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Acupuncture in addition to budesonide does not further 
improve RQLQ apart from the sleep domain*

Abstract 
Background: Acupuncture can effectively alleviate the nasal symptoms of allergic rhinitis (AR); however, the mechanism is 

unclear. Previous studies suggested it may be related to improve hypothalamus-pituitary-adrenal (HPA) axis dysfunction.

Materials and Methods: The study was a randomised controlled trial including ninety patients with moderate to severe persis-

tent AR. Subjects were randomised 1:1:1 to the 8-weeks treatment with mind-regulating acupuncture combined with intranasal 

glucocorticosteroids (INGC), conventional acupuncture combined with INGC and INGC alone (MA, CA, GC respectively). The 

primary outcome was the change from baseline in the Visual Analogue Scale (VAS) score of nasal symptoms. Rhinoconjunctivitis 

Quality of Life Questionnaire (RQLQ) score was a key secondary outcome. The levels of corticotrophin releasing hormone (CRH), 

cortisol (COR) and adrenocorticotropic hormone (ACTH) were also analysed.

Results: MA, CA and GC reduced VAS score and total RQLQ by a similar degree, but the sleep domain of RQLQ significantly impro-

ved in MA and CA compared to GC. Meanwhile, the COR and ACTH level increased, and CRH level decreased after treatment in MA 

and CA, but the changes showed no difference among the three groups after Bonferroni correction.

Conclusions: Although acupuncture combined with INGC may have potential effect on sleep quality, the combination therapy 

cannot further improve nasal symptoms or RQLQ compared to INGC alone in AR patients. The influence of acupuncture on HPA 

axis needs to be further explored.
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Introduction
Acupuncture has been used to treat allergic rhinitis (AR) in China 

for a long time and now promoted worldwide (1). The clinical 

evidence of the acupuncture’s value in the treatment of AR was 

controversial. Although some of the studies failed to confirm the 

efficacy of acupuncture for AR (2-4), many studies reported posi-

tive results (5-9) in recent years and a systematic review concluded 

that acupuncture might be safe and effective treatment for AR 
(10). Clinical practice guideline in AR from the American Academy 

of Otolaryngology–Head and Neck Surgery (AAO-HNS) also 

recommended acupuncture for AR patients who are interested 

in nonpharmacologic therapy (11). 

The protocol of acupuncture treatment in China varies in the se-

lection of acupoints and the operation (7). Since most AR patients 

have negative emotional states and sleep disturbances (8), con-

ventional acupoints may not satisfy the clinical needs. In traditi-

onal Chinese medicine (TCM) theory, mood disorders and sleep 

disturbance belong to the "mind disease" interacting with the 

primary disease which is similar to the concept “Psychosomatic 

disorder in western medicine”. Therefore, acupuncture doctors 

usually choose the mind-regulated acupoints in addition to 

conventional acupoints for AR patients to improve the overall 
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quality of life (9). High quality clinical research is needed to access 

the effect of “mind-regulating” acupuncture and conventional 

acupuncture for AR.

Pieces of substantial evidences indicate that neuroendocrine 

immune system (NEI) is involved in the pathological mechanism 

of allergic diseases (15,16). Studies have found that acupuncture 

improved the symptoms of AR by regulating the NEI system to 

produce anti-inflammatory effect (17, 18). HPA, an important part 

of the human neuroendocrine network was found to be activa-

ted by allergens in patients with rhinitis (19). Moreover, the slow 

response of HPA axis positively correlated with the severity of 

symptoms in AR patients during the allergic season (20). There-

fore, we hypothesized that HPA axis dysfunction in AR patients 

might be caused by the chronic stress from the dual effects 

of physiological and psychological factors, and could result in re-

current AR attacks and difficult-to-control symptoms. Acupunc-

ture can modulate the function of HPA axis bidirectionally (17), 

which might be one of the mechanisms in the treatment of AR.

