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Abstract: Objective: To explore the clinical benefits of Biyuan Tongqiao granules (BTG) combined with mometasone 
furoate nasal spray (MFNS) on the symptoms of children with allergic rhinitis (AR). Methods: Seventy-eight children 
with AR who visited the Pediatric Department of our hospital from May 2019 to May 2020 were selected and ran-
domly divided into the BTG group (treated with BTG alone), MFNS group (treated with MFNS alone), and combined 
group (children with the combined use of BTG and MFNS), with 26 cases in each group. The nasal symptoms and 
oculonasal symptoms were evaluated and observed at baseline and 2 months after treatment. Results: Children 
in the combination group had significantly lower total nasal symptom score (TNSS), total non-nasal symptom score 
(TNNSS) scores, and visual analogue scale (VAS) scores than those with BTG alone and MFNS alone (P<0.05). The 
overall response rate was 69.23% in children with BTG alone, 80.77% in children with MFNS alone, and 92.31% in 
children with the combined treatment. Conclusion: BTG combined with MFNS can improve the symptoms of sneez-
ing and nasal congestion, which is better than single drug treatment.
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Introduction

With improvements in living standards, people 
have more choice in daily eating, leading to the 
increasing incidence of various allergic diseas-
es [1]. Allergic rhinitis (AR) is particularly promi-
nent among all types of allergic reactions, with 
a global incidence of approximately 10-50% 
over the past few decades, making it a global 
health challenge [2]. AR in children, also known 
as strain rhinitis, is a non-infectious chronic 
inflammatory disease of the nasal mucosa 
mediated by immunoglobulin E (IgE), involving 
multiple immune factors after allergen expo-
sure [3]. AR is one of the most common chronic 
diseases in pediatrics departments, with an 
increasing incidence and an average annual 
increase of 0.17% in children aged 6-7 years 
old and 0.18% in children aged 13-14 years old 
[4]. In China, AR occurs in 10% of children [5] 
and is a common pediatric condition with 
severe comorbidities, for which children are 
prone to complications such as otitis media 
and sinusitis [6]. Although AR does not cause 
serious events, children with acute onset typi-
cally have symptoms such as sneezing, runny 

nose, nasal congestion, and nasal itching, 
which affect their sleep quality, learning effi-
ciency, and quality of life, with some children 
even developing asthma [7].

AR is a type I allergy, which affects the serum 
levels of IL-17, IL-10, and other inflammatory 
factors. IL-17 exacerbates the inflammatory 
response [8] by accelerating neutrophil aggre-
gation and promoting cell differentiation to 
exacerbate its pro-inflammatory effect. IL-10 
suppresses the inflammatory response by 
inhibiting IgE production, which are then se- 
creted by the mast cells and eosinophil differ-
entiation [9]. IgE is a mediator of AR, and anti-
bodies targeting it bind to basophils and mast 
cells to accelerate the release of interleukins 
and histamine, increase glandular secretion, 
and improve nasal hyperreactivity [10, 11].

AR is an immune disease triggered by exoge-
nous antigens. Allergic individuals are sensi-
tized through their first contact with the aller-
gen, and later, re-contact with the allergen 
induces various nasal mucosa-related chronic 
inflammatory reactions. Allergens such as pol-
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len and dust mites are unavoidable, and thus, 
exposure to known allergens can be prevented. 
Although specific immunotherapy is effective 
for AR, its long course, high cost, and unproven 
safety make it unfit as a first-line treatment 
modality for AR in children [12]. Therefore, 
pharmacotherapy remains the primary option 
for children with AR.

According to the severity of disease, gluco- 
corticosteroids and antihistamines are usually 
administered orally, via nasal spray, or through 
nebulized inhalation [13]. Mometasone furoate 
nasal spray (MFNS) has been widely used for 
treating AR, and it can quickly and effectively 
improve clinical symptoms in children. How- 
ever, in clinical practice for the management of 
AR in children, the recurrence rate and inci-
dence of adverse reactions are high when us- 
ing MFNS treatment alone [14]. Recent guide-
lines recommend combination therapy for  
moderate-to-severe AR, and glucocorticoid- 
based combination therapy is an ideal solu- 
tion for symptom control [15, 16]. Traditional 
Chinese medicine has made significant prog-
ress in the treatment of children with AR, and 
this can improve the allergic state and has the 
advantages of low toxic side effects, long-last-
ing efficacy, and high safety, providing a new 
basis for the effective treatment of children 
with AR [17]. Biyuan tongqiao granule (BTG)  
is a compound derived from Chinese patented 
medicine, which has been proven effective for 
symptom control and immunoregulation [18]. 
BTG can improve the therapeutic effect of AR 
through various mechanisms, including the 
inhibition of inflammatory exudation and regu-
lation of SP-A expression and the Th1/Th2/
Th17 cell balance, making it a drug with high 
potential for combination therapy [17, 18]. 
However, there is still a lack of both foreign and 
domestic research on the combination of BTG 
and MFNS for AR in children. In this study, the 
combination of BTG and MFNS was adminis-
trated to treat children with AR, and the chang-
es in symptoms were observed to evaluate its 
clinical efficacy, to ultimately provide a theore- 
tical basis for improving treatment efficacy.

