the participant should be withdrawn from the
study.

Quality Control, Data Management and Monitoring
Before the recruitment, in order to ensure the progress of the study, the research group will be required to complete
a strict clinical training conference to conduct unified training on the protocol, Standard Operation Procedure (SOP) and
scale evaluation, and each clinical researcher will be familiar with the research process and specific implementation rules,
so as to improve internal observation consistency of researchers, which ensure the reliability of clinical research
conclusions. The interventions will be performed by licensed acupuncturists with more than 2 years of experience in
hospitals or clinics. Meanwhile, outcome assessors will attend standard training to record outcome assessments and fill in
the case report forms uniformly. As for fMRI, routine quality control will be performed before each fMRI scan. All
subjects will be tested under the same scanner and parameters, and all the scanning work will get performed by the same
technician. At the same time, the environmental factors such as humidity and temperature are controlled. Overall, all
outcomes and findings in clinical studies will be verified by the subjects and repeatedly confirmed to ensure the reliability
and originality of the data. The data will be carefully collected and recorded on CRFs and checked twice by two
independent investigators who are blinded to allocation. Data quality will be checked regularly by research assistants and
supervised by monitors. The original CRFs and all other forms will be preserved securely at The Third Affiliated
Hospital of Zhejiang Chinese Medical University.

Discussion
This is a study to investigate the efficacy of EA for treating BPS in contrast to medication and SA. The results might
provide evidence for the application of acupuncture and exhibit the central mechanism on BPS.

The Effect of Acupuncture and EA for PHN
BPS is a chronic painful bladder condition characterized by pelvic pain and urinary symptoms without identified
cause.29–31 Once the diagnosis is confirmed on the basis of symptoms, and other diseases are excluded, management
should focus on symptom control, which include oral medications, intravesical instillations and cystoscopy with
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hydrodistension.32–34 However, therapies can only partially relieve the symptoms, and are often limited by unavoidable
side effects.7 As a conservation treatment, acupuncture cannot only alleviate pain intensity, but also relieve co-exist
conditions of BPS.35 At the same time, EA is also instrumental in simple operation, less associated risk and low medical
cost. To date, several previous clinical observations have provided evidence on the efficacy and safety of acupuncture for
BPS. For example, an RCT by Lv14 found that EA shows an early and long-term anti-hyperalgesic effect on BPS
patients. Su15 claimed that 4 weeks of acupuncture may cause a greater improvement in pain of BPS.

Strengths of the Study
First, acupuncture, especially EA, is a common clinical treatment in Chinese medicine and already widely used in clinical
practice. Previous studies have indicated that the use of EA at the beginning of pain can effectively increase pain
threshold and prevent the occurrence of negative emotions.36,37 Besides, animal experiments have partially revealed the
analgesia mechanism of EA for various diseases, including serotonin, opioids, and norepinephrine. Despite that the
mechanism of EA for BPS is not clear yet, several studies have figured out some evidences to strengthen the assumption.
One study conducted by Li38 found that EA can increase the mechanical pain threshold of the bladder in rats by reducing
p-ERK1/2 and c-fos expression in the dorsal horn of the spinal cord. Additionally, with regard to EA parameters, 2/100
Hz is chosen in our trial given that previous studies reveal that EA with alternating-frequency mode plays an important
role in analgesia by evoking the release of dynorphin and endorphin.39 However, to date, there is a lack of high-quality
RCTs investigating the efficacy and safety of EA for treating BPS.

Second, acupoint prescription is carefully selected in our trial. Prescription include ten acupoints, namely, bilateral
Sanyinjiao (SP6), Shenshu (BL23), Ciliao (BL32), Zhongliao (BL33), Zhibian (BL54). It has confirmed that Sanyinjiao
acupoints could relieve nociception and emotion disorder in rats with painful emotions model.11 Other acupoints are
located in lumber and sacrum region, ranging from the second lumbar vertebra to the fourth sacral foramen. Tissues of
these acupoints area have widely distributed nerve endings, thus the application of these acupoints can eliminate
inflammatory edema of nerves and fibers, and accelerate local blood circulation and tissue metabolism.

Third, superficial skin penetration at non-meridian and non-acupoints regions will be performed in the SA group,
without needle manipulation for “deqi”. On the basis of various literature reviews, researchers have reported that
superficial insertion at non-acupoints is the most commonly used method for administering sham treatments among
acupuncture trials,40–42 and this strategy will most probably eliminate the placebo effect and confirm the specific
physiological effect of needling because SA may be preferable, particularly for Chinese patients who are familiar with
the general procedure of acupuncture.43,44

Fourth, twenty participants in EA group will be randomly selected to receive fMRI, which can investigate the
structure and functional mechanism on the human brain.45 Despite numerous literatures of central regulatory network of
pain emotion in animals, there are few breakthroughs in human beings.46 With the development of fMRI, it has been the
best tool for gaining insights into brain function and eventually testable hypotheses.47

Limitations
Limitations also exist in the design of this trial. Given to the characteristic of EA procedure and the different therapies
between the three groups, one important limitation of our study is that participants in medication group and acupuncture
manipulators cannot be blinded, which probably lead to performance and detection bias. Besides, the primary outcome
of VAS is subjective, which might reduce detection bias. However, the large bias is unlikely to be attached to the results
since outcome assessors and statistical analysis will be blinded to group allocation. Additionally, in this study, the
selection of acupoints is standardized and utilized for every participant without syndrome differentiation. Although
dysfunction of the bladder is the main cause of BPS, acupoint selection base on subtype may optimize the effectiveness
of EA. Further studies with more meticulous methodological quality and a larger sample size are imperatively
warranted.
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Conclusion
This protocol describes a randomized controlled, assessor-blinded trial that aims to evaluate the efficacy and safety of EA
for treating BPS. The results will reveal whether EA can relieve the pain and emotional disorders in BPS patients. The
findings will provide an evidence base for clinical practice to identify a complementary modality for treating BPS and
investigate central mechanism of BPS.

Abbreviations
BPS, bladder pain syndrome; EA, electro-acupuncture; SA, Sham electro-acupuncture; VAS, Visual Analog Scale;
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