In clinical practice, many Chinese patients receive standard 

medication treatment and acupuncture treatment concurrently; 

however, there is no clinical study to evaluate the efficacy of 

this combination therapy until now. Therefore, we conducted a 

study on different acupuncture schemes combined with intra-

nasal glucocorticosteroids (INGC) compared with INGC alone 

to evaluate the clinical value of acupuncture in the treatment 

of AR, and focused on the correlation between the intervention 

and the hormone level of HPA axis.

Materials and methods
Ethics

This study received ethics approval from the Institutional Review 

Boards of Beijing University of Chinese Medicine (Approval num-

ber: BZYYYDX-LL-20150208) and written informed consent was 

obtained from every participant.

Trial design

This was a prospective, randomized-controlled, evaluator-blin-

ded study performed at the Department of Acupuncture and 

the Department of otolaryngology, Dongzhimen hospital Affili-

ated to Beijing University of Chinese Medicine, and the Depart-

ment of otolaryngology, Beijing Chaoyang Hospital, between 

January 2017 and June 2018. The protocol of the study has 

registered in Acupuncture-Moxibustion Clinical Trial Registry in 

2016 (ChiCTR-IOR-16009082, AMCTR-IOR-16000009. 22 August, 

2016) and published in Trials (16). 

Trial population

Inclusion criteria

The trial population comprised adults 18 to 60 years of age 

with moderate-to-severe persistent allergic rhinitis (PAR), and 

healthy control subjects recruited 18 to 60 years old adults with 

no allergic disease and other chronic diseases to determine 

the normal level of HPA axis hormone. The moderate-to-severe 

PAR was diagnosed according to the criteria of Allergic Rhinitis 

and Its Impact on Asthma (ARIA) 2008 as following: the clinical 

history of persistent symptoms > 4 days/week or > 4 weeks/year, 

Mean Visual Analogue Scale (VAS) score of nasal symptoms ≥ 4 

for seven days during the screening period, and the evidence 

of at least one allergen tests (12): positive skin prick test (SPT) 

defined by a wheal diameter ≥3 mm and/or sIgE > 0.35kU/L to 

dust mite (22).

Exclusion criteria

We excluded patients with 1) acute respiratory infection, acute 

sinusitis, chronic sinusitis, sinonasal lesions, or the history of na-

sal surgery; 2) paroxysmal respiratory diseases such as asthma; 

3) Consumption of H1-antihistamines, steroids, anti-Recruitment 

histamine formulation, decongestant (applied to nasal cavity, 

oral cavity, or eyes), corticosteroids, antibiotics, and other medi-

cines within 14 days; 4) TCM physiotherapy or other traditional 

medicine such as acupuncture, moxibustion, cupping within 14 

days; 5) Women who are pregnant, lactating, or undergoing pre-

paration; 6) Infectious diseases such as tuberculosis or hepatitis; 

7) Smoking; 8) Scars at most selected acupoints; 9) individuals 

who are uncooperative during the treatments.

The data were excluded from analysis if subjects withdrew from 

the study or terminated by the investigators. 

Randomization and allocation concealment

Randomisztion number were generated by an independent 

statistician with SAS 9.3.1 software (SAS Institute Inc., Cary, NC, 

USA) and the allocation was concealed in an opaque envelope. 

Only after an eligible participant provided informed consent 

and completed screening assessment, the researcher opened 

the envelope sequentially and the participant was then rand-

omly assigned to MA (Mind-regulating acupuncture combined 

with INGC), CA (conventional acupuncture combined with INGC) 

and GC (only INGC) in a 1:1:1 ratio.

Blinding 

Considering it was not feasible for blinding acupuncturists and 

patients, this study only blinded data researcher. The clinical 

data and laboratory data were collected through the electric 

notes to avoid communication with the participants by one data 

researcher who took no participant in the interventions. The 

data researcher was also responsible for statistical analysis and 

evaluation. 