Materials and methods

Baseline data

Seventy-eight children who attended the pedi-
atric department of our hospital from May  

2019 to May 2020 and were diagnosed with  
AR according to the diagnostic criteria of 
Allergic Rhinitis and its Effect on Asthma (ARIA) 
guidelines [19] were enrolled in this study. They 
were selected and randomly divided into the 
BTG group (children treated with BTG alone), 
MFNS group (children treated with MFNS 
alone), and combined group (children treated 
with the combined use of BTG and MFNS) 
according to a random number table, with 26 
cases in each group. The sample size calcula-
tion method is shown in Equation 1, with α = 
0.05 and 1 - β = 0.8. The expected effective 
rates for BTG alone, MFNS alone, and the com-
bination of BTG and MFNS were 65%, 65%,  
and 97%, respectively, with n1 = n2 = n3 = 23, 
an estimated dropout rate of 15%, and a final 
sample size for each group of 26.

Z Z 1 1

max n , i, j

n
p p p p

n pairs

2
1 /2 1

2
1 1 2 2

ij

ij

=
+ - + -

=
d

- -a bl^ ^ ^

^

h h h

h

6 @

" ,

                                                            (Equation 1)

The inclusion criteria were as follows: ① chil-
dren aged 3-14 years old; ② children with the 
onset of AR upon initial diagnosis; ③ children 
who received no medication treatment within 1 
week prior to inclusion. The exclusion criteria 
were as follows: ① children suffering from 
pneumonia, bronchitis, or asthma, among oth-
ers; ② children with hematopoietic or immune 
system comorbidities, other primary or malig-
nant tumors, or other wasting diseases; ③ chil-
dren with a drug allergy; ④ children with psy- 
chiatric disorders; ⑤ children with low compli-
ance. The study was approved by the Ethics 
Committee of Qingdao Women and Children’s 
Hospital (No. NCT01325864), and guardians of 
all the children signed an informed consent 
form at the beginning of diagnosis for the fur-
ther use of clinical records.

Methods

Children in the BTG alone group were treated 
with BTG (Shandong New Era Pharmaceutical 
Co., Ltd., Z20030071), three times daily, 15 g 
each time, for eight weeks. Children in the 
MFNS alone group were treated with MFNS 
(Schering-Plough Labo N.V., Belgium, H2014- 
0100) at 50 μg per nostril, once per day (in 
total, 100 μg) [15]. Children in the BTG and 
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MFNS combination group were treated with 
BTG and MFNS with the same delivery method 
and dosage as those in the other two groups. 
Children in all three groups were treated con-
tinuously for eight weeks.

Outcome measurements

Primary indicators

Treatment efficacy: The treatment efficacy was 
evaluated before treatment and two months 
after treatment. The score of clinical symptoms 
and signs was used as the efficacy index to 
judge the treatment efficacy. An efficacy index 
≥66% was considered markedly effective, 
26-66% was considered effective, and <26% 
was considered ineffective, and the overall 
response rate was the sum of the effective and 
markedly effective scores [20]. The calculation 
was as follows: efficacy index = (pre-treatment 
score - post-treatment score)/pre-treatment 
score × 100%. The clinical symptom scoring 
standard was as follows: at least 1 consecu- 
tive sneeze number <5, daily runny nose <4 
times, nasal congestion on conscious inhala-
tion, intermittent itchy nose and other symp-
toms, scored as 1 point; at least 1 consecutive 
sneeze number 6-10, daily runny nose 5-9 
times, intermittent or interactive nasal conges-
tion, bearable itchy nose and other symptoms, 
scored as 2 points; at least 1 consecutive 
sneeze number ≥11, daily runny nose ≥10 
times, mouth breathing almost all day, unbear-
able itchy nose and other symptoms, scored as 
3 points. The physical sign scoring standard 
was as follows: mild swelling of the turbinate, 
with the nasal septum and middle turbinate  
still visible, scored as 1 point; the inferior turbi-
nate and nasal septum (or nasal base) were 
close, with a small gap remaining between the 
inferior turbinate and the nasal base (or nasal 
septum), scored as 2 points; the inferior turbi-
nate was close to the nasal base and nasal 
septum, with invisible middle turbinate or pol-
ypoid changes and polyp formation in the 
mucosa of the middle turbinate, scored as 3 
points.

