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Abstract 

Introduction Allergic rhinitis is a global health problem that can potentially be managed through acupressure. Our 
clinical observations have identified Allergic Rhinitis Acupressure Therapeutic (ARAT) as a novel acupressure treatment 
acting on specific acupoints, which may enhance the effectiveness of acupressure. Therefore, we propose a three‑
arm randomized controlled trial will be conducted to investigate the efficacy and safety of ARAT for perennial allergic 
rhinitis (PAR).

Methods/design In this trial, eligible 111 participants diagnosed with PAR will be randomly assigned to one of three 
groups: the ARAT group, the non‑specific acupoints group, or the blank control group. The primary outcome will 
be the change in the total nasal symptom score, and the secondary outcomes will include: 1) changes in the scores 
of the standard version of Rhinoconjunctivitis Quality of Life Questionnaire (RQLQs); 2) acoustic rhinometry and ante‑
rior rhinomanometry; 3) changes in the scores of relief medication usage; 4) incidence of adverse events. Additionally, 
we will measure and compare the changes in cytokine levels (IL‑5, IL‑13, IFN‑γ, and TSLP) in nasal secretions.

The RQLQs and primary outcomes will be assessed at the beginning, middle, and end stages of the treatment period, 
with monthly follow‑ups conducted over a total of three months. The secondary outcomes and biomarkers in nasal 
secretions will be measured at the beginning and end of the treatment period. Any adverse events or need for rescue 
medication will be carefully noted and recorded.

Discussion This study may produce a new acupressure treatment prescription that is easy to learn, more targeted, 
and adaptable. This trial represents the first clinical investigation comparing ARAT treatment for PAR with the non‑
specific acupoints group and blank control group. Our data is expected to provide evidence demonstrating the safety 
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Background
Allergic rhinitis (AR) is a prevalent global health issue 
associated with a rising prevalence, imposing a substan-
tial medical and economic burden. It is attributed to the 
immunoglobulin E (IgE)-mediated immune response of 
the nasal mucosa and involves various immune cells such 
as type 2 innate lymphocytes (ILC2s), T helper 2 (Th2) 
cells, follicular helper T cells, B cells, dendritic cells, and 
epithelial cells in its pathogenesis [1, 2]. AR is character-
ized by symptoms including sneezing, itching, running 
nose, and nasal obstruction [3], which can be classified 
as perennial or seasonal based on their correlation with 
specific pollen or mold spore exposures [3]. The preva-
lence of AR varies among different geographic regions, 
affecting 10%–40% of adults worldwide [4, 5]. Notably, 
the prevalence of AR has shown a progressive increase 
from 19% in 1990 to 32% in 2017 among Danish individu-
als aged 18-69 years [6], and in China, the standardized 
prevalence of adult AR has increased by 6.5% from 2005 
to 2011 [7]. Epidemiological studies have revealed that 
approximately 16% of Americans are affected by AR [8].

While AR is not life-threatening, poorly controlled 
AR can lead to compounded effects and various comor-
bidities such as asthma, allergic conjunctivitis, chronic 
rhinosinusitis, and upper airway cough syndrome [3, 
9]. Current therapeutic methods for AR management 
include patient education, allergen avoidance, pharma-
cotherapy, allergen-specific immunotherapy [1, 8], and 
surgical treatment [3, 4]. Although these approaches can 
effectively control most AR symptoms, they often present 
limitations such as incomplete relief, slow onset, less than 
24-hour relief, and reduced efficacy with sustained use 
[10]. Additionally, poor adherence to pharmacotherapy is 
observed in a significant number of patients [1]. Approxi-
mately 20% of patients experience inadequate control of 
AR symptoms and continue to suffer from disruptive or 
troublesome symptoms [11–13]. Consequently, patients 
are increasingly drawn to complementary and alternative 
medicine as a potential solution [14]. utilizing these ther-
apies to improve the management of perennial allergic 
rhinitis (PAR). In addition to adhering to standardized 
treatment guidelines for AR, we believe that the devel-
opment of a complementary and alternative treatment 
approach that is easy-to-learn, self-implement, and effec-
tiveness for patients is essential. Therefore, the efficacy 
and safety of acupressure will be evaluated in this trial.

Acupressure, also known as acupoint massage therapy, 
involves applying pressure to specific points on the body 
using fingertips. It is a well-established complementary 
and alternative therapy with a long history of use in use in 
treating various diseases in China. As a subtype and non-
invasive alternative to acupuncture, which has been dem-
onstrated to be effective and safe for PAR [8], acupressure 
is easy to administer and has been widely used for clinical 
treatment in mainland China, Taiwan, Hong Kong, South 
Korea, Germany, and Australia [15–19]. Two meta-anal-
yses [16, 17] have indicated that acupressure for AR is 
both safe and effective. Previous studies have shown that 
acupressure is effective, safe, and well-tolerated in alle-
viating AR symptoms [18, 19]. Our research team has 
identified a specific combination of acupoints for AR, 
which is simple to apply and easy to learn. This treatment 
approach has been named Allergic Rhinitis Acupressure 
Therapeutic (ARAT) to facilitate recognition and recall.

Given the considerable therapeutic potential of acu-
pressure as a daily treatment practice and with the aim 
of improving PAR management in daily life, we hypoth-
esize that self-administered ARAT will provide a thera-
peutic, safe, and cost-effective option for patients with 
PAR. However, robust scientific evidence is needed to 
guide the clinical application of acupressure. Therefore, 
this trial seeks to investigate the efficacy and safety of 
ARAT in alleviating PAR symptoms, improving quality 
of life in adults with PAR, and exploring the feasibility 
of telehealth for PAR management. Two control groups, 
the non-specific acupoints group and the blank control 
group, will be included for comparison purposes.

