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Abstract
Background: Allergic rhinitis (AR) is a common allergic disease which affects people worldwide and
traditional Chinese medicine is getting popular among AR patients for de�nite clinical effect and less
adverse reactions. Lung qi di�ciency and cold syndrome (LQDCS) is a frequent type of AR, and Chinese
herbal medicine Bimin Decoction (BMD) was generated for AR patients with LQDCS. This study aimed to
compare the clinical e�cacy of BMD for AR patients with LQDCS to conventional medicine loratadine
and �uticasone nasal spray. . Methods/Design: The study was designed as an open-label, non-inferiority,
randomized controlled trial. A total of 108 AR patients with LQDCS aged 19 to 60 were 1:1 randomly
allocated to BMD group and control group by central computer system in Beijing Hospital of Traditional
Chinese Medicine from January 2017 to April 2018. 98 completed the study (n=51; n=47). Patients
inBMD group received Bimin Decoction while the control group received �uticasone nasal spray and
loratadine tablets for a 4-week treatment. The primary outcome was change of the Total Nasal Symptom
Score (TNSS) at baseline and the end of treatment. Alterations in Rhinoconjunctivitis Quality Life quality
Questionnaire (RQLQ), nasal resistance (NR) and acoustic rhinometry parameters were second outcomes.
Any side effect of treatment was observed and recorded. Results: After the 4-week treatment the TNSS
total score was signi�cantly reduced in both groups from baseline (P < 0.05), no signi�cant between-
groups differences were observed for the changes of TNSS scores [-0.08 (95% CI -0.56 to 0.40)], which
was within the de�ned non-inferiority margin. RQLQ in both groups decreased signi�cantly (P < 0.001)
from baseline and more obvious reduction in BMD group was observed (P < 0.001). There was no
signi�cant difference in the nasal resistance, the nasal volume and the nasal minimum cross-sectional
area after treatment between groups (P > 0.05). Conclusions: These �ndings indicated that BMD helps
relieve PAR symptoms and improve rhinitis-related life quality. Our study indicated that BMD is non-
inferior to loratadine tablets and �uticasone nasal spray for AR patients with LQDCS. Trial registration:
Chinese Clinical Trial Registry, ChiCTR-INR-16010063. Registered on 2 December, 2016 Keywords:
Perennial allergic rhinitis, Chinese traditional medicine, Randomized controlled trial, Clinical e�cacy

Background
Allergic rhinitis (AR) is a common allergic disease which is divided into perennial allergic rhinitis (PAR)
and seasonal allergic rhinitis. Therapy of PAR mainly include allergens avoidance, pharmacological
treatment, immunotherapy and surgery, however each has its limitations [1].The most effective way to
cure AR is to prevent from exposure to allergens, but those in the air are often di�cult to avoid.
Immunotherapy is still less popular for its long therapy cycle (recommended for 3~5 years) and e�cacy
concerns among patients [2]. Therefore pharmacological treatment is still the main therapy for AR.

Although western medicine such as antihistamines are rapid and accurate in relieving symptoms, those
drugs can't fundamentally regulate the immune state of patients and sometimes cause unfavorable side
effects [3]. As a result many patients choose to explore complementary and alternative medicines and
traditional Chinese medicine (TCM) has gained popularity [4].



Page 3/12

Our department have been devoted to TCM on allergic rhinitis for several decades and formed
experienced herbal formulas. Bimin Decoction, composed of saposhnikovia divaricata (fangfeng),
astragalus (huangqi), asarum heterotropoides (xixin), radix peoniae alba (baishao), and atractylodes
(baizhu) et cetera, which mainly ascend Yang (warm) and dispell wind-cold, at the same time astringe
lung Qi to help consolidate the base of life. Bimin Decoction contains substances which demonstrate
anti-in�ammatory and immune regulating functions [5-8]. The current study aims at exploring the e�cacy
of Bimin Decoction on symptoms and life quality among PAR patients of lung qi weak and cold pattern.

Methods And Design
Study design

A double-blinded, randomized controlled trial was carried out to investigate the effects of Bimin
Decoction on subjective symptoms, life quality and nasal resistance (NR) in PAR patients. The study was
conducted at the Otorhinolaryngology Department of Beijing Hospital of Traditional Chinese Medicine.

