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Abstract

Background: Patients with persistent globus sensation, throat clearing, chronic cough, hoarseness, and other throat
symptoms account for a large proportion of patients in ears, nose, and throat clinics. Laryngopharyngeal reflux
disease (LPRD) is increasingly valued by otolaryngologists. Transcutaneous electrical acupoint stimulation (TEAS) is
possibly a new method for the treatment of LPRD. This trial aims to determine whether TEAS combined with
proton pump inhibitor (PPI) is better than PPI alone in the treatment of LPRD.

Methods: This prospective randomized controlled trial will be implemented in a tertiary hospital in China. Seventy
patients diagnosed with LPRD will be randomly assigned to the TEAS + PPI group (intervention group) or PPI group
(control group), at a ratio of 1:1. In addition to using PPI, the intervention group will receive TEAS at four groups of
acupoints, and each group will be treated for 15 min, once for 60 min, five times a week, for 12 weeks, 60 times.
The main outcome will be changes in the Reflux Symptom Index scores at 4, 12, and 24 weeks after treatment. The
secondary outcomes will include changes in the reflux finding score, Laryngopharyngeal Reflux-Health-related
Quality of Life score, and throat pain visual analog scale score.

Discussion: This trial will explore the feasibility of TEAS combined with PPI for the treatment of LPRD and provide
potential evidence for its effectiveness and safety. The results of this study will be published in a peer-reviewed journal.

Trial registration: Chinese Clinical Trial Registry ChiCTR2100046755. Registered on May 28, 2021.

Keywords: Transcutaneous electrical acupoint stimulation (TEAS), Laryngopharyngeal reflux disease (LPRD), Proton
pump inhibitors (PPIs), Treatment
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Background
According to the 2002 statement of the American Academy
of Otorhinolaryngology Head and Neck Surgery, laryngo-
pharyngeal reflux (LPR) refers to the backflow of stomach
contents into the laryngopharynx [1]. A recent review pro-
vided a more complete definition [2], which is defined as a
type of upper aerodigestive tract inflammation related to
the direct or indirect effects of gastroduodenal reflux, which
may cause morphological changes. This definition con-
siders that LPR stimulation caused by pepsin, bile salts, and
other gastroduodenal proteins not only involves the mucosa
of the laryngopharynx but also should include all mucosa
of the upper gastrointestinal and respiratory tracts. Laryn-
gopharyngeal reflux disease (LPRD) refers to a series of
symptoms and signs experienced in the throat, middle ear,
nasal cavity, trachea, and lung caused by LPR. There are
two possible pathophysiological mechanisms of LPR: throat
injury can be caused by direct contact and stimulation of
reflux contents [3]. The other is that gastroduodenal con-
tents can also stimulate the distal esophagus, stimulate che-
moreceptors, and cause reflex cough, obstruction, and
hypersecretion of the laryngopharyngeal mucosa [4–6]. The
accumulation of viscous mucus can cause throat discom-
fort, such as postnasal drip, globus sensation, throat clear-
ing, and coughing.
Xiao and Chen et al. reported that based on the Reflux

Symptom Index (RSI) assessment, the prevalence of LPRD
in China is approximately 10.15–18.8% [7, 8]. Similarly, two
experts estimate that 5% of Greeks and 30% of British
people experience LPR [9, 10]. Moreover, approximately half
of patients with laryngeal and voice disorders have reflux
factors [11]. Altman et al.’s study showed that between 1990
and 2001, the number of patients attending ears, nose, and
throat (ENT) clinics due to LPR increased by 500% [12].
A study in the USA found that the cost of treating

extraesophageal reflux symptoms in 281 patients was
more than five times the estimated cost of treating pa-
tients with traditional gastroesophageal reflux disease
(GORD) symptoms and that more than 50% of these
costs were attributable to the use of proton pump inhibi-
tors (PPIs). Therefore, LPR not only causes patient dis-
comfort but also places a heavy economic burden on the
US medical system [13].
PPI has become the first choice for the treatment of

LPRD, although there is no particularly solid data sup-
port. Two recent meta-analyses based on randomized
controlled trials have shown that PPI drugs have either
no significant benefit or only a slight advantage over pla-
cebo [14, 15]. PPI treatment of LPR can only reduce the
acidic components in the reflux but cannot completely
prevent it; moreover, other more destructive reflux com-
ponents, such as pepsin and bile acid, can survive even
without strong acids. Therefore, it is of great significance
to explore more effective treatments for LPRD.