Methods
Design
This study has been designed as a prospective, three-
arm, randomized, controlled trial (RCT) and will be 
conducted at the Second Clinical College of Guangzhou 
University of Chinese Medicine (SCCGZUCM), also 
known as Guangdong Provincial Hospital of Chinese 
Medicine, in Guangzhou, China. The planned start date 
for this clinical trial is July 2023, and it is estimated to end 
by April 2024. The flowchart of the trial is provided in 
Fig. 1 and Table 1. The trial will consist of a 2-week run-
in period, a 4-week intervention period, and a 12-week 
follow-up period. The study protocol has been devel-
oped in accordance with the Standard Protocol Items: 

and efficacy of ARAT for PAR patients, while also exploring the functional mechanism underlying ARAT treatment, 
moreover, the results offer valuable insights for healthcare professionals in managing PAR symptoms.

Trial registration Chinese Clinical Trial Registry, ChiCTR2300072292. Registered on June 08, 2023.

Keywords Allergic rhinitis, Acupressure, Specific acupoints, Self‑administered, Randomized controlled trial



Page 3 of 13Li et al. BMC Complementary Medicine and Therapies          (2023) 23:304  

Recommendations for Interventional Trials (SPIRIT) 
guidelines (Additional File 1) [20]. To ensure accurate 
interpretation and easy replication, the acupressure pro-
tocol will adhere to the Revised Standards for Report-
ing Interventions in Clinical Trials of Acupuncture 
(STRICTA), which is a formal extension of the Consoli-
dated Standards of Reporting Trials (CONSORT) State-
ment [21]. Additionally, the intervention will be reported 
following the guide and model for Intervention Descrip-
tion and Replication (TIDieR) [22].

Participants
Patient candidates were recruited through local media 
and doctor referrals. Interested candidates underwent 
a phone interview with our research assistants. Prior 
to their first visit, the study information and consent 

forms were sent to the participants for them to review. 
They were informed that nasal secretion samples would 
be collected. Screening evaluations were conducted and 
recorded during the first visit to ensure the eligibility of 
each participant who was willing and met the trial’s crite-
ria. Subsequently, the research assistants obtained signed 
consent forms.

Eligibility
Inclusion criteria
Participants must have a diagnosis of PAR according to 
the diagnostic criteria [3, 8, 9]; Participants must be aged 
between 18 and to 65; There are no gender restrictions; 
Participants must have the ability to communicate orally; 
Participants must be capable of completing the case 
report forms (CRF) independently or with the assistance 

Fig. 1 Flow chart of the clinical trial procedures. ARAT, Allergic Rhinitis Acupressure Therapeutic; TNSS, total nasal symptom score; RQLQs 
‑ Rhinoconjunctivitis Quality of Life Questionnaire score; AcRh, AcRhacoustic rhinometry; AnRh, AnRhanterior rhinomanometry
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Table 1 Schedule of trial enrolment, intervention, assessment and follow‑up

ARAT  Allergic Rhinitis Acupressure Therapeutic, TNSS Total nasal symptom score, RQLQs Rhinoconjunctivitis Quality of Life Questionnaire score
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of the investigator when necessary; Participants must 
volunteer to participate in the trial and provide informed 
consent.

Exclusion criteria
Participants with acute rhinitis, vasomotor rhinitis, and 
other non-allergic chronic rhinitis; Participants with 
localized skin lesions, such as burns, eczema, ulcers, or 
chilblains; Participants who are pre pregnant or menstru-
ating (after menstruation, treatment can be initiated, and 
the date should be noted); Participants with dyssomnia 
or behavioral disorders that would hinder unable their 
cooperation with the study; Participants who are prone 
to being lost to follow-up; Participants using systemic or 
local hormones for asthma or other diseases.

Elimination criteria
Participants who have been enrolled in the study but 
cannot receive the assigned treatment at any stage due 
to various reasons; Participants who experience severe 
adverse events requiring their withdrawal from the study; 
Participants who do not fully participate in treatment or 
follow-up; Participants who do not meet the inclusion 
criteria but have been accidentally included; Participant 
who fail to comply with the treatment or provide impor-
tant information for evaluation.

Sample size
The primary outcome measure is Total Nasal Symptom 
Score (TNSS). As there are no existing studies on ARAT, 
a new type of acupressure, the sample size calculation 
was based on a pilot study of ARAT for PAR that uti-
lized the same outcome measure (Table  2). Using these 
results and considering the study’s objectives, the sample 
sizes for the ARAT group and the non-specific acupoints 
group were separately calculated for comparison with the 
blank control group. The calculations were performed 
with α=0.05 and β=0.1, and the maximum sample size 
for each group was determined to be 33 cases using 
PASS11.0 (NCSS, LLC. Kaysville, UT, USA) software. 
Accounting for a potential 10% dropout rate, a total sam-
ple size of 111 participants will be recruited for this trial, 
with 37 participants allocated to each group.

Randomization and blinding
Randomization
The randomization sequence will be generated by the 
Key Unit of Methodology in Clinical Research at SCCG-
ZUCM. The random numbers will be generated using 
the SAS statistical analysis system PROCPLAN pro-
cess statement, with the numbers generated based on 
given seeds. The randomization process will be managed 
through computer network management, and a dedicated 

manager who is not involved in the study will control 
the distribution scheme. The eligible participants will be 
assigned random numbers in the order of their entry into 
the study, and the researchers will allocate them to the 
treatment group or control groups accordingly.

After collecting written informed consent, the 111 par-
ticipants will be randomly divided into three groups, with 
37 participants in each group.

Blinding
Considering the significant contrast in content between 
the treatment and control groups and the lack of an 
impact on the therapy’s final effects, blinding procedures 
will not be applied in this trial. Therefore, both the inves-
tigators and the participants will be aware of the type of 
intervention during the clinical trials.