Interventions

The INGC applied equally in three groups. According to the 

stepwise medical treatment proposed by ARIA for moderate to 

severe PAR (17), budesonide nasal spray (Rhinorcort, 64 μg per 
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spray, AstraZeneca AB, Cambridge, UK) was provided at one puff 

per nostril twice a day in the first four weeks e (total 256 μg bu-

desonide per day). Then, budesonide nasal spray decreased to 

one puff per nostril in the morning for another four weeks after 

reassessed by the otolaryngologist 

MA applied the mind-regulating acupuncture treatment com-

bined with INGC, in which the acupoints were summarized by 

the acupuncture clinical experts (9). During each session, the 

subjects received acupuncture at six acupoints including Bai Hui 

(DU20), Yin Tang (EX-HN3), Ying Xiang (LI20), Tai Chong (LR3), 

He Gu (LI4), Zu San Li (ST36), in the supine position firstly; then 

acupuncture at five acupoints including Da Zhui (DU14), Fei Shu 

(BL13), Pi Shu (BL20), Gan Shu (BL18), Shen Shu (BL23) in the 

prone position. CA adopted the conventional acupuncture treat-

ment combined with INGC, in which the acupoints were recom-

mended in the Clinical Practice Guideline for Allergic Rhinitis 

Treatment with Acupuncture (18). The acupuncture applied at five 

acupoints including Yingxiang (LI 20), Yintang (GV 29), Fengchi 

(GB 20), Hegu (LI 4), and Zusanli (ST 36)with patients in the su-

pine position. The positions of all acupoints were referred to the 

WHO Standard (19). In both groups, the needle retention lasted 

for 20 min after the achievement of “Deqi”, which is a term in 

acupuncture meaning an intact transmission from the periphery 

to the central nervous system (20). To promising the consistency 

and repeatability of the acupuncture technique, the procedures 

were made by two registered acupuncturists with more than 

three years of practising experience. The sterile stainless-steel 

disposable acupuncture needles (0.25 mm × 40 mm; Andy) were 

used for acupuncture. Each patient in MA and CA received three 

sessions per week for eight weeks.

Outcomes

The primary outcome was to determine the change of the VAS 

score to evaluate the improvement of overall nasal symptoms in 

the past weeks (21). Subjects were instructed on how to make VAS 

assessment before treatment, and at week 2, 4, 6, 8 during tre-

atment. For each assessment, the subjects were asked to place 

a mark at a 10cm long caliper-shaped figure, which was divided 

into ten equal points, and labelled with 0-10 from left to right. 

The higher scores indicated worse troublesome the subjects suf-

fered from the AR symptoms. 

The secondary outcome was to determine the impact of AR 

on the quality of life through the Rhinoconjunctivitis Quality 

of Life Questionnaire (RQLQ) before intervention (week 0) and 

after the intervention (at the end of week 8) (22). The question-

naire was tested from 7 aspects, including daily activities, sleep, 

non-nose or eye symptoms, practical problems, nose symptoms, 

eye symptoms and emotions, with a total of 28 questions. The 

higher score reflected the worse life quality associated with AR. 

The total RQLQ score, sleep domain, daily life domain (the sum 

of non-nose or eye symptoms domain and practical problems 

domain), eye symptoms domain and emotion domain were 

analysed. 

Laboratory data included the concentrations of the serum 

corticotrophin releasing hormone (CRH), serum cortisol (COR), 

and plasma adrenocorticotropic hormone (ACTH) detected by 

Figure 1. Overall trail design. MA = Mind-regulating acupuncture combined with INGC; CA = Conventional acupuncture combined with INGC; GC = 

INGC.



187

RCT acupuncture enhancing the HPA axis in AR

radioimmunoassay with GC-2010 Immune Counter (Thermo 

Fisher Scientific Company). Blood samples were collected in the 

fixed time (from 7:00 to 9:00 in the morning) before intervention 

(week 0) and after the intervention (at the end of week 8). The 

testing reagent manufacturer was Tianjin Jiuding Medical Bioen-

gineering Co., Ltd. of China. 

Statistical methods

Sample size

The study was an exploratory research. As stipulated in the 

Provisions for Drug Registration of China, the sample size for 

exploratory trials is 20-30 per group (23). We aimed to recruit at 

least 30 cases for each group and healthy subjects.