Patients who were willing to join the study and met the inclusion criteria con�rmed by outpatient clinic
physicians were randomly divided into the Chinese medicine (experimental) group and the western
medicine (control) group by a computer-generated random number allocation scheme.

The study design and protocol were approved by the Ethics Committee of Beijing Hospital of Traditional
Chinese Medicine a�liated to Capital medical University (code 2016BL-047). All subjects signed informed
consent before enrollment. The study was conducted in accordance with the principles of the Declaration
of Helsinki (2004) and in accordance with the Medical Research Involving Human Subjects Act (WMO).
The study was registered in the China Clinical Trial Registry Center (ChiCTR-INR-16010063) on 2
December 2016. The study will be reported according to the Consolidated Standards of Reporting Trials
(CONSORT) 2010 guidelines [9].

Subjects

Patients suffered PAR who volunteered for the study were selected from January 2017 to April 2018. The
detailed inclusion criteria included (1) patients aged between 18 and 65 years; (2) patients diagnosed of
PAR, including symptoms such as sneezing, rhinorrhea, nasal obstruction and pruritus, symptoms
occurred at least 4 days per week and lasted more than 4 weeks [10], with positive skin prick test to house
dust mites (+++ or more, ALK reagent) according to the Allergic Rhinitis and its Impact on Asthma criteria
(ARIA, 2008); (3)the syndrome differentiation corresponded with lung qi weak and cold pattern [11]; (4)
patients who signed the informed consent form. (5) patients who were free of allergies related to herbal.
The exclusion criteria included (1) women who were pregnant or ready to conceive in past 6 months, or
during lactation; (2) patients with nasal polyps, rhinosinusitis, obvious deviated nasal septum, or upper
respiratory tract infection; (2) patients who were undergoing treatment for AR; (3) those who have serious
disorders such as vascular malformation, hypertension, hematologic diseases, diabetes mellitus,
malignant tumor, or mental disorders.
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Randomization and double blinding

Participants recruited were randomly allocated into either the experimental group (n = 54) or the control
group (n = 54) in a 1:1 ratio by a computer-generated random sequence after a 7-day baseline. Excluded
subjects (n = 9) were eliminated as they failed to ful�ll the eligibility criteria. During the intervention, four
subjects were excluded for common cold and six subjects withdrew from the study for personal reasons
Fig. 1 . The study period is listed in table 1. The allocation to the experimental or control group will then

be performed using sealed consecutively numbered envelopes prepared by the trial team. After
randomization, the group assignments were sealed and concealed sequentially into numbered light-proof
envelopes.

The physicians were responsible for recruitment and therapeutic assessment of the patients. The
investigators were responsible for the distribution of drugs. The person in charge of the envelopes gave
the speci�ed envelope to the investigator once the patient met the inclusion criteria. To preserve masking,
only investigators had access to the allocation and they were asked to not communicate with the
participants or assessors about the treatment procedures and responses. In this study, neither the
patients nor the physicians were aware of the list of patients in the experimental group and control group
before data decoding.

Fig 1 (additional �le 1)

Table 1 Study design schedule

Week -1 0 1 2 3 4
  Baseline Treatment and follow-up phase
Patient enrollment √          
Medical history √          
Skin prick tests   √        
Informed consent   √        
Randomization   √        
TNSS   √ √     √
RQLQ   √ √     √
Adeverse event   √ √ √ √ √

TNSS, Total Nasal Symptoms Score;

RQLQ, Rhinoconjunctivitis Quality of Life Questionnaires.

Intervention

The experimental group received Bimin Decoction while the control group received Fluticasone furoate
spray (Flixonase, 50μg*120press, Glaxo Wellcome, S.A) and Loratadine Tablets (Clarityne, Shanghai
Schering plough Pharmaceutical Co. Ltd.). Composition of Bimin Decoction is presented below in table 2.
Herbal medicines involved in study were all produced by Beijing Institute of Traditional Chinese Medicine
in the same batch. Before decoction, all herbals should be socked in cold water which was 3 cm over the
surface for 1 hour. The �rst decoction was boiled over high heat and remained boiling status with low
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heat for 30 minutes, then �ltered and reserved the liquid. The second decoction was boiled with cold
water 2 cm over the surface of the residue over high heat and remained boiling status with low heat for
15 minutes. The liquid was �ltered and combined with the �rst decoction, with total volume of 400ml
approximately. Subjects took 200ml at 30 minutes after breakfast and dinner respectively for 30 days. No
other medicine or spicy, �shy, cold food was allowed during treatment. According to the step-up therapy
recommended by ARIA [12], the control group had Flixonase 2 press for each side and Loratadine Tablets
10mg per day.