Intervention
Health education
All eligible participants in the three groups will receive a 
comprehensive health education program on the intro-
duction and management of PAR, conducted by research 

Table 2 Pilot study of ARAT for perennial allergic rhinitis

* Compared with Pre-intervention P<0.05. #Compared to the ARAT group P<0.05

ARAT  Allergic Rhinitis Acupressure Therapeutic, TNSS Total nasal symptom score

the ARAT group the non-specific 
acupoints group

the blank 
control 
group

TNSS
 Pre-interven-
tion

9.7±2.2 9.5±2.0 10.1±1.7

 Post-interven-
tion

5.1±1.7* 7.1±1.9*# 7.3±1.6*#

Running nose
 Pre-interven-
tion

2.5±0.5 2.4±0.7 2.6±0.5

 Post-interven-
tion

1.4±0.5* 1.7±0.5* 1.9±0.6*

Itching
 Pre-interven-
tion

2.6±0.7 2.5±0.8 2.6±0.7

 Post-interven-
tion

1.5±0.8* 1.9±1.1* 1.8±0.4*

Nasal obstruction
 Pre-interven-
tion

2.2±0.9 2.3±1.1 2.5±1.1

 Post-interven-
tion

0.8±1.0* 1.7±1.1*# 1.7±0.9*#

Sneezing
 Pre-interven-
tion

2.4±0.8 2.3±1.1 2.4±0.7

 Post-interven-
tion

1.4±0.7* 1.8±0.9* 1.8±0.4*
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nurses. The program will be delivered through a video 
that will be accessible to participants via an app for con-
venient review.

Drugs
Participants in all three groups will be administered the 
same medication, which is mometasone furoate nasal 
spray (50μg once daily, Zhejiang Xianju Pharmaceuti-
cal Co., Ltd., Batch number: H20113481), as the routine 
treatment during the intervention period. Addition-
ally, for symptom control throughout the study, par-
ticipants will use cetirizine hydrochloride tablets (10mg, 
Chengdu LEER Pharmaceutical Co., Ltd., Batch number: 
H20020250).

Acupoints
Both in the treatment group and the non-specific acu-
point group will apply self-administered acupressure to 
10 specific acupoints, consisting of 7 acupoints on the 
head and neck and 3 acupoint on the limbs.

In the treatment group, the acupoints of ARAT, which 
have been used frequently used to alleviate nasal and 
non-nasal symptoms of PAR, will be slected for partici-
pants. These acupoints include Yingxiang (LI20), Bitong 
(EX-HN8), Jingming (BL1), Yintang (EX-HN3), Baihui 
(DU20), Fengchi (GB20), and Dazhui (DU14) as well as 
three acupoints on the limbs: Hegu (LI4), Lieque (LU7) 
and Zusanli (ST36) (Fig.  2). The selection of these acu-
points is based on a review of classical and modern litera-
ture [15, 23–26].

In the non-specific acupoint group, true acupoints that 
are not specifically indicated for treating AR according 
to the literature will be used. These acupoints include 
Dicang (ST4), Jiache (ST6), Ermen (SJ21), Xiaguan 
(ST7), Chengjiang (CV24), Yifeng (SJ17), Naohu (DU17), 
Laogong (PC8), Neiguan (PC6), and Dubi (ST35) (Fig. 3).

The acupoints, along with their Chinese pinyin names 
as per the World Health Organization (WHO) acupunc-
ture nomenclature, can be easily located based on the 
provided guideline [27].

The treatment group (The ARAT group)
At the start of the intervention, the therapists will pro-
vide individualized, face-to-face instructions and training 
on ARAT techniques to each participant in the treatment 
group.

A video will be created that that includes lectures, dem-
onstrations, and practice sessions conducted by nurses 
and therapists, demonstrating the correct acupressure 
techniques. This video will be uploaded to the app for 
participants to access.

Participants in the treatment group will perform self-
administered acupressure on the designated acupoints 

for approximately 10 minutes every night, either after 
bathing or before sleeping. Participants will undergo 20 
sessions treatment for 4 weeks. They will apply pressure 
to each acupoint 60 times, completing the entire session 
within the allocated time. Participants should apply suf-
ficient pressure to experience a sensation of pressure, 
warmth, and slight soreness. The app will contain the 
video, which will be distributed to each participant. Par-
ticipants will be asked to check-in at the start and end of 
each session.

Throughout the treatment period, participants will 
undergo weekly video-call check-ins to monitor their 
acupressure technique. Post-intervention assessments 
will be conducted at the second and fourth week after 
the intervention using the same questionnaire used in the 
pre-intervention assessment.

The control groups
Participants in the non-specific acupoint group will fol-
low the exact same procedure as the treatment group.

Participants in the blank control group will be 
instructed to maintain their regular daily routines, ena-
bling the isolated effect of ARAT to be analyzed. If the 
results of the study are favorable, participants in the two 
control groups will be offered the opportunity to receive 
ARAT free of charge.

Outcomes
This clinical trial will assess primary and secondary out-
come measures. The outcomes will be compared between 
the groups at baseline, at the end of the treatment period, 
and at the end of the follow-up period. The recruitment, 
intervention, and assessment schedule for the rand-
omized controlled trial is presented in Table 1.

Primary outcome measures
The primary outcome measure for this clinical trial will 
be TNSS. TNSS evaluates four nasal symptoms: nasal 
obstruction, running nose, sneezing, and nasal itch. Par-
ticipants will self-assess and record the severity of their 
symptoms using a four-point scale (0 = no symptoms; 1 
= mild symptoms; 2 = moderate symptoms; 3 = severe 
symptoms) [3, 28]. TNSS scores range from 0 to 12, , with 
lower scores indicating milder nasal symptoms. Previous 
studies [29, 30] have utilized the TNSS as an assessment 
tool.

Secondary outcome measures
The secondary outcome measures in this clinical trial will 
include the following assessments: Rhinoconjunctivitis 
Quality of Life Questionnaire score (RQLQs), acoustic 
rhinometry (AcRh), anterior rhinomanometry (AnRh), 
relief medication scores (RMs) and adverse events (AEs).
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Fig. 2 The Location of 10 acupoints of Allergic Rhinitis Acupressure Therapeutic
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Fig. 3 The Location of 10 Non‑specific Acupoints
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RQLQs is a questionnaire a questionnaire used to 
assess patients’ quality of life, and consists of 28 ques-
tions grouped into seven domains, including activities, 
sleep, non-nose/eye symptoms, practical problems, nasal 
symptoms, eye symptoms, and emotional well-being. 
Each domain is ranked from no impairment to severe 
impairment on a scale of 0 to 6 [3, 8, 31]. The severity 
of symptoms during the trial will also be assessed using 
TNSS.