Acupuncture is a common method of traditional Chin-
ese medicine treatment. Studies have shown that acu-
puncture is used for the treatment of LPRD and has
achieved good results. Transcutaneous electrical acu-
point stimulation (TEAS) is a noninvasive, safe, and
comfortable treatment that combines transcutaneous
electrical nerve stimulation and acupoint stimulation. It
is clinically used to replace electric and manual acupunc-
ture [16]. TEAS has been used for perioperative
anesthesia management and as part of postoperative re-
covery, which is useful for reducing intraoperative
anesthesia medication [17], postoperative pain [18], post-
operative nausea and vomiting [19], and postoperative
recovery [20], and may be a promising treatment option
for male infertility [21]. Currently, there has been no
study on TEAS combined with PPI in the treatment of
LPRD; thus, this trial has strong innovation and practical
significance. This trial aims to evaluate the effectiveness
and safety of this new treatment method for LPRD.

Methods/design
Study design
This prospective, randomized, parallel-designed clinical
trial will be conducted in a tertiary hospital in Anhui,
China. The trial protocol has been approved and
reviewed by the Clinical Medical Research Ethics Com-
mittee of the First Affiliated Hospital of Anhui Medical
University (PJ2021-04-20) and will be reported in ac-
cordance with the SPIRIT guidelines [22]. The corre-
sponding author will be responsible for scientific
supervision of the experiment. The study was registered
with the Chinese Clinical Trial Registration Center
(ChiCTR2100046755) on May 28, 2021.

Study population
The study population will include patients diagnosed
with LPRD in the Outpatient Department of Otorhino-
laryngology Head and Neck Surgery of the First Affili-
ated Hospital of Anhui Medical University, People’s
Republic of China. Two members of our research team
will be responsible for recruiting potential trial partici-
pants. Written informed consent will be obtained by the
clinical research coordinator at the outpatient depart-
ment before randomization.

Inclusion criteria
① Patients aged ≥ 18 years
② Patients with symptoms of globus sensation, con-

tinuous throat clearing, hoarseness, pronunciation fa-
tigue, throat pain, chronic cough, and dyspnea for more
than 6 weeks
③ Patients with RSI > 13 points and/or RFS > 7

points, with Dx-pH monitoring diagnosed as acid reflux
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④ Patients who agree to sign an informed consent
form and participate in clinical trials

Exclusion criteria
① Patients with pharyngeal discomfort caused by bac-

terial or viral pharyngitis
② Patient with erosive gastroesophageal reflux, laryn-

geal cancer, esophageal cancer, gastric cancer, and other
diseases revealed by upper gastrointestinal endoscopy or
laryngoscopy
③ Patients with a history of esophageal or stomach

surgery and neck radiotherapy
④ Patients with severe liver, kidney, and other organ

dysfunctions and are unable to tolerate medications or
allergic to medications
⑤ Patients receiving proton pump inhibitor therapy or

other research drugs in the previous month
⑥ Patients who are pregnant or breastfeeding
⑦ Patients with RSI scale score (excluding the ninth

item) < 10 points
⑧ Patients taking clopidogrel or warfarin
⑨ Patients contraindicated to undergo TEAS because

of the following: skin rash or local infection or implant-
ation of a pacemaker or defibrillator, electrode pads
causing skin allergies or itching, acute diseases, infec-
tious diseases, malignant tumors, cardiovascular and
cerebrovascular diseases, and other malignant diseases

