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Background: Chemotherapy-induced diarrhea (CID) is one of the side effects of chemotherapy. Diarrhea 
not only affects the overall treatment effectiveness but also reduces patients’ quality of life. Severe diarrhea 
can lead to electrolyte imbalance and even be life-threatening. Although acupuncture has been widely used 
in clinical practice and its effectiveness for managing functional diarrhea has been recognized, there is no 
sound evidence of its efficacy in managing CID. Therefore, the aim of the proposed randomized controlled 
trial is to examine the effectiveness and potential risks of using acupuncture for the management of CID and 
to describe its protocol herein.
Methods: This trial will be conducted in a double-blinded manner and comprise two arms that will be 
investigated across multiple centers in parallel. The study cohort will comprise 168 outpatients who have 
CID from six Chinese hospitals. The patients will be randomly and equally divided between an intervention 
group (electroacupuncture) and a control group (micro-electroacupuncture). In the former, acupuncture 
will be performed with the conventional method to induce the de qi sensation, and in the latter group, 
acupuncture will be performed with a sham procedure that does not involve the insertion of needles. 
The acupoints ST25, SP14, SP6, and ST37 will be applied in the two methods. These procedures will be 
performed three times a week for four consecutive weeks. The number of days on which CID occurred, 
the incidence of CID, and fecal characteristics are considered as the primary outcomes, and the Functional 
Assessment of Chronic Illness Therapy for Patients with Diarrhea subscale score and the World Health 
Organization Quality of Life assessment are considered as secondary outcomes. The patients will be closely 
observed for complications and fluctuations in vital signs. 
Discussion: If the findings from the trial demonstrate the effectiveness and safety of using acupuncture 
to treat CID, they could serve as evidence for the clinical application of acupuncture as a complementary 
treatment for cancer patients during chemotherapy.
Trial registration: Chinese Clinical Trial Registry, ChiCTR2000035715, registered on August 16, 2020. 

Keywords: Chemotherapy-induced diarrhea (CID); cancer; acupuncture; randomized controlled trial

Submitted Dec 08, 2020. Accepted for publication Mar 26, 2021.

doi: 10.21037/tcr-20-3400

View this article at: http://dx.doi.org/10.21037/tcr-20-3400

2524

https://crossmark.crossref.org/dialog/?doi=10.21037/tcr-20-3400


2517Translational Cancer Research, Vol 10, No 5 May 2021

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2021;10(5):2516-2524 | http://dx.doi.org/10.21037/tcr-20-3400

Introduction

The incidence and death due to cancer have not been 
fundamentally reversed (1). Chemotherapy is a major 
cancer treatment (2), and chemotherapy-induced diarrhea 
(CID) is a common adverse reaction in cancer patients, 
with an incidence of 50–80% (3). CID not only adversely 
affects the health and quality of life of patients (4) but also 
leads to dehydration and electrolyte imbalance, decreases 
blood volume, increases the probability of infection, 
and even endangers life. Furthermore, it could lead to 
the interruption of chemotherapy and limit the smooth 
implementation of the chemotherapy regimen, thereby 
reducing treatment effectiveness (5). The incidence of 
grade 3 or 4 diarrhea in patients using fluoropyrimidines 
and irinotecan was 5–44% (6,7). Although the pathogenesis 
of CID is not completely clear, the possible causes include 
drug-induced damage to intestinal epithelium (8), intestinal 
infection (9), intestinal inflammation (10), and use of 
antibiotics (11-13).

The routine treatment of CID includes opioids, 
antidiarrheal drugs, and mucosal protective agents, such 
as loperamide or octreotide (14); however, the therapeutic 
effect is sometimes unsatisfactory. For example, loperamide 
does not effectively relieve abdominal colic and occasionally 
causes side effects such as loss of appetite, dysphagia, 
fatigue, chest pain, and gastrointestinal bleeding (15). 
Further, long-acting octreotide acetate is not effective in 
preventing or relieving diarrhea in cancer patients receiving 
chemotherapy (16). In short, an effective and safe clinical 
treatment for CID is lacking.