AcRh is a noninvasive and reliable method for studying 
the nasal cavity. It measures cross-sectional area and vol-
ume by analyzing acoustic reflections at various distances 
from the nasal inlet [32]. AcRh has been used to evalu-
ate nasal dimensions in AR and assess the effectiveness of 
therapeutic interventions [33].

AnRh is a method designed to analyze the airflow 
through one nostril at a time based on trans nasal pres-
sure. It is used to assess nasal air-space volume and 
patency and has become an international standard for 
estimating nasal resistance and flow [34].

RMs will be considered in evaluating the efficacy of the 
trial. The daily dose of anti-allergic medication, including 
antihistamines, decongestant nasal sprays, and eye drops, 
will be scored as 1 point. Orally administered antihista-
mines will be scored as 2 points, and steroid nasal sprays 
or eye drops will be scored as 3 points [35].

AEs will be monitored through self-reporting by 
the participants. Any undesirable experiences will be 
recorded on Case Report Forms (CRFs). Participants 
will have access to the research team for any concerns or 
issues. The occurrence time, severity, management, and 
causal relationship of AEs will be documented. All AEs 
will be followed up until resolution, and severe AEs will 
be promptly reported to the Ethics Committee of SCCG-
ZUCM within 24 hours. A questionnaire will also be 
used to gather participants’ opinions on the expectations 
of self-administered acupressure for AR and the credibil-
ity of the blinding method used in the study.

Additionally, the treatment mechanism of ARAT will 
be explored in this trial. Nasal secretions from eligible 
participants will be collected by research nurses at the 
beginning and end of the treatment. These biological 
specimens will be centrifuged and stored in the Biologi-
cal Resource Center of SCCGZUCM for molecular anal-
ysis. Cytokines such as interleukin-5 (IL5), IL13, thymic 
stromal lymphopoietin (TSLP), and interferon-gamma 
(IFN-γ) will be detected using the enzyme-linked immu-
nosorbent assay (ELISA) method.

Among these outcome measures, TNSS and RQLQs 
will be assessed at the beginning, middle, and end of 
treatment period, as well as during the follow-up period 
at weeks 4, 8, and 12. The other measures will be assessed 
at the beginning and end of the treatment period.

Safety assessment
Participants will be asked to report any AEs, which are 
defined as any undesirable experiences [36]. They will 
have access to the research team members at any time. 
The occurrence time, severity, management, and causal-
ity of AEs will be recorded on CRFs. All AEs will be fol-
lowed up until resolved, and severe AEs will be reported 
to the Ethics Committee of SCCGZUCM within 24 
hours. Monitoring AEs in this trial serves the purpose 
of ensuring participant safety and dealing with adverse 
events in a timely manner, in addition to being a second-
ary outcome measure.

Quality control and data management
To ensure adherence to the study protocol and familiar-
ity with the administration process, all members involved 
in this program, including therapists, operational assis-
tants, nurses, and statisticians, underwent systematic 
training before the trial commenced. The therapists 
responsible for applying the treatment possess Chinese 
medicine licenses, and both the therapists and nurses 
are familiar with the location of acupoints. All relevant 
information is recorded in CRFs, and the TNSS and 
RQLQs scales are carefully collected. Data entry follows 
the double-entry method using EpiData 3.1 software, 
and regular checks are performed to maintain data qual-
ity, with modifications recorded by a research assistant. 
Another research assistant conducts a double check of 
the data for any discrepancies and promptly notifies the 
manager if any are found. These two assistants are inde-
pendent from the sponsor and have no competing inter-
ests with the authors. After repeated audits and logical 
checks to ensure the accuracy of the database, two sets of 
data will be locked and backed up for analysis. If partici-
pants withdraw from the trial at any stage, their reasons 
will be recorded, and the dropout rate will be analyzed 
statistically.

Statistical analysis
Qualified statisticians who are blinded to the treatment 
group data will perform all efficacy and safety analyses 
following the intention-to-treat (ITT) principle using 
SPSS 20.0 (IBM SPSS Inc., Armonk, New York, USA). 
Missing values will be estimated using the last recorded 
data. A significance level of α= 0.05 will be considered 
statistically significant. The median, minimum, and 
maximum values will be used to express measured data. 
Group comparisons will be analyzed using Analysis of 
Variance (ANOVA) and pairwise comparisons (rank-sum 
test for univariate variance). Count data will be expressed 
as composition ratios or rates, and comparisons between 
groups will use the χ2 test for efficiency and rank-sum 
test for efficiency and rank-sum test for ranked data.
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Ethical approval
The study protocol complied with the ethical standards 
described in the Declaration of Helsinki. All methods of 
this study will be performed in accordance with the rel-
evant guidelines and regulations. The Ethics Committee 
of Guangdong Provincial Hospital of Chinese Medicine 
has approved the study protocol for this trial (Approval 
number: ZF2023-040-01), and it has been registered on 
the Chinese Clinical Trial Registry (Trial registration 
number: ChiCTR2300072292. Registered on June 08, 
2023). Each participant will have sufficient time to decide 
whether to participate in the trial or not and written 
informed consent must be obtained before randomiza-
tion. Cetirizine Hydrochloride tablets will be provided if 
AR attacks interfere with participants’ quality of life. Par-
ticipants will be required to document relief medication 
use in their diaries. Any alterations or modifications to 
the study protocol must be communicated to the Ethics 
Committee of Guangdong Provincial Hospital of Chinese 
Medicine, Guangzhou, China, and reported to the Chi-
nese Clinical Trials Registry. Written informed consent 
will be obtained from the patients and be aware of the 
potential benefits and risks.