Normality of data distribution was assessed by QQ-plots and 

Shapiro–Wilks test. The comparison of baseline characteristics 

among three groups was used one-way analysis of variance 

(ANOVA) for continuous variables and chi-square test  for 

categorical variables. The VAS score of overall nasal symptoms 

was assessed by repeated measurement analysis of variance. A 

post-hoc power analysis was conducted in Power Analysis and 

Sample Size software (PASS 15; NCSS, USA). The comparison 

of secondary outcome and laboratory data within group was 

performed using Wilcoxon signed rank sum test, and the com-

parison among groups was performed by Kruskal-Wallis test fol-

lowed by Bonferroni-corrected pairwise comparisons. Frequen-

cies of occurrence of adverse events used Fisher ’s exact test to 

assess. All data were calculated using a two-sided test. P values 

less than 0.05 with corresponding confidence intervals of 95% 

were considered significant. Since five tests were performed in 

RQLQ scores and six tests were performed in laboratory data, 

the alpha level was adjusted for multiple comparisons using 

Bonferroni method. Thus, the results were considered significant 

when P < 0.01 (0.05/5) in RQLQ scores and P < 0.0083 (0.05/6) in 

laboratory data. All statistical analysis was performed using SPSS 

23.0 software (IBM SPSS Statistics). 

Results
Participants

A total of 94 patients were eligible and randomized for this 

study. At the same time, 30 healthy subjects (H) who met the 

criteria were recruited. Four AR subjects dropped off due to pa-

tients’ reasons inconvenient to continue the treatment, with one 

case dropped off in MA, one case in CA, and two cases in GC. 

Therefore, 30 AR subjects per group were analyzed finally. Figure 

1 shows the trial design.

Demographics and baseline data

The demographics and baseline characteristics of the three 

groups were basically similar and comparable. There were no 

significant differences in the three groups of subjects in terms of 

age, gender, course of disease, family history, VAS score, RQLQ 

score and the concentration of HPA axis hormone (Table 1 De-

mographics and Baseline characteristics).

Table 1. Demographics and baseline characteristics.

MA CA GC P

Age (years) 45.10 ± 13.06 40.87 ± 10.87 38.79 ± 10.96 0.106

Gender, n (%)

Male 9 (30.0%) 17 (56.7%) 10 (33.3%) 0.071

Female 21 (70.0) 13 (43.3%) 20 (66.7%)

Course of disease (month) 55.07 ± 32.95 60.90 ± 34.19 59.60 ± 29.94 0.766

VAS 7.50 ± 1.80 7.33 ± 1.92 7.07 ± 2.24 0.698

Total RQLQ score 87.73 ± 35.35 90.47 ± 29.55 87.93 ± 33.65 0.938

Sleep domain 8.63 ± 4.90 9.30±5.17 7.87±5.06 0.547

Daily life domain 32.60 ± 14.15 35.47 ± 15.06 32.87 ± 13.82 0.695

Eye symptoms domain 9.77 ± 6.32 10.23 ± 7.51 9.40 ± 5.82 0.887

Emotion domain 12.50 ± 7.17 13.03±5.98 11.93 ± 6.99 0.819

COR 8.96 ± 1.71 8.92 ± 1.55 9.18 ± 1.98 0.827

ACTH 104.22 ± 36.10 102.44 ± 30.73 105.55 ± 46.46 0.952

CRH 27.93 ± 7.63 31.41 ± 7.44 27.54 ± 7.22 0.091

MA = Mind-regulating acupuncture combined with intranasal glucocorticosteroids (INGC); CA = Conventional acupuncture combined with INGC; GC 

= INGC. RQLQ = Rhinoconjunctivitis Quality of Life Questionnaire; CRH = corticotrophin releasing hormone; COR = cortisol; ACTH = adrenocortico-

tropic hormone.
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Primary outcome

The VAS scores of the overall nasal symptoms of each group 

roughly followed a normal distribution. The 8-weeks treatment 

significantly decreased the VAS scores from baseline in each 

group (MA: 4.73 ± 2.01, CA: 4.33 ± 2.70, GC: 3.60 ± 2.27) [F (4, 

84) =73.614, P< 0.001]. However, there was no statistically 

significant interaction between time and treatment measures 

[F (8,170) =1.489, P=0.164]. The VAS score has no statistical dif-

ference among groups at any time point of treatment [F (2,87) 

=0.368, P=0.693]. A post-hoc power analysis showed a power of 

0.9313 (Table 2 and Figure 2).