Table 2 The composition and volume of herbal medicines in Bimin Decoction (Every 7 dose)

Component Volume (g)
Saposhnikovia divaricata root (fangfeng) 10
Astragalus root (huangqi) 15
Atractylodes root (baizhu) 10
Cassia twig (guizhi) 6
Radix paeoniae alba root (baishao) 10
Prunus mume fruit (wumei) 6
Fructus chebulae fruit (hezi) 6
Licorice root (gancao) 6
Asarum heterotropoides root (xixin) 3
Schisandra chinensis fruit (wuweizi) 6
Herba ephedrae stem (mahuang) 3

Main outcome

The main outcome of this study was the total nasal symptom score (TNSS). Method of quartering was
used to evaluate the improvement of single and total symptom scores of nasal and eye symptoms. The
measurement was based on four nasal symptoms including sneeze, rhinorrhea, itchy nose and nasal
obstruction, each was scored from 0 to 3 (0 = none, 1 = mild, 2 = moderate, and 3 = severe).

Secondary outcomes

The authorized and Sinicized Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) was applied. RQLQ
is consisted of 28 questions on a 7-point scale (0 = not impaired at all, 6 = severely impaired) in 7
domains: activity limitations, sleep problems, nose and eye symptoms, non-nose/eye symptoms,
practical problems, and emotional function [13]. Total score and seven domain scores were compared.

All subjects were acclimatized for 20~30 minutes and required to clean up nasal secretions before nasal
resistance (NR) and acoustic rhinometry measurements (model: NR-6, British GM). The parameter
analyzed was the bilateral exhalation and inhalation resistance, total nasal resistance and nasal
minimum cross-sectional area (NMCA). We used the measurement of nasal volume (NV) between 0 and
7cm. Each subject underwent 4 times measurements on each side and the average was calculated for
data analysis.
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Sample size

The sample size was evaluated with SAS 9.3 software (SAS Institute Inc., Cary, NC, USA) in the Clinical
Evaluation Center of Beijing Hospital of TCM. The mean change in TNSS was set as the indicator in the
calculation. We assumed that there would be 30 % improvement of TNSS symptoms in experimental
group, considering a power of 80 %, alpha of 0.05, and an acceptable delta of 0.2, the results showed that
a clinically important difference can be detected by a sample size of at least 49 in each group. This
number was then increased to 59 each group (total of 108) to allow for a predicted 20% dropout rate.

Statistical analysis

All statistical analysis was performed using SPSS software (SPSS Inc., Chicago, IL, USA; version 22.0).
Data were represented as mean and standard deviation. Scores of symptoms between groups were
compared using independent-sample t test, NR and nasal acoustic re�ection volume values intra-group
were compared using paired-sample t test. Numeration data between groups were assessed using
Fisher's exact test. Two-sided P values <0.05 was de�ned as statistically signi�cant.

Results

A total of 108 cases were divided into two groups, including 29 males and 22 females aged 19~60 years,
averaged 36.8 ± 11.6 years; 47 cases in the control group, including 26 males and 21 females aged
22~59 years, averaged 37.9 ± 10.2 years. The general information of the two groups showed no
statistical signi�cance (Table 3).

TNSS

After the 4-week intervention, both groups reduced in TNSS total score: the experimental group from 7.84
± 1.46 to 1.94 ± 1.12 (P = 0.019) and the control group from 8.43 ± 1.56 to 2.09 ± 0.93 (P = 0.021). No
statistical signi�cance was found between groups (P = 0.346) (Table 3 and 4).