Discussion
In China, a multicenter study found that the majority of 
AR patients have persistent symptoms with or without 
seasonal aggravation [37]. Previous trials evaluating the 
effect of acupressure on AR did not differentiate between 
SAR and PAR. Considering of the characteristics of AR, 
only PAR patients clinically diagnosed with symptoms 
lasting for at least 6 months per year will be enrolled in 
this trial.

Intranasal corticosteroids are considered the first-line 
pharmacological treatment for AR due to their safety, 
fast action, and ability to alleviate symptoms, decrease 
mucus membrane permeability, and improve quality of 
life [1, 38]. Two long-term studies [39, 40] evaluating the 
safety of mometasone furoate nasal spray in children or 
adolescents with AR yielded positive results. Therefore, 
mometasone furoate nasal spray will be used as the rou-
tine treatment in this trial.

Acupuncture, a long-standing non-pharmacological 
treatment for AR, has been recommended as an effective 
alternative for symptom alleviation, improved quality of 
life, and reduced medication side effects [41], with sup-
porting evidence from numerous randomized clinical 
trials.

Mechanisms of acupuncture for AR have also been 
extensively studied. Lei RL and colleagues [19] dem-
onstrated that acupuncture exhibits anti-inflammatory 
and antihistaminic effects by effects by downregulating 

proinflammatory cytokines and neuropeptides. A recent 
review [42] summarized that acupuncture modulates 
anti-inflammatory actions in AR through various path-
ways, including upregulating Th1 cytokines, downregu-
lating Th2 and proinflammatory cytokines, and affecting 
proinflammatory neuropeptides and neurotrophies. Clin-
ical studies on AR patients have suggested that acupunc-
ture treatment improves the balance between T-helper 1 
(Th1) and T-helper 2 (Th2) cell-derived pro-inflamma-
tory versus anti-inflammatory cytokines, as evidenced 
by differential gene expression in peripheral blood before 
and after acupuncture therapy [26].

Acupressure, a noninvasive and alternative form of 
treatment, involves applying pressure to acupoints on 
the body. Acupoints correspond to different organs and 
systems in the body [43]. Acupressure is more precise 
than massage, which targets broader areas to soften tis-
sues. These advantages may align more closely with 
patient preferences, potentially improving adherence. 
Several studies have indicated that acupressure can effec-
tively alleviate AR symptoms such as sneezing, itching, 
rhinorrhea, and nasal obstruction, while also enhanc-
ing quality of life [15]. In addition to its ease of use, acu-
pressure avoids the skin irritation associated with herbal 
patch therapy by stimulating specific acupoints through 
mechanical pressure, without the use of medications.

How dose acupressure affect AR? The pathogenesis 
of AR in the nasal mucosa involves a complex network 
of inflammatory responses, encompassing various cells, 
mediators, cytokines, chemokines, and neuropeptides 
[3, 8, 9]. These phenomena are governed by cellular and 
molecular mechanisms that include the delicate bal-
ance between innate immune mechanisms and Th1-Th2 
imbalance. Th1 T-cells primarily release IFN-γ, which 
plays a role in delayed hypersensitivity immune reac-
tions [44]. TSLP, an epithelial-derived cytokine similar to 
IL-17, is known to induce deregulation of Th2 responses 
and increase the expression of chemokines that attract 
Th2 cells, a hallmark feature of allergic inflammatory dis-
eases such as AR and asthma [45]. Th2 cells contribute 
to IgE synthesis and affect accessory cells like eosino-
phils, basophils, and mast cells. IL-5, an important Th2 
cytokine associated with AR, can upregulate the expres-
sion of adhesion molecules, facilitating the recruitment 
of inflammatory cells into nasal and bronchial tissues 
[46]. IL-13, another key Th2 cytokine related to AR, is 
linked to decreased epithelial barrier integrity medi-
ated by activated Th2 cells and may influence mucosal 
barrier permeability [47]. Nasal secretions, comprising 
cells, plasma exudation, and mucus from goblet cells and 
seromucous glands, will be collected bilaterally from each 
participant upon enrollment in the trial. The trial will 
observe, record, and compare the changes in the levels 
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of IL-5, IL-13, TSLP, and IFN-γ in the nasal secretions to 
explore their variations.

To the best of our knowledge, this is the first clinical 
trial of comparing self-administered specific acupoint 
acupressure group and a blank control group. Addition-
ally, it is the first trial to monitor the process online. 
Blinding of researchers and participants is not possible 
due to the nature of acupressure; however, participants 
will be blinded during the entire randomization process. 
Although non-specific acupoints have not been reported 
for the treatment of AR, investigation is needed to deter-
mine the therapeutic effects of acupressure on these 
non-specific acupoints in this trial. This trial also repre-
sents the first attempt to explore the mechanism of acu-
pressure for PAR by analyzing and comparing cytokines 
in nasal secretions. It is expected to contribute valuable 
knowledge to fill the gaps in research. Compared to pre-
vious studies on acupressure for PAR, this trial features 
several innovations and advancements, including clearer 
diagnostic criteria for PAR classification and a more rig-
orous methodology. To ensure a well-designed trial, the 
following aspects were considered: random allocation to 
prevent selection bias and assessment of trial outcomes 
using both clinician-administered and self-reported 
measures.

There are certain limitations in this trial. First of all, a 
sham acupoint control group will not be established due 
to difficulties in defining sham acupoints. Secondly, indi-
vidual differences in the sensitivity of acupoints and the 
applied pressure strength are not uniform, warranting a 
larger sample size to identify patterns in acupressure for 
AR. In this protocol, we have described a three-arm, ran-
domized, controlled trial to examine the safety and effi-
cacy of ARAT in treating PAR. This study will provide 
reliable information on the therapeutic effects of ARAT 
and help elucidate its potential immunologic mechanism.