Secondary outcome

The corrected alpha level in the RQLQ scores was 0.01(0.05/5). 

The RQLQ total scores and sub-item scores of each group did 

not completely conform to the normal distribution. After eight 

weeks of treatment, the RQLQ total score (P<0.001) and its 

sub-item scores (P<0.01) were significantly improved in all three 

groups, except the sleep domain in group GC (P =0.386). Com-

paring the change of total RQLQ score and each domain score 

between any two groups, there was only a significant difference 

on the sleep domain between  MA with GC and CA with GC, but 

no difference between MA and CA (Corrected P: P
MA vs GC

=0.002, 

P
CA vs GC

=0.007, P
MA vs CA

=1.000; uncorrected P: P
MA vs GC

=0.001, P
CA vs 

GC
=0.002, P

MA vs CA
=0.683) (Figure 3).

The corrected alpha level in the laboratory data was 0.0083 

(0.05/6). Hormones levels of each group did not completely con-

form to the normal distribution. Inter-group comparison of the 

change of COR from baseline was nonsignificant after Bonfer-

roni correction (Corrected P: P
MA vs GC

 = 0.016, P
MA vs CA

 = 0.930, P
CA vs 

Table 2. Overall nasal symptoms VAS score.

GC
 = 0.229; uncorrected P: P

MA vs GC
 = 0.005, P

MA vs CA
 = 0.076, P

CA vs GC
 

= 0.310). The change of ACTH and CRH from baseline showed no 

difference among three treatment groups either (P
ACTH

 =0.121, 

P
CRH

 =0.119). However, we noticed that AR subjects usually 

had lower COR levels than healthy subjects at baseline before 

Bonferroni correction (Corrected P: PM
A vs H

 =0.044, P
CA vs H 

=0.026, 

P
GC vs H 

=0.070; uncorrected P: P
MA vs H

 =0.007, P
CA vs H

 =0.004, P
GC vs H

 

=0.012). Both MA and CA significantly increased COR levels after 

8-weeks treatment (P
MA

< 0.001, P
CA

 =0.011), and even similar to 

the healthy subjects’ level at the end of interventions (Corrected 

P: P
MA vs H

 =1.000, P
CA vs H

 =1.000; uncorrected P: P
MA vs H

 =0.645, P
CA 

vs H
 =0.729). No statistical difference was observed within GC 

before and after treatment (P
GC

 =0.797). Furthermore, the level 

of CRH and ACTH had no significant difference between the 

baseline of AR subjects and healthy subjects (P
CRH

 =0.086, P
ACTH 

=0.75). The ACTH level increased (P
MA

 =0.035, P
CA

 =0.008) and 

CRH level decreased (P
MA

 =0.004, P
CA

 =0.033) in two acupuncture 

groups (Figure 4).

Safety 

There was no serious adverse event occurred in the study. 

Two cases of bruising at Hegu (LI4) acupoint occurred in each 

of the two acupuncture treatment groups, and the bruising 

disappeared after 3 to 5 days, with no effect on the subsequent 

treatment. Eight cases reported nasal dryness which was related 

to INGC. There was no difference in occurrence frequencies of 

various adverse events among groups (Table 3).