Table 3 Homogeneity test for general characteristics and measurement variables
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Characteristics or
variables

Experimental group (𝑁 =
51)

Control group (𝑁 =
47)

𝑃
value

Age (years) 36.8 ± 11.6 37.9 ± 10.2 0.523
Male/female 29/22 26/21 0.221
TNSS (score)        

Overall 7.84 ± 1.46 8.43 ± 1.56 0.062
Sneeze 2.22 ± 0.67 2.28 ± 0.71 0.608
Runny nose 2.06 ± 0.79 2.23 ± 0.76 0.265
Itchy nose 1.90 ± 0.94 2.19 ± 0.74 0.141
Nose obstruction 1.67 ± 0.95 1.72 ± 0.85 0.784

RQLQ (score)  
Overall 67.18 ± 8.19 66.81 ± 9.23 0.735
Activity limitations 9.04 ± 2.88 9.77 ± 3.10 0.226
Sleep problems 6.12 ± 2.42 6.36 ± 2.34 0.576
Nose symptoms 14.24 ± 2.95 13.94 ± 3.00 0.604
Eye symptoms 5.80 ± 3.02 4.85 ± 3.20 0.128
Non nose/eye symptoms 14.04 ± 3.48 13.72 ± 3.75 0.702
Practical problems 10.25 ± 2.54 11.04 ± 3.00 0.123

Emotional function 7.69 ± 2.67 7.13 ± 2.94 0.331

 

Table 4 Effect of Bimin Decoction on allergic rhinitis symptoms

Characteristics or
variables

Experimental group (𝑁 =
51)

Control group (𝑁 =
47)

𝑃
value

TNSS (score)        
Overall 2.17 ± 1.26 2.29 ± 0.93 0.352
Sneeze 0.57 ± 0.51 0.60 ± 0.40 0.612
Runny nose 0.53 ± 0.50 0.59 ± 0.52 0.811
Itchy nose 0.57 ± 0.46 0.47 ± 0.53 0.259
Nose obstruction 0.45 ± 0.60 0.50 ± 0.45 0.530

RQLQ

After the intervention, the single and overall RQLQ in the two groups both reduced signi�cantly: the
experimental group from 67.18 ± 8.19 to 14.54 ± 3.56 (P < 0.001) and the control group from 66.81 ± 9.23
to 22.45 ± 4.70 (P < 0.001); RQLQ total score after intervention in groups was statistically signi�cant (P <
0.001) (Table 5).

Table 5 Effect of Bimin Decoction on Rhinoconjunctivitis Quality of Life Questionnaire

Fig 2 (additional �le 2)

Nasal resistance and acoustic rhinometry

There was no signi�cant difference in the NR, the NV and the NMCA between groups (P > 0.05) (table 6
and 7).
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Characteristics or
variables

Experimental group (𝑁 =
51)

Control group (𝑁 =
47)

𝑃
value

RQLQ (score)        
Overall 14.57 ± 3.56 22.45 ± 4.70 <

0.001
Activity limitation 2.92 ± 1.56 2.81 ± 1.79 0.170
Sleep problems 0.90 ± 1.01 1.85 ± 1.16 <

0.001
Nose symptoms 2.75 ± 1.75 4.26 ± 1.87 <

0.001
Eye symptoms 1.20 ± 1.39 1.55 ± 1.64 0.319
Non nose/eye
symptoms

3.71 ± 2.54 6.19 ± 2.74 <
0.001

Practical problems 2.02 ± 1.49 3.79 ± 2.27 <
0.001

Emotional function 1.08 ± 1.07 2.00 ± 1.63 0.004

Table 6 Comparison of nasal resistance between groups after intervention Pa/cm3, ± s additional �le 3

Table 7 Comparison of acoustic rhinometrey between groups after intervention ml, ± s additional �le 4

Discussion
Modern medicine for PAR mainly including antihistamines and intranasal steroids [1]. These medicines
play different roles in prevention and therapy of allergic rhinitis. Although clear targets, rapid-acting and
marked effects, they have different side effects of varying degrees. For example, intranasal steroids
should be used for several days to achieve the maximum effect then gradually reduced to minimum dose
to control symptoms. Patients may discontinue when symptoms appears to alleviate because of
di�culty in grasping the speci�c dosage and medication period. Antihistamine drugs also have side
effects such as cardiac toxicity, drowsiness, and operation disability [14]. As a result more and more
clinicians and patients are looking for complementary alternative medicines such as Chinese medicine to
treat allergic rhinitis, which not only controls clinical symptoms but also regulates patients’ physique.