In conclusion, this trial offers a standardized and prac-
tical protocol to guide current and future research. Fur-
thermore, it contributes to the accumulation of clinical 
experience regarding acupressure on specific acupoints. 
By investigating the effectiveness and safety of acupres-
sure, the findings of this trial are expected to provide 
positive evidence in support of its use for PAR patients. 
Moreover, the results will offer valuable insights for 
healthcare professionals in managing PAR symptoms.

Trial status
Recruitment began on July 1, 2023, and is anticipated to 
end on April 30, 2024.

Abbreviations
AcRh         Acoustic rhinometry
AEs         Adverse events

ANOVA         Analysis of Variance
AnRh         Anterior rhinomanometry
AR         Allergic rhinitis
CONSORT         Consolidated Standards of Reporting Trials
CRF         case report forms
ELISA         Enzyme‑linked immunosorbent assay
IFN‑γ         Interferon ‑gamma
IgE         Immunoglobulin E
IL5         Interleukin‑5
ILC2s         Type 2 innate lymphocytes
ITT         Intention‑to‑treat
RCT          Randomized, controlled trial
RMs         Relief medication scores
RQLQs         Rhinoconjunctivitis Quality of Life Questionnaire score
SCCGZUCM         The Second Clinical College of Guangzhou University of 

Chinese Medicin
SPIRIT         Standard Protocol Items: Recommendations for Interventional 

Trials
STRICTA          Revised Standards for Reporting Interventions in Clinical Trials 

of Acupuncture
Th2         T helper 2
TIDieR         Intervention Description and Replication
TNSS         Total nasal symptom score
TSLP         Thymic stromal lymphopoietin
WHO         World Health Organization

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12906‑ 023‑ 04132‑3.

Additional file 1. SPIRIT 2013 Checklist: Recommended items to address 
in a clinical trial protocol and related documents*.

Acknowledgements
Not applicable.

Authors’ contributions
All authors contributed to the current work and they were involved in several 
aspects of the protocol. YYL and KL are responsible for the design and moni‑
toring of the study. YYL will oversee protocol completion. KL, WH, and RJL 
drafted the manuscript. KL and WH prepared all Figures 1, 2, 3 and Table 2. WH 
and RJL are responsible for medically screening patients and determine their 
eligibility to participate in all aspects of the study. XCF, ZC, and SYT are respon‑
sible for recruitment, scheduling, training participants and data management. 
MFX and RJL involved in the revision of the protocol and manuscript. JPH 
provided statistical expertise to support the study methodology. All authors 
approved the final version of the manuscript.

Funding
The work was supported by the Scientific Research Project of Traditional 
Chinese Medicine Bureau of Guangdong Province (Grant NO. 20221163 & 
20221169).

Availability of data and materials
Following the completion of the present research, the datasets used and/or 
analyzed will be made accessible to the corresponding author upon reason‑
able request.

Declarations

Ethics approval and consent to participate
The study protocol complied with the ethical standards described in the 
Declaration of Helsinki. All methods of this study will be performed in accord‑
ance with the relevant guidelines and regulations. The Ethics Committee of 
Guangdong Provincial Hospital of Chinese Medicine has approved the study 
after reviewing the protocol for this trial (Approval number: ZF2023‑040‑01). 
Furthermore, the study was registered with the Chinese Clinical Trials Registry 
(registration number: ChiCTR2300072292. Registered on June 08, 2023). 

https://doi.org/10.1186/s12906-023-04132-3
https://doi.org/10.1186/s12906-023-04132-3


Page 12 of 13Li et al. BMC Complementary Medicine and Therapies          (2023) 23:304 

Each participant will have sufficient time to decide whether to participate 
in the trial or not, and written informed consent will be obtained before 
randomization.

Consent for publication
Not applicable.

Competing interests
The authors have no conflicts of interest to disclose.

Author details
1 The Second Clinical College of Guangzhou University of Chinese Medicine, 
Department of Otorhinolaryngology, Dade Road, Yuexiu District, Guang‑
zhou 510120, Guangdong Province, China. 2 Second Affiliated Hospital 
of Shantou University Medical College, Dongxia Road, Jinping District, Shan‑
tou, Guangdong Province, China. 

Received: 4 July 2023   Accepted: 18 August 2023

References
 1. Bousquet J, Anto JM, Bachert C, Baiardini I, Bosnic‑Anticevich S, Walter 

Canonica G, Melen E, Palomares O, Scadding GK, Togias A, et al. Allergic 
rhinitis. Nat Rev Dis Primers. 2020;6(1):95.

 2. Zhang Y, Lan F, Zhang L. Update on pathomechanisms and treatments in 
allergic rhinitis. Allergy. 2022;77(11):3309–19.

 3. Subspecialty Group of Rhinology EBoCJoOHaNS. Subspecialty Group of 
Rhinology, Society of Otorhinolaryngology Head and Neck Surgery, Chi‑
nese Medical Association: Chinese guidelines for diagnosis and treatment 
of allergic rhiniese (2022, revision). Chin J Otorhinolaryngol Head Neck 
Surg. 2022;57(2):8–31.

 4. Cheng L, Chen J, Fu Q, He S, Li H, Liu Z, Tan G, Tao Z, Wang D, Wen W, 
et al. Chinese society of allergy guidelines for diagnosis and treatment of 
allergic rhinitis. Allergy Asthma Immunol Res. 2018;10(4):300–53.

 5. Brozek JL, Bousquet J, Agache I, Agarwal A, Bachert C, Bosnic‑Anticevich 
S, Brignardello‑Petersen R, Canonica GW, Casale T, Chavannes NH, et al. 
Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines‑2016 revi‑
sion. J Allergy Clin Immunol. 2017;140(4):950–8.

 6. Leth‑Moller KB, Skaaby T, Linneberg A. Allergic rhinitis and allergic sensiti‑
sation are still increasing among Danish adults. Allergy. 2020;75(3):660–8.

 7. Wang XD, Zheng M, Lou HF, Wang CS, Zhang Y, Bo MY, Ge SQ, Zhang 
N, Zhang L, Bachert C. An increased prevalence of self‑reported 
allergic rhinitis in major Chinese cities from 2005 to 2011. Allergy. 
2016;71(8):1170–80.