Discussion
The combination of acupuncture with standardized medications 

MA CA GC

Week 0 7.50±1.80 7.33±1.92 7.07±2.24

Week 2 5.77±2.24* 5.07±2.40 * 5.00±2.24 *

Week 4 4.90±1.19 4.33±2.280 4.07±2.50

Week 6 4.03±2.30 3.53±2.06 3.90±2.07

Week 8 2.77±1.74* 3.00±2.13 3.47±2.10

Holistic analysis Among groups Within groups Interaction 
effect

(F, P) 0.368, 0.693 73.614, ＜0.001 1.489, 0.164

The VAS score of overall nasal symptoms in different time points of 

either group (mean with SD). Repeated measurement analysis of vari-

ance. No statistical difference at the same time point among groups. 

*The difference was statistically significant compared with the previous 

measurement within group, P <0.05. MA = Mind-regulating acupuncture 

combined with INGC; CA = Conventional acupuncture combined with 

INGC; GC = INGC.

Figure 2. VAS score of overall nasal symptoms at different time points of 

either group (mean with SD). Repeated measurement analysis of vari-

ance. The treatment of each group has a statistically significant effect on 

the VAS scores (P＜0.001). No statistical difference at the same time point 

among groups. MA = Mind-regulating acupuncture combined with 

INGC; CA = Conventional acupuncture combined with INGC; GC = INGC.



189

RCT acupuncture enhancing the HPA axis in AR

is common for AR management in China. This study explored 

the therapeutic efficacy of two different acupuncture schemes 

combined with INGC for AR. Previous acupuncture studies did 

not include consistent standard medication control. The efficacy 

of acupuncture was compared with loratadine in an RCT (29), 

compared with the combination of cetirizine and budesonide 

nasal spray in a non-randomized controlled trial (30), and both 

studies stated that acupuncture had the same efficacy as medi-

cation treatment without significance. Several studies showed 

the combination of INGC and other medications could further 

improve the efficacy (31-33), so we tried to explore the effect of the 

INGC combined with acupuncture.

Figure 3. Change from baseline in subitem and total scores of Rhinoconjunctivitis Quality of Life Questionnaire (ROLQ) after 8-week treatment. 

Nonparametric test. The corrected alpha level was 0.01 (0.05/5). * The significant, difference within group before and after treatment. NS = Not signifi-

cant; MA = Mind-regulating acupuncture combined with INGC; CA = Conventional acupuncture combined with INGC; GC = INGC.

Figure 4. Concentration of serum corticotrophin releasing hormone (CRH), serum cortisol (COR), and plasma adrenocorticotropic hormone (ACTH). 

Nonparametric test. The corrected alpha level was 0.0083 (0.05/6). The change of COR from baseline between MA and GC had no significant differ-

ence after Bonferroni correction. * The significant, difference within group before and after treatment. . NS = Not significant; MA = Mind-regulating 

acupuncture combined with INGC; CA = Conventional acupuncture combined with INGC; GC = INGC.
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Though two combined acupuncture schemes did not improve 

the nasal symptoms and overall quality of life scores compared 

with INGC alone, the sleep domain of RQLQ in the acupuncture 

groups significantly improved after treatment compared to GC 

group. Furthermore, sleep disorder is a common symptom in 

AR patients and affects their quality of life (34). The sleep qua-

lity of patients should also be essentials for the evaluation of 

therapeutic efficacy, an additional treatment for insomnia may 

be required in AR patients to improve their life quality further 
(35,36). The sleep disturbance is not only due to nasal symptoms, 

but also related to chronic systemic inflammation status (37).The 

INGC may not enough for AR treatment from this perspective. 

In consistence with this study, several studies showed similar 

results that corticosteroid therapy did not significantly improve 

the RQLQ and Epworth Sleepiness Scale of AR patients (38, 39). 

Therefore, the effect of acupuncture combined with INGC on 

improving sleep quality is worth further study.