Randomization and allocation concealment
We will randomize the patients according to the order
of the random number table generated by the Statistical
Package for the Social Sciences (SPSS) version 23.0 (IBM
Corporation, New York, USA). Seventy participants will
be divided into an intervention group and a control
group at a ratio of 1:1. The statistician in charge of
randomization will not participate in the evaluation,
treatment, and result analysis of this study to ensure that
the baseline RSI scores of each group are balanced.
Those who will not be involved in opening the envelope
in advance will put the random treatment allocation plan
in a set of sealed envelopes. Each envelope must be
numbered (to be able to identify all envelopes at the end
of the study), opaque (to prevent transparency and visi-
bility under strong light), and in other ways to prevent
cheating. When randomizing a participant, his/her name
and number on the next unopened envelope in front of
the second staff member will be first recorded. Both staff
members will sign the envelope, open it, and assign the
grouping scheme contained therein to the participants
and record this. Because it is difficult to design a placebo
control for TEAS, blinding will not be used during the
trial. Both the participants and outcome assessors will be
aware of the grouping scheme. Statisticians who are

blinded to group allocation will be responsible for ana-
lyzing the data.

Interventions
For patients diagnosed with LPRD, we will conduct diet
and lifestyle education, including quitting smoking and
alcohol, low-fat diet, fasting 3 h before going to bed, and
avoiding spicy fried, coffee, and carbonated drinks. The
control group will receive conventional PPI acid sup-
pression treatment, omeprazole 20 mg bid orally, and
the intervention group will be treated with TEAS for 12
weeks on this basis. Because LPRD requires long-term
treatment and takes into account the time barriers re-
quired for patients to frequently return to the hospital,
most of the treatments are performed at home by the
patients. Participants can easily identify whether the
electrotherapy device is turned on and whether it is per-
forming effective electrical stimulation. Thus, it is diffi-
cult to set blind methods in this experiment.

Transcutaneous electrical acupoint stimulation
A household intermediate frequency pulse electrother-
apy instrument (JF-ZP-YY01, Tianchang Jianfa Ziran
Medical Products Co. Ltd, Chuzhou, China) with a pulse
width of 280 us ± 10% will be used for TEAS in this
trial. It has two 1.2 kHz ± 10% output channels and dif-
ferent stimulation intensities. The stimulation intensity
can be adjusted according to each individual’s feeling.
The stimulation intensity should be gradually increased
to the maximum stimulation threshold without feeling
pain or discomfort. The intermediate-frequency pulse
electrotherapy instrument is easy to operate. The first
operation is performed in the outpatient treatment
room. Professional Chinese medicine physicians will
guide the patient and observe whether there are adverse
reactions during the first treatment. The participants will
be instructed to record the treatment diary and record
the operation time.
According to the previous literature, we will use the

following three acupoints for the treatment of LPRD
[23–25]: Tiantu (RN22), Renying (ST9), and Neiguan
(PC6) (Table 1 and Fig. 1).
Traditional Chinese medicine believes that LPRD is a

syndrome of deficiency of the essence and deficiency of
yin. It is often based on qi deficiency and yin deficiency,
with Qi stagnation, phlegm dampness, phlegm fire, cold,
and heat as the standard. Disorders of the spleen, stom-
ach, liver, and gallbladder are the main causes of this
disease. The main principles of treatment are to regulate
qi and relieve depression, resolve phlegm, reduce adver-
sity, nourish yin and clear fire, and invigorate the spleen
and stomach [26]. Wang et al. showed that acupuncture
at RN22 and PC6 acupoints combined with esomepra-
zole tablets and that mosapride tablets is more effective
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than Western medicine alone [23]. Zhang et al. reported
that acupuncture at the RN22 point combined with omep-
razole can achieve satisfactory results in the treatment of
reflux disease of the throat [24]. The therapeutic effect of
acupoint injection at RN22 combined with electroacu-
puncture at the ST9 acupoint is better than that of oral
drugs in the treatment of chronic pharyngitis [27].
The first group will consist of RN22 and ST9 acu-