Studies have found that acupuncture can alleviate the 
symptoms of diarrhea by stimulating the expression of 
endogenous opioid peptides (17) and regulating intestinal 
nerve function (18,19). Therefore, acupuncture can improve 
the symptoms of CID. It is important to use appropriate 
sham acupuncture and blind methods to conduct high-
quality randomized controlled trials (RCTs) of acupuncture 
and moxibustion for the treatment of CID. To this end, the 
present trial was proposed to examine the effectiveness and 
potential risks of using acupuncture for the management 
of CID. The findings from such a trial could shed light on 
the applicability of acupuncture as a therapeutic method  
for CID.

We present the following article in accordance with 
the SPIRIT reporting checklist (available at http://dx.doi.
org/10.21037/tcr-20-3400).

Methods

Objective

This is a research protocol of a randomized controlled 
clinical trial about Electroacupuncture to relieve CID, in 
this study, the efficacy and safety of electroacupuncture in 
relieving CID will be evaluated.

Trial design and setting

This is a multicenter, assessor-blinded RCT that was 
designed in accordance with the guidelines of the 
Consolidated Standards of Reporting Trials Statement. 
This trial is expected to take place over 8 weeks: a 4-week 
acupuncture treatment and a 4-week follow-up phase. Based 
on the criteria for inclusion in the trial, 168 patients will 
be recruited from six hospitals and will be randomly and 
equally divided into an electroacupuncture group (n=84) 
and a micro-electroacupuncture or control treatment group 
(n=84). A diagram depicting the protocol for the study is 
presented in Figure 1. Further, Table 1 shows the time points 
for treatment sessions and recording of data.

Recruitment

The trial will be performed by recruiting outpatients 
at in the following six hospitals: Affiliated Hospital of 
Nanjing University of Chinese Medicine, Nanjing Red 
Cross Hospital, People’s Hospital of Guangxi Zhuang 
Autonomous Region, Affiliated Hospital of Nantong 
University, Affiliated Hospital of Jiangnan University, and 
Nanjing Xiaohang Hospital. Information about the trial 
will be placed on the bulletin board of all the participating 
hospitals and universities, as well as public advertisement 
boards in the area. Further, online advertisements will also 
be placed on relevant sites. 

Inclusion criteria

(I) Patients with a malignant tumor confirmed by pathology 
or cytology; (II) patients scheduled to receive or receiving 
platinum-based drug, paclitaxel, and vincristine treatment 
as planned, and having diarrhea after chemotherapy; (III) 
patients aged 18 to 75 years; (IV) patients with an expected 
survival period of ≥6 months and Eastern Cooperative 
Oncology Group (ECOG) Performance Status of ≤3; (V) 
patients without serious heart, liver, lung, or kidney disease; 
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Participant recruitment

Inclusion criteria

Randomization 

 1:1

Exclusion criteria

Control group 

(n=84)

Intervention group 

(n=84)

Pre-treatment assessment

4 weeks of intervention

Assessment

Post-treatment assessment

Follow-up for 4 weeks

Assessment at follow-up

Statistics analysis

Figure 1 Participant flowchart showing the randomization of participants. Patients will receive 12 sessions of electroacupuncture treatment 
or sham electroacupuncture treatment lasting 30 minutes for 4 weeks, 3 times a week.
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(VI) patients who voluntarily provided their informed 
consent in a written format and those who stated that they 
would abide by the instructions.

Exclusion criteria

(I) Upper respiratory tract infection and other symptoms of 
infection at the time of consultation; (II) use of antibiotics 
and other drugs that may cause diarrhea; (III) pregnant, 
breastfeeding, or planning to become pregnant during 
the trial period; (IV) electrocardiography abnormalities of 
clinical significance; (V) requirement of a pacemaker; (VI) 
gastrointestinal tumors that may affect bowel function as 
judged by a specialist; (VII) functional bowel disease or 
intestinal infectious disease; (VIII) colostomy; (IX) use of 
opioid analgesics; (X) severe intestinal obstruction and 
incomplete intestinal obstruction; (XI) severe coagulopathy 
and bleeding tendency; (XII) l ikelihood of severe 
gastrointestinal perforation; (XIII) mental illness; (XIV) 
receipt of last chemotherapy less than 4 weeks before study 
enrolment; (XV) lactose intolerance; (XVI) celiac disease; 
(XVII) type 1 diabetes or uncontrolled type 2 diabetes.