Previous studies have shown HPA axis dysfunction in allergic 

diseases. Some researches stated that the level of ACTH and COR 

elevated within 40 mins in patients with allergic rhinitis exposed 

to allergic substances (40), and HPA axis responsiveness to stress 

was blunted in atopic patients (20, 41, 42). We hypothesized that the 

HPA axis of moderate to severe AR patients would be in hypo-

function due to long-term inflammatory stimulation. Therefore, 

we focused on the basic level of HPA axis related hormones. The 

present study showed that their COR level was lower than that 

of healthy participants, but the difference was non-significant 

after Bonferroni correction. Animal experiments showed that 

acupuncture significantly activate the inhibition status of HPA 

axis with elevating the level of ACTH and COR in the model rats 

with asthma (43). However, our laboratory data cannot prove the 

impact of acupuncture on HPA related hormones. Although 

there is a trend that acupuncture enhanced the activity of HPA 

axis by increasing the low level of COR in AR patients to that 

of healthy subjects, possible differences observed in hormone 

changes between groups did not reach conventional levels of 

statistical significance after Bonferroni correction. The alpha 

level of 0.05 was artificial statistical standard, hence, no statis-

tical significance after multiple correction cannot exclude the 

possibility of positive. The present study explored the influence 

of acupuncture on HPA axis and found interesting trend regula-

tion, so further research is needed to determine the correlation 

in a larger sample size.

A axis by increasing the low level of COR in AR patients to that 

of healthy subjects, though possible differences observed in 

ACTH or CRH between groups did not reach conventional levels 

of statistical significance. In contrast, INGC (budesonide) had no 

significant effect on COR level.  

Interestingly, based on the theory of TCM, we expected that the 

mind-regulating acupuncture would have a better effect on the 

improvement of emotion and sleep quality of AR patients than 

conventional acupuncture. However, the study showed no sig-

nificant difference in emotion or sleep quality between the two 

acupuncture groups, which indicated that the conventional acu-

puncture scheme also played a positive role in the improvement 

of sleep quality. Otherwise, the mind-regulating acupuncture 

might trigger more inclusive regulating effects on the mental 

area for AR patients, which have not been fully reflected through 

the questionnaire used in this study.

There were several limitations. Firstly, we have done a lot of 

testing on secondary outcomes, though the present study was 

an exploratory trial and Bonferroni correction was made in se-

condary outcomes.  Secondly, there was possibly a ceiling effect 

caused by INGC that limited the improvement of symptoms of 

acupuncture. Alternatively, the research design of the perso-

nalized or on-demand INGC application may be more suitable 

to reflect the therapeutic value of acupuncture. Finally, some 

studies have pointed out that high-dose or long-term use of bu-

desonide can inhibit the HPA axis (44, 45), and the other declared 

short-term use and conventional dosage of budesonide had no 

significant effect on the HPA axis (46). It would have been better 

to use mometasone or fluticasone instead of budesonide in 

this study to exclude the suspicion of HPA inhibition related to 

budesonide.

Conclusions
Although acupuncture combined with INGC may have potential 

effect on sleep quality, the combination therapy cannot further 

improve nasal symptoms or RQLQ compared to INGC alone in 

AR patients. The regulation of acupuncture on HPA axis needs to 

be explored further.

List of abbreviations
AR: Allergic rhinitis; INGC: Intranasal glucocorticosteroids; TCM: 

Traditional Chinese medicine; HPA: Hypothalamus-pituitary-

Table 3. Adverse events.

MA 
(n=30)

CA 
(n=30)

GC 
(n=30)

P

Overall 3 4 5 0.749

Sever adverse events 0 0 0 -

Bruising 2 2 0 0.351

Nasal dryness 1 2 5 0.168

The frequency of adverse events in each group was reported. Chi-square 

test. No significant difference in adverse events frequency among 

groups.  MA = Mind-regulating acupuncture combined with intranasal 

glucocorticosteroids (INGC); CA = Conventional acupuncture combined 

with INGC; GC = INGC. 
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adrenal; NEI: Neuroendocrine immune system; VAS: Visual Ana-

logue Scale; SPT: positive skin prick test; MA: Mind-regulating 

acupuncture combined with INGC; CA: Conventional acupunc-

ture combined with INGC; GC: INGC alone; H: Healthy subjects; 

RQLQ: Rhinoconjunctivitis Quality of Life Questionnaire; ANOVA: 

Analysis of variance.
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