points on one side, and the second group will consist of
RN22 and PC6 acupoints on one side. Each group will
be treated for 15 min; after one side will be completed,
the contralateral two groups will be treated. Therefore,
one treatment will be 60 min in total, once a day, five
times a week. The patient will be instructed not to in-
crease or decrease the number of treatments.
Every patient in the intervention group will receive the

instruction manual of the instrument and the detailed
treatment plan. The treatment will be mainly performed
at home and will be completed by the patient. The first
treatment will be performed in the outpatient depart-
ment of the Otolaryngology Department, guided and
demonstrated by professional Chinese medicine physi-
cians. In the initial treatment stage, the patient will be
instructed to take photos and provide feedback to ensure
that the patient chooses the correct acupoints. For pa-
tients with operational problems, we will arrange profes-
sionals to provide telephone and video guidance. In
addition, we will record a video of the treatment steps to
ensure that the patient understands the location of the
acupoints and the treatment steps.

Proton pump inhibitor
Both groups of patients will receive PPI treatment, one
pill at a time, twice a day, orally 30–60 min before meals.
PPI will be used as the control treatment method
because it has been the most conventional empirical
treatment for LPRD [1]. No evidence supports the su-
periority of one PPI over another for LPRD; therefore,
we will use the most commonly used omeprazole.
Omeprazole must be taken twice a day, because studies
have shown that no PPI can suppress acid (pH > 4 in
the stomach) for more than 16 h [28].

Outcomes
Primary outcome
The RSI is a widely used scale for diagnosing and evaluat-
ing LPRD. It is a well-established patient self-report ques-
tionnaire and is a tool with publicly available data. The
RSI scale contains 9 items, which are scored on a 6-point
Likert scale (0–5), with a score of 0–45. The higher the
score, the more severe the symptoms. RSI > 13 points will
be considered possible patients with LPR [29]. RSI re-
mains the “standard” in this field, although it has some
shortcomings and limitations [30]. Therefore, we will se-
lect it as the primary outcome to assess the severity of re-
flux. Participants will be evaluated for changes in scale
scores before the start of the experiment (after the in-
formed consent will be obtained) and at 4, 12, and 24
weeks of the experiment (Fig. 2). The last of the nine items
of the RSI is a complex GORD problem that includes
heartburn, chest pain, indigestion, and acid reflux. Patients

Table 1 Locations of acupoints in intervention group

Acupoints Locations

Tiantu (RN22) Located on the neck, the current midline, in the center of the suprasternal fossa, between the left and right sternocleidomastoid
muscles

Renying (ST9) In the neck, next to the laryngeal junction, the front edge of the sternocleidomastoid muscle, the common carotid artery

Neiguan (PC6) On the palm side of the forearm, two cuna above the transverse crease of the wrist, between the palmar longus tendon and
the flexor carpi radialis tendon

a1 cun (≈ 20 mm) is defined as the width of the interphalangeal joint of patient’s thumb

Fig. 1 Locations of acupoints. a Tiantu (RN22) and Renying (ST9) on the left. b Tiantu (RN22) and Neiguan (PC6) on the left
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with dyspepsia may reach 5 points on the ninth item,
which may be mistaken for patients with LPR. Referring
to the report of a clinical trial, we will require that after
the ninth item is removed, the score must be greater than
or equal to 10 to be included [31]. Significant improve-
ment will be defined statistically here, when the total score
values will decrease by more than 50%. In addition, the
valid rate will be defined as the proportion of patients
showing significant and effective improvements.