Patient withdrawal criteria

The patient withdrawal criteria are as follows: (I) 
occurrence of adverse reactions judged as warranting 
treatment discontinuation by the doctor; (II) progression of 

the primary disease; (III) treatment of the primary disease 
requiring the use of other drugs that may cause diarrhea; (IV) 
other critical illnesses during the study period warranting 
treatment discontinuation; (V) loss to follow-up.

Randomized grouping of participants

An independent administrator (independent graduate 
student) will design a randomization table for the 
participating hospitals with the help of the block 
randomization method and the SAS software (version 9.3; 
SAS Institute Inc., Cary, NC). The hospitals will receive 
sequentially numbered envelopes (which are opaque) 
containing random numbers that will be stored within 
a safe, double-locked storage unit or cabinet. When 
participants who meet the study criteria provide their 
informed consent, an envelope assigned to that individual 
will be handed to the physician. The envelops will be 
handed out in sequential order. Based on the number in the 
envelope, the participant will be allocated to either group.

Blinding

Based on the add-on design, participants and their treating 
physicians cannot be blinded, but the physician will not 
examine the primary and secondary outcomes. Instead, 
the assessor (an independent graduate student) will be 
blinded and will be required to not discuss the treatment 

Table 1 Timing of treatment visits and data collection

Phase Baseline
Treatment phase

Follow-up phase (Week 8)
Week 0 Week 4

Sign informed consent ×

Medical history ×

Randomization ×

Intervention × ×

Outcomes

Days of CID × × ×

The incidence of CID × × ×

Fecal traits × × ×

FACIT-D diarrhea × × ×

subscale × × ×

WHOQOL × × ×

Table 1 shows the time for treatment sessions and recording of data. “×” means information that must be collected and completed.
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to maintain blinding. Additionally, the statistician 
(independent graduate student) and person collecting the 
data (an independent graduate student) will also be blinded. 
Unblinding can be performed at the end of the experiment 
for statistical analysis or when Serious adverse event (SAE) 
occurs during the research process. The unblinding will be 
carried out under the supervision of the researcher, doctor, 
and statistician (full-time graduate student). Subjects who 
are unblinded will no longer undergo clinical trials, and 
their data will not be included in the analysis.

Intervention

Disposable acupuncture needles (0.3 mm × 50 mm and  
0.30 mm × 75 mm in size), pragmatic placebo needles 
(0 .30  mm × 25  mm),  and the  SDZ-V device  for 
electroacupuncture were obtained from Hua Tuo (Suzhou 
Medical Supplies Factory Co., Ltd., Suzhou, China). 
The participants will undergo their respective treatments 
separately in order to deter communication between them.

The intervention group
Participants in this group will receive real acupuncture 
treatment. Following disinfection of the skin area for 
treatment, sterile adhesive pads will be kept on the selected 
acupoints, that is, ST25, SP14, SP6, and ST37 (acupoint 
prescription based on consensus of acupuncture experts), 
on both sides, and the needles will be inserted via the pads 
approximately 15–50 mm into the skin. Following this 
step, the needles will be subjected to small and similar 
levels of twirling, lifting, and thrusting in order to induce 
de qi (which is defined as a combination of sensations that 

include soreness, numbness, distention, and heaviness, 
and is an important factor associated with the effectiveness 
of acupuncture) (20). For treatment delivery, a pair of 
electrodes will be attached across the needle handles at 
the four acupoints on both sides. A continuous stimulus 
will be delivered at a frequency of 10 Hz and a current of  
0.5–2 mA: the stimulus is considered to be delivered if the 
skin in the area around the acupoints exhibit mild shivering 
that is not accompanied by pain. The participants will 
undergo 12 sessions in total over 4 consecutive weeks: three 
sessions will be conducted per week, each treatment lasts 
30 minutes, with an optimal interval of 1 day between each 
session.