Nasal symptoms

The total nasal symptom score (TNSS) scale 
was used to evaluate the nasal symptoms in 
the children. The TNSS scale was used to rate 
the severity of symptoms, including sneezing, 
runny nose, nasal congestion, and nasal itch-
ing, with 0 indicating no symptoms and 4 indi-

cating extremely severe symptoms [21]. The 
total non-nasal symptom score (TNNSS) scale 
was used to evaluate the concomitant nasal 
symptoms in the children. The TNNSS scale 
was used to rate the concomitant symptoms 
other than total nasal symptoms, such as  
nasal reflux, itching of the eyes and nose, and 
lacrimation, with 0 indicating no symptoms and 
1 indicating the presence of symptoms [22].

Improvement of ocular and nasal symptoms

The visual analogue scale (VAS) score was us- 
ed to evaluate the improvement in ocular and 
nasal symptoms in children before treatment 
and after treatment. The VAS scale was evalu-
ated using a score of 0-10 points on a 10 cm 
long straight line, with 0 points indicating no 
symptoms and 10 points indicating very severe 
symptoms. Patients made a mark [23] on the 
horizontal line to indicate symptom perception.

Secondary indicators

Adverse effects: The adverse effects were ob- 
served and recorded in the follow-up period, 
including nausea, vomiting, chest distress, hot 
flush, nasal bleeding and rash.

Statistical methods

Statistical analysis was performed with SPSS 
22.0 software. The measurement data were 
expressed as the mean ± SD (

_
x±s), and the 

enumeration data were indicated as [n (%)] and 
compared by a Chi-square test. A paired sam-
ple t-test was used for intra-group compari- 
sons and an independent sample t-test was 
used for comparisons between groups, where-
as ANOWA was used for multiple group com-
parisons. P<0.05 indicated a statistically sig-
nificant difference.

Results

Differences in baseline data

There were no statistically significant differenc-
es in baseline data such as gender, age, dis-
ease duration, disease gradation, and body 
mass index (BMI), indicating comparability 
among groups (P>0.05, Table 1).

Comparison of treatment efficacy

The overall response rate was found to be 
69.23% in children treated with BTG alone, 
80.77% in children treated with MFNS alone, 
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and 92.31% in children treated with the combi-
nation of BTG0 and MFNS. The combined use 
of BTG and MFNS showed an increased over- 
all response rate compared to that with BTG 
alone and MFNS alone (P<0.05). These results 
suggested that BTG combined with MFNS was 
more effective for children with AR than BTG or 
MFNS alone (Figure 1).

Comparison of nasal symptoms

TNSS and TNNSS scores of children in the th- 
ree groups were significantly lower after treat-
ment than before treatment (P<0.05). Children 
treated with MFNS alone and with BTG com-
bined with MFNS showed decreased TNSS  
and TNNSS scores compared to those of indi-

viduals treated with BTG alone (P<0.05), and 
the TNSS scores of children treated with BTG 
and MFNS were significantly lower than those 
of children treated with MFNS alone (P<0.05), 
suggesting that BTG combined with MFNS 
could improve nasal symptoms (Figure 2).

Comparison of improvements in ocular and 
nasal symptoms

The children in the three groups showed 
decreased VAS scores after treatment relative 
to those before treatment (P<0.05). The VAS 
scores of children treated with MFNS alone  
and with BTG combined with MFNS were signifi-
cantly lower than those of children treated with 
BTG alone (P<0.05), and the VAS scores of chil-
dren treated with BTG combined with MFNS 
were significantly lower than those of children 
treated with MFNS alone (P<0.05). These 
results suggested that BTG combined with 
MFNS could improve the ocular and nasal 
symptoms and show higher efficacy (Figure 3).