Secondary outcomes
The reflux finding score (RFS) is a widely used scale
[32]. According to the results of laryngoscopy, it assesses
whether there are signs of vocal cord edema, granuloma
in the larynx, posterior hyperplasia, mucosal hyperemia,
or erythema. The total RFS score ranges from 0 to 29.
Patients will be instructed to undergo laryngoscopy

before treatment and 4 and 12 weeks after treatment to
objectively assess the changes in reflux signs.

Laryngopharyngeal Reflux-Health-related Quality of Life
Laryngopharyngeal Reflux-Health-related Quality of Life
(LPR-HRQL) is a tool specially used to assess the quality
of life of patients with throat symptoms, which can ef-
fectively and reliably assess the quality of life of patients
with LPR [33, 34]. It has a total of 43 items divided into
four areas and an overall impact category. The higher
the score, the greater the impact of the disease on the
patient’s quality of life, and the scale is significantly sen-
sitive to changes [35].

Visual analog scale for throat pain
RSI lacks an evaluation of throat pain, but throat pain is
a common symptom in patients with LPR. Therefore, a

Fig. 2 Study design
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VAS will be added to indicate changes in the patients
before and after treatment. A score of 0 indicates no
throat pain, and a score of 10 indicates extreme throat
pain. Patients will be scored according to the severity of
their symptoms.

Dx-pH monitoring
The oropharyngeal pH test is an important test for the
objective diagnosis of LPR. Some researchers compared
the ability of oropharyngeal and esophageal pH monitor-
ing to predict the response of patients with suspected
LPR to PPI treatment, indicating that the oropharyngeal
probe has a higher positive predictive power than
esophageal measurement [36]. All patients will be re-
quired to undergo Dx-pH testing before enrollment to
determine whether they have acid, alkaline, or mixed re-
flux. Only patients with acid reflux will be included. Be-
cause PPI has a great effect on acidic and mixed reflux,
it can alkalize the gas and liquid of reflux and reduce the
activity of pepsin, but it has little effect on alkaline reflux
[37]. In previous studies, because of the time and

economic cost of pH testing, most patients are unwilling
to perform pH monitoring again after treatment. There-
fore, we will consider pH detection as a secondary
outcome.
All outcomes will be measured at the four time points

of the study. Dx-pH monitoring will be performed at
baseline and 12 weeks. LPR-HRQL score, throat pain
VAS score, and RFS will be assessed at baseline, 4, and
12 weeks. RSI will be evaluated at baseline, and 4, 12,
and 24 weeks. The time schedule for the inclusion of
participants, intervention, and evaluation is shown in
Fig. 3.

Adverse events
Adverse events (AEs) will be reported to the data moni-
toring ethics committee, and experts will classify AEs as
treatment-related or non-treatment-related based on
their potential association with TEAS or PPI within 24 h
after the occurrence. If a severe AE will occur, the par-
ticipant will be required to withdraw from the trial im-
mediately and seek medical help at the nearest general

Fig. 3 Schedule of enrolment, intervention, and assessment (SPIRIT) figure
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hospital. There will be no anticipated harm or compen-
sation for trial participation.

Quality assurance and quality control
To ensure the quality of the study, otolaryngology ex-
perts in Chinese medicine, Western medicine, and statis-
ticians will review and revise the study protocol prior to
the start of the experiment. Other standardized proce-
dures for research operations, including details such as
filling out questionnaires, recruiting participants, treat-
ment interventions, AE evaluation, and data manage-
ment, have also developed uniform standards. Any
deviations from the protocol will be fully documented
using a breach report form. We will update the protocol
in the clinical trial registry in the event of protocol mod-
ifications. The Project Management Group will meet
every 3 months to review the trial conduct. The Clinical
Medical Research Ethics Committee of the First Affili-
ated Hospital of Anhui Medical University will meet
every half year to review conduct throughout the trial
period. The clinical research assistant will periodically
review the data to ensure the authenticity, timeliness,
and data quality of the data collection. All data will be
collected in the form of paper + electronic question-
naires, finally transferred to an Excel spreadsheet, and
stored for at least 5 years after the trial results will be
published. Therefore, all data collected during the re-
search process will be kept strictly confidential and used
only by researchers. The patient’s private information,
including name and phone number, will be strictly pro-
tected and will never be allowed to be disclosed. If re-
viewers or readers have any questions about our
published data, they can contact the corresponding au-
thor to obtain the data. Researchers will make detailed
treatment plan descriptions, acupoint pictures, videos,
and TEAS treatment procedures and distribute them to
each participant. Researchers will ensure that the partici-
pants comply with the intervention plan. A specially
established communication team will guide participants
in their interventions and will be available to answer
their questions. All treatments will be free of charge to
participants, and for those who will discontinue or devi-
ate from the intervention protocols, we will keep the
data we have collected and record the reasons for quit-
ting. Participants will be registered with a phone number
and address for further contact if they miss the follow-
up time.