 8. Seidman MD, Gurgel RK, Lin SY, Schwartz SR, Baroody FM, Bonner JR, 
Dawson DE, Dykewicz MS, Hackell JM, Han JK, et al. Clinical practice 
guideline: Allergic rhinitis. Otolaryngol Head Neck Surg. 2015;152(1 
Suppl):S1‑43.

 9. Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias A, 
Zuberbier T, Baena‑Cagnani CE, Canonica GW, van Weel C, et al. Allergic 
Rhinitis and its Impact on Asthma (ARIA) 2008 update (in collaboration 
with the World Health Organization, GA(2)LEN and AllerGen). Allergy. 
2008;63(Suppl 86):8–160.

 10. Meltzer EO, Blaiss MS, Naclerio RM, Stoloff SW, Derebery MJ, Nelson HS, 
Boyle JM, Wingertzahn MA. Burden of allergic rhinitis: allergies in America, 
Latin America, and Asia‑Pacific adult surveys. Allergy Asthma Proc. 
2012;33(Suppl 1):S113‑141.

 11. Bousquet J, Bachert C, Canonica GW, Casale TB, Cruz AA, Lockey RJ, 
Zuberbier T, Extended Global A, Asthma European Network WAO, Allergic 
R, et al. Unmet needs in severe chronic upper airway disease (SCUAD). J 
Allergy Clin Immunol. 2009;124(3):428–33.

 12. Greiner AN, Hellings PW, Rotiroti G, Scadding GK. Allergic rhinitis. Lancet. 
2011;378(9809):2112–22.

 13. Hellings PW, Fokkens WJ, Akdis C, Bachert C, Cingi C, Dietz de Loos 
D, Gevaert P, Hox V, Kalogjera L, Lund V, et al. Uncontrolled allergic 
rhinitis and chronic rhinosinusitis: where do we stand today? Allergy. 
2013;68(1):1–7.

 14. Kern J, Bielory L. Complementary and alternative therapy (CAM) in the 
treatment of allergic rhinitis. Curr Allergy Asthma Rep. 2014;14(12):479.

 15. Liang Y, Lenon GB, Yang AWH. Acupressure for respiratory allergic 
diseases: a systematic review of randomised controlled trials. Acupunct 
Med. 2017;35(6):413–20.

 16. Song HJ, Seo HJ, Lee H, Son H, Choi SM, Lee S. Effect of self‑acupressure 
for symptom management: a systematic review. Complement Ther Med. 
2015;23(1):68–78.

 17. Zhong J, Liu S, Lai D, Lu T, Shen Y, Gong Q, Li P, Zhang Q. Ear acupres‑
sure for allergic rhinitis: a systematic review and meta‑analysis of 
randomized controlled trials. Evid Based Complement Alternat Med. 
2021;2021:6699749.

 18. Israel L, Rotter G, Forster‑Ruhrmann U, Hummelsberger J, Nogel R, 
Michalsen A, Tissen‑Diabate T, Binting S, Reinhold T, Ortiz M, et al. 
Acupressure in patients with seasonal allergic rhinitis: a randomized 
controlled exploratory trial. Chin Med. 2021;16(1):137.

 19. Lei RL, Lin WC, Lin CC, Lei RW. Effects of acupressure on symptoms relief 
and improving sleep quality in pediatric patients with allergic rhinitis. 
Holist Nurs Pract. 2022;36(3):166–74.

 20. Chan AW, Tetzlaff JM, Gotzsche PC, Altman DG, Mann H, Berlin JA, 
Dickersin K, Hrobjartsson A, Schulz KF, Parulekar WR, et al. SPIRIT 2013 
explanation and elaboration: guidance for protocols of clinical trials. BMJ. 
2013;346:e7586.

 21. MacPherson H, Altman DG, Youping L, Taixiang W, White A, Moher D, 
Group SR. Revised STandards for Reporting Interventions in Clinical Trials 
of Acupuncture (STRICTA): extending the CONSORT statement. J Altern 
Complement Med. 2010;16(10):ST1‑14.

 22. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, Altman 
DG, Barbour V, Macdonald H, Johnston M, et al. Better reporting of inter‑
ventions: template for intervention description and replication (TIDieR) 
checklist and guide. BMJ. 2014;348: g1687.

 23. Gellrich D, Pfab F, Ortiz M, Binting S, Brinkhaus B, Groger M. Acupuncture 
and its effect on cytokine and chemokine profiles in seasonal allergic 
rhinitis: a preliminary three‑armed, randomized, controlled trial. Eur Arch 
Otorhinolaryngol. 2022;279(10):4985–95.

 24. Adam D, Grabenhenrich L, Ortiz M, Binting S, Reinhold T, Brinkhaus 
B. Impact of acupuncture on antihistamine use in patients suffering 
seasonal allergic rhinitis: secondary analysis of results from a randomised 
controlled trial. Acupunct Med. 2018;36(3):139–45.

 25. Wang Y, Tian N, Qiao J, Nan J, Guan L, Sun S. Survey on Acceptance and 
Mastering Degree of Massage around Nose Acupoints among Western 
People. World Chin Med. 2013;8(4):440–2.

 26. Shiue HS, Lee YS, Tsai CN, Hsueh YM, Sheu JR, Chang HH. DNA microarray 
analysis of the effect on inflammation in patients treated with acupunc‑
ture for allergic rhinitis. J Altern Complement Med. 2008;14(6):689–98.

 27. Zaslawski C. WHO Standard Acupuncture Point Locations in the Western 
Pacific Region [Book Review][J]. Australian Acupuncture and Chinese 
Medicine Association; 2008.

 28. Pfaar O, Demoly P, Gerth van Wijk R, Bonini S, Bousquet J, Canonica GW, 
Durham SR, Jacobsen L, Malling HJ, Mosges R, et al. Recommendations 
for the standardization of clinical outcomes used in allergen immuno‑
therapy trials for allergic rhinoconjunctivitis: an EAACI Position Paper. 
Allergy. 2014;69(7):854–67.