The control group
In the control group, a sham electroacupuncture procedure 
will be conducted with the pragmatic placebo needles. 
For the sham procedure, sham acupoints corresponding 
to the four treatment acupoints will be marked: the ST25 
and SP14 sham points are 1 cun (≈20 mm) lateral to ST25 
and SP14, and the sham SP6 and sham ST37 points are 
1 cun (≈20 mm) vertical to SP6 and ST37 (Figure 2). The 
sham procedure will be conducted without insertion of the 
needle into the skin, all other treatment settings remain the 
same. Neither electrical stimulation nor hand manipulation 
induce De Qi (Figure 3).

Outcome measures 

The primary outcomes will be examined at the baseline, in 
the fourth week after initiation of treatment, and in the eighth 
week of follow-up. All questionnaires will be in Chinese.

Figure 2 Location of acupoints for the electroacupuncture groups and sham electroacupuncture groups.



2521Translational Cancer Research, Vol 10, No 5 May 2021

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2021;10(5):2516-2524 | http://dx.doi.org/10.21037/tcr-20-3400

Primary outcomes
Days of CID 
Participants will be required to maintain a “defecation 
diary”, and CID will be defined by number of stools >1 
stools per day or more than the baseline level, as recorded 
in the “defecation diary” [Common Terminology Criteria 
for Adverse Events (CTCAE) Version 5.0]. The baseline 
level will be the average number of stools the subject recalls 
in the past 3 days (21).
The incidence of CID
This will be calculated by dividing the total number of 
occurrences of CID by the number of days that CID 
occurred.
Fecal characteristics
Participants will select the corresponding score according to 
the Bristol stool form scale, patient divides the total Bristol 
score of each stool in a day by the number of stools to get 
the average Bristol score of the day.

Secondary outcomes
Secondary outcomes are based on the FACIT-D diarrhea 
subscale and the WHOQOL, and will be assessed during 
the 8-week trial at the baseline, in the fourth week after 
initiation of treatment, and in the eighth week of follow-up. 
The questionnaires are in Chinese.

Sample size

The number of participants required to obtain statistical 
results of sufficient power will be determined via a sample 
size calculation method. For calculating this, the primary 
outcome is alteration in the duration of CID. In our 
previous pilot study, the change in the number of days of 
CID in the intervention group was shown to be 4.5±2.5 
(n=11) and that in the control group was 5.5±1.5 (n=11). 

This is calculated based on a 2-tailed test, an allocation 
ratio of 1:1, a superiority trial, a power of 80% (1-β), 
and a significance level of 2.5% (α). Further, under the 
assumption of a 20% dropout rate, the required sample size 
was calculated as 84 patients in each group or 168 patients 
in total.

Safety assessment

The participants are required to report any complications, 
adverse events, or related events associated with acupuncture 
treatment, and all the information will be recorded in detail 
in the Case Report Form. Potential adverse events include 
unfavorable or unexpected signs, symptoms, or diseases that 
may manifest over the course of the RCT. If an AE occurs 
due to participation in this study, the loss to the subject will 
be borne by the project team.

Statistical analysis

In order to reduce deviation, data will be assessed based on 
the intention-to-treat (ITT) principle. Measurement data 
will be analyzed with the t-test; ranked data, with the rank-
sum test; and categorical data, with the chi-squared test. 
The SPSS software (version 22.0; SPSS Inc., Chicago, IL, 
USA) will be used for all the analyses. The double-entry 
method will be used for data entry. Each branch center 
promptly submits material on paper to the project office, 
and the offline material and databases are maintained by the 
scientific research secretary.

The research team leader unit will establish a supervisory 
committee to regularly check the original data and system 
entry, and the experimental data will be accurately and 
diligently entered into the clinical trial public management 
platform ResMan.