Statistical methods
Sample size
According to the previous literature on the use of PPI
therapy in the Chinese population [38], after 3months of
LPRD treatment, the RSI score was approximately 11.7
points, and the standard deviation was approximately 6.

We will estimate that the RSI score of the intervention
group will be 4.5 points higher than that of the control
group after treatment. Comparing two independent sam-
ples using a two-tailed t-test with an alpha value of 0.05%
and 80% power, a sample size of 29 patients will be ob-
tained. Considering a dropout rate of 10%, 33 patients will
be recruited for each group. In actual recruitment, we will
plan to recruit 35 participants for the intervention and
control groups. We will plan to recruit sufficient partici-
pants by posting posters in ENT clinics for 4months.

Statistical analyses
The measurement data that conform to the normal dis-
tribution will be represented by the mean ± standard de-
viation, and the measurement data that do not conform
to the normal distribution will be represented by M
(P25, P75). The analysis will be performed based on
intention-to-treat and will be performed using SPSS ver-
sion 23.0. A bilateral P value of less than 0.05 will be
considered significant. Continuous variables will be com-
pared using the t-test or Mann–Whitney U test. The
chi-squared test or Fisher’s exact test will be used to
compare the qualitative data.

Discussion
This study protocol introduces the design of a random-
ized controlled trial to clarify the effectiveness and safety
of TEAS combined with PPI in the treatment of LPRD.
To the best of our knowledge, there are no studies using
TEAS to treat LPRD. Thus, this trial is significantly
innovative.
In recent decades, the standard treatment for LPR in-

cludes taking PPIs before breakfast and dinner. However,
compared with placebo, the effectiveness of PPI treat-
ment is weak [14]. Moreover, long-term use of PPIs may
cause osteoporosis and endocrine and kidney dysfunc-
tions [37]. Therefore, the use of PPI alone is not effective
in the treatment of LPRD, and it is necessary to explore
the treatment of TEAS combined with PPIs.
Compared with traditional acupuncture and needle-

based electrical stimulation, TEAS has a comparative ad-
vantage due to its noninvasive characteristics and the pos-
sibility of continuous and multiple stimulations. LPRD has
brought a huge economic burden and has attracted in-
creasing attention. The use of an electrotherapy instru-
ment for home treatment of TEAS is feasible, innovative,
and sustainable, with good patient compliance.
One limitation of this study is the failure to set the

blinding methods. Second, despite quality assurance and
quality control, considering that patients’ TEAS treat-
ment is mainly performed at home, it is difficult to en-
sure that the participants’ treatment methods are
completely correct. This study will validate the efficacy
and safety of TEAS combined with PPI in the
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management of LPRD and offers a new and promising
therapeutic modality for treating patients with LPRD.
Our results will be published in peer review journals in
the form of articles.

Trial status
Protocol: version 2.0, July 10, 2021. The first patient was
recruited on June 1, 2021, and the last patient is ex-
pected to be recruited on October 1, 2021. This protocol
was submitted prior to the recruitment of the 70
patients.
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