 29. Xue CC, An X, Cheung TP, Da Costa C, Lenon GB, Thien FC, Story DF. Acu‑
puncture for persistent allergic rhinitis: a randomised, sham‑controlled 
trial. Med J Aust. 2007;187(6):337–41.

 30. Ng DK, Chow PY, Ming SP, Hong SH, Lau S, Tse D, Kwong WK, Wong MF, 
Wong WH, Fu YM, et al. A double‑blind, randomized, placebo‑controlled 
trial of acupuncture for the treatment of childhood persistent allergic 
rhinitis. Pediatrics. 2004;114(5):1242–7.

 31. Juniper EF, Thompson AK, Ferrie PJ, Roberts JN. Validation of the standard‑
ized version of the Rhinoconjunctivitis Quality of Life Questionnaire. J 
Allergy Clin Immunol. 1999;104(2 Pt 1):364–9.

 32. Lal D, Corey JP. Acoustic rhinometry and its uses in rhinology and diagno‑
sis of nasal obstruction. Facial Plast Surg Clin North Am. 2004;12(4):397–
405, v.

 33. Uzzaman A, Metcalfe DD, Komarow HD. Acoustic rhinometry in the 
practice of allergy. Ann Allergy Asthma Immunol. 2006;97(6):745–51 (quiz 
751‑742, 799).



Page 13 of 13Li et al. BMC Complementary Medicine and Therapies          (2023) 23:304  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 34. Gosepath J, Amedee RG, Mann WJ. Nasal provocation testing as an 
international standard for evaluation of allergic and nonallergic rhinitis. 
Laryngoscope. 2005;115(3):512–6.

 35. Brinkhaus B, Witt CM, Jena S, Liecker B, Wegscheider K, Willich SN. Acu‑
puncture in patients with allergic rhinitis: a pragmatic randomized trial. 
Ann Allergy Asthma Immunol. 2008;101(5):535–43.

 36. International Conference on Harmonisation of technical requirements 
for registration of pharmaceuticals for human u: ICH harmonized 
tripartite guideline: Guideline for Good Clinical Practice. J Postgrad Med. 
2001;47(1):45–50.

 37. Chen J, Zhao Y, Li B, Zhang Q, Wan L, Liu J, Tian X, Li G, Zhou J, Zhang 
L, et al. A multicenter study of the clinical features of allergic rhinitis in 
central China. Am J Rhinol Allergy. 2014;28(5):392–6.

 38. Dibildox J. Safety and efficacy of mometasone furoate aqueous nasal 
spray in children with allergic rhinitis: results of recent clinical trials. J 
Allergy Clin Immunol. 2001;108(1 Suppl):S54‑58.

 39. Baena‑Cagnani CE, Patel P. Efficacy and long‑term safety of mometasone 
furoate nasal spray in children with perennial allergic rhinitis. Curr Med 
Res Opin. 2010;26(9):2047–55.

 40. Ratner PH, Meltzer EO, Teper A. Mometasone furoate nasal spray is safe 
and effective for 1‑year treatment of children with perennial allergic 
rhinitis. Int J Pediatr Otorhinolaryngol. 2009;73(5):651–7.

 41. Chan HHL, Ng T. Traditional Chinese Medicine (TCM) and Allergic Dis‑
eases. Curr Allergy Asthma Rep. 2020;20(11):67.

 42. McDonald JL, Cripps AW, Smith PK, Smith CA, Xue CC, Golianu B. The 
anti‑inflammatory effects of acupuncture and their relevance to allergic 
rhinitis: a narrative review and proposed model. Evid Based Complement 
Alternat Med. 2013;2013:591796.

 43. Waits A, Tang YR, Cheng HM, Tai CJ, Chien LY. Acupressure effect on 
sleep quality: a systematic review and meta‑analysis. Sleep Med Rev. 
2018;37:24–34.

 44. Bousquet J, Van Cauwenberge P, Khaltaev N, Aria Workshop G, World 
Health O. Allergic rhinitis and its impact on asthma. J Allergy Clin Immu‑
nol. 2001;108(5 Suppl):S147‑334.

 45. Ying S, O’Connor B, Ratoff J, Meng Q, Mallett K, Cousins D, Robinson D, 
Zhang G, Zhao J, Lee TH, et al. Thymic stromal lymphopoietin expres‑
sion is increased in asthmatic airways and correlates with expres‑
sion of Th2‑attracting chemokines and disease severity. J Immunol. 
2005;174(12):8183–90.

 46. Borish L. Allergic rhinitis: systemic inflammation and implications for 
management. J Allergy Clin Immunol. 2003;112(6):1021–31.

 47. Steelant B, Seys SF, Van Gerven L, Van Woensel M, Farre R, Wawrzyniak P, 
Kortekaas Krohn I, Bullens DM, Talavera K, Raap U, et al. Histamine and T 
helper cytokine‑driven epithelial barrier dysfunction in allergic rhinitis. J 
Allergy Clin Immunol. 2018;141(3):951‑963 e958.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Efficacy and safety of self-administered acupressure on symptoms, quality of life and nasal mucosal function in patients with perennial allergic rhinitis: study protocol for a randomized controlled exploratory trial
	Abstract 
	Introduction 
	Methodsdesign 
	Discussion 
	Trial registration 

	Background
	Methods
	Design
	Participants
	Eligibility
	Inclusion criteria
	Exclusion criteria
	Elimination criteria

	Sample size
	Randomization and blinding
	Randomization

	Blinding
	Intervention
	Health education
	Drugs
	Acupoints
	The treatment group (The ARAT group)

	The control groups
	Outcomes
	Primary outcome measures
	Secondary outcome measures

	Safety assessment
	Quality control and data management
	Statistical analysis
	Ethical approval

	Discussion
	Trial status
	Anchor 34
	Acknowledgements
	References