Figure 3 Schematic diagram of electroacupuncture and sham electroacupuncture device.
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Trial registration

An application has been sent to the Chinese Clinical Trial 
Registry for the registration of this trial in order to ensure 
its transparency, high quality, and credibility.

Patient and public involvement

Six patient advisers from the six hospitals were included as 
co-applicants in the core study group, and they are expected 
to be present for all the teleconferences and meetings that 
are convened as part of this project. Additionally, a Public 
Involvement Panel comprising six to eight members with 
experience in acupuncture and tumor treatment will be 
set up at the Nanjing University of Chinese Medicine. 
The co-chair members of this panel will comprise the co-
applicants. The role of the panel is to assist the core study 
group in various tasks, such as reviewing the information 
sheets and documents provided by the participants. 
The study protocol proposes four face-to-face meetings 
between all researchers and panel members and frequent 
updates and communication in the intervals between these 
meetings. The panel members will also be represented in 
the research advisory group as well as the Trial Steering  
Committee (TSC).

Informed consent process

The researcher will explain the entire contents of the 
informed consent form to potential participants. They will 
be given sufficient time and opportunity to ask about the 
details of the trial so that they can independently make 
an informed decision about participating in the research. 
The participants are required to write their name and date 
on the form, and in case of those who need an agent, the 
relationship with the agent must be clearly stated.

Ethical statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 
was approved by China Ethics Committee of Registering 
Clinical Trials (No. ChiECRCT20200160) and informed 
consent was taken from all the patients.

This study follows the principle of randomization, 
control, and double-blind. Through multiple centers, 
subjects were randomly divided into electroacupuncture 
group and control group at 1:1 to evaluate the effectiveness 

and safety of electroacupuncture in alleviating CID.

Discussion

The mechanisms underlying CID are yet to be completely 
elucidated, even though there is histopathological evidence 
that multiple pathways are involved in an imbalance in the 
absorptive and secretory processes of the small bowel (22). 
Diarrhea may be severe and, in some cases, associated with 
life-threatening dehydration and electrolyte abnormalities, 
but assessment and treatment of this condition are not 
currently standardized. 

In China, acupuncture is a traditional treatment that has 
been in use for more than two millennia (23). The application 
of acupuncture has recently witnessed a revival in cancer-
related clinical research, where acupuncture is mainly used 
for cancer-related pain (24,25), insomnia (26), psychological 
symptoms (27), fatigue (28), hot flashes (29), chemotherapy-
induced peripheral neuropathy (30), breast cancer-related 
lymphedema (31), dyspnea in lung cancer (32), radiation-
induced xerostomia (33) and other symptoms related to 
cancer. With regard to bowel function, acupuncture has 
shown potential in terms of ameliorating postoperative  
ileus (34) and gastroparesis syndrome in patients who 
undergo abdominal surgery (35). However, research on 
cancer-related diarrhea and constipation, both of which 
have been proven to be indications of acupuncture, are 
limited (36).

To ensure the quality of this RCT, the treating physicians 
will first undergo strict training on the appropriate 
technique for the sham procedure via several sessions 
conducted before the start of the study. Patients will be 
contacted on the phone to determine the appropriate 
treatment times in order to increase the attendance 
rate, and follow-up interviews will also be conducted 
by the researchers over the phone to collect and record 
information about treatment outcomes.

We have tried to standardize each step of the trial 
protocol, including selection of the acupoints, the 
acupuncture technique and steps, the needles and 
electroacupuncture apparatus, and the clinical experience of 
the physicians. We hope to relieve the symptoms of diarrhea 
after chemotherapy through electroacupuncture and reduce 
the incidence of frontal diarrhea in patients, improve 
patient’s quality of life. Although there are some challenges 
in the process, we believe that this clinical trial will provide 
convincing evidence to support the use of acupuncture for 
the treatment of CID.

https://www.sciencedirect.com/topics/medicine-and-dentistry/stomach-paresis
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Trial status

Participants are being recruited for the trail since July 15, 
2020, and the process will potentially be completed at the 
end of the year 2022.
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