Allergic rhinitis is one of the dominant diseases of traditional Chinese Medicine, which belongs to the
concept of "biqiu". TCM believes that allergic rhinitis is caused by speci�c constitution, organs
consumption and exogenous pathogenic factors. Once the inducing factors are encountered, symptoms
would be easy to attack. Treatment of biqiu disease with traditional Chinese medicine has a long history.
Chinese medicine can regulate patients’ immune function to release symptoms and reduce frequency of
attacks in order to achieve prevention and treatment of allergic rhinitis. The experienced prescription
Bimin decoction picks astragalus membranaceus as preparations to invigorate Qi to consolidate
super�cies and ascend Yang to excrete water. Atractylodes (baizhu) and saposhnikovia divaricata
(fangfeng) are both sovereign drugs as atractylodes (baizhu) helps astragalus (huangqi) consolidate
exterior, and saposhnikovia divaricata (fangfeng) dispells wind-cold to prevent muscular interstices from
invasion of exogenous pathogenic factors. Cassia twig (guizhi) can warm Yang to dispell cold, radix
paeoniae alba (baishao) can astringe Sour to harmonize Yin. Asarum heterotropoides (xixin) resolves
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�uid-retention for resuscitation. Fructus chebulae (hezi), prunus mume (wumei) and schisandra chinensis
(wuweizi) are minister drugs as their main function astringing lung Qi to help astragalus membranaceus
consolidate the base of life. On the other side, they prevent saposhnikovia divaricata (huangqi) from over
diffusing. As the contrary drug, liquorice root (gancao) reconciles all drugs above. Modern medical
researches show that astragalus (huangqi), saposhnikovia divaricata (fangfeng), atractylodes (baizhu),
radix paeoniae alba (baishao), prunus mume (wumei) and herba ephedrae (mahuang) all demonstrate
not only anti-allergic but also immune regulation function [5-8]. Researches showed that the ethanolic
extract of asarum heterotropoides (xixin) reduces anaphylaxis, as well as the anti-histamine and anti-
allergic effects [15]. Schisandra chinensis (wuweizi) increases generation of lymphoblastic cells and
enhance immune function of spleen to promote DNA synthesis of lymphocytes through its lung astringe
and kidney nourishment function [16, 17]. Licorice root has glucocorticoids likely anti-in�ammatory and
anti-allergic effects and its main components such as �avonoids and licorice compounds alleviate
cardiac toxic and side effects of antihistamines [18, 19].

This study evaluated the therapeutic effect of Chinese medicine from subjective and objective aspects.
Our results showed that the effective rate, the signi�cant symptoms improvement rate and the total TNSS
score after intervention were not statistically signi�cant in the experimental group and the control group.
This indicated that the controlling effect of Chinese medicine is as satis�ed as that of Western medicine,
and the four major symptoms including sneezing, running nose, nasal itching and nasal congestion had
been all obviously improved. The total score of RQLQ after intervention was signi�cantly better than that
of the control group. The obvious improvements of sleep, work and overall feelings indicated that
Chinese medicine was better than western medicine in improving systemic symptoms. The objective tests
showed that the total NR, the nasal cavity volume and the NMCA after intervention were not obvious in
groups, however symptoms after intervention were improved obviously and the changes were statistically
signi�cant, indicating that Bimin Decoction has same effect in relieving nasal mucosa hyperemia and
improving anti-in�ammation actions. We found Bimin Decoction could alleviate mucosal hyperemia,
edema and nasal turbinate swelling, leading to reduction of NR and increase of NMCA. Changes of
immunocyte level of AR patients after TCM therapy need to be proved in our further researches.

Conclusions
Our research proved that Nasal Decoction has the same therapeutic effect in alleviating nasal mucosal
hyperemia and controlling in�ammatory symptoms. The quality of life such as sleep, impact of work and
overall comfort level were improved signi�cantly than �uticasone and loratadine tablets. We paid
attention to the principle of "relieving symptoms �rst in acute disease and dealing with the origin in the
chronic" [20] and combined TCM and western medicine in treating allergic rhinitis. In the acute period we
aimed to release symptoms using western medicine, at the same time we adopted TCM in the theory of
syndrome differentiation according to meridians. In the chronic period, we used TCM to enhance patients’
constitution and improve body adaptability to prevent from recurrence based on the theory of syndrome
differentiation according to viscera.
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