Adverse effects

The incidence of adverse effects in the BTG, 
MFNS, and BTG combined with MFNS groups 
were 3.85% (1/26, nausea), 7.69% (2/26, 1  
hot flush and 1 nasal bleeding), and 11.54% 
(3/26, 2 hot flush and 1 rash), respectively,  
with no statistical difference (P>0.05). All 
adverse effects in each group subsided 
spontaneously.

Discussion

MFNS is a glucocorticoid preparation and an 
effective anti-inflammatory agent. It is often 
used clinically for treating AR and seasonal rhi-
nitis, but the disease is prone to relapse after 
discontinuing the medication. BTG comprises 

Table 1. Comparison of baseline data (
_
x±s)/[n (%)]

Clinical data BTG alone  
(n = 26)

MFNS alone 
(n = 26)

BTG combined with MFNS 
(n = 26) P-value

Gender Male 16 13 14 0.696
Female 10 13 12

Mean age (years) 6.25±1.72 6.05±1.26 6.17±1.52 0.891
Duration (years) 1.48±0.38 1.53±0.43 1.58±0.49 0.711
Condition Mild 19 20 18 0.962
Classification Moderate-severe 7 6 8
Body mass index (kg/m2) 15.00±1.25 15.25±1.38 15.19±1.29 0.733

Figure 1. Comparison of treatment efficacies. The 
overall response rate in MFNS group was higher than 
that in the BTG group, and the overall response rate 
in the combination group was significantly higher 
than that in BTG or MFNS group (P<0.05). * com-
pared with BTG alone, # compared with MFNS alone. 
BTG, Biyuan Tongqiao granules; MFNS, mometasone 
furoate nasal spray.
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Chinese herbal ingredients such as Magnolia 
denudata Desr., prepared Xanthium sibiricum 
Patr., Herba Ephedrae, Angelica dahurica, and 
Scutellaria baicalensis Georgi. Prepared X. 
sibiricum Patr. is characterized by sweet and 
bitter taste and a mild property. It also pos-

anti-allergic activity and contains glycosides 
polysaccharide, amino acids, and trace ele-
ments, which can elevate the levels of cyclic 
adenosine monophosphate, IgE, and immuno-
globulin M in the blood, increase the ability of 
white blood cells to induce interferon produc-

Figure 2. Analysis of nasal symptoms. The total nasal symptom score (TNSS) and total non-nasal symptom score 
(TNNSS) of children in all three groups after treatment were significantly lower than those before treatment (P<0.05). 
The TNSS and TNNSS scores for children in the MFNS group and combination group were significantly lower than 
those in the BTG group (P<0.05), and the scores for children in the combination group were significantly lower than 
those in the MFNS group (P<0.05). & compared with before and after treatment, * compared with BTG alone, # 
compared with MFNS alone. BTG, Biyuan Tongqiao granules; MFNS, mometasone furoate nasal spray.

Figure 3. Improvement in oculonasal symptoms. 
Visual analogue scale (VAS) scores for children in 
the three groups after treatment were significant-
ly lower than those before treatment (P<0.05). 
The VAS scores of children in the MFNS group and 
combination group were significantly lower than 
those in the BTG group (P<0.05), and the VAS 
scores of combination group were significantly 
lower than those with MFNS group (P<0.05). 
& compared with before and after treatment, 
* compared with BTG alone, # compared with 
MFNS alone. BTG, Biyuan Tongqiao granules; 
MFNS, mometasone furoate nasal spray.

sesses antibacterial activity 
and can relieve a stuffy nose, 
alleviate pain, and exert anti-
allergic effects by stabilizing 
the mast cell membrane, reg-
ulating the imbalance of Th 
cell immunity, and inhibiting 
the release of inflammatory 
transmitters, thus playing the 
role of improving human im- 
mune function. Angelica dah-
urica has a warm-pungent 
property and fragrant smell, 
has analgesic and anti-inflam-
matory effects, and can open 
the nine orifices of the hu- 
man body. It can also inhibit 
mast cell degranulation to 
block the inflammatory res- 
ponse, reduce IgE production, 
regulate immune functions, 
and improve allergic constitu-
tion [24-26]. It has different 
degrees of inhibitory effects 
on Streptococcus, Staphylo- 
coccus aureus, Penicillium, 
and Typhoid bacilli [27]. 

Scutellaria baicalensis Geor- 
gi. has anti-inflammatory and 
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tion, increase the activity of natural killer cells, 
enhance the non-specific immune function, 
and regulate humoral immunity [28, 29]. The 
anti-inflammatory effects of prepared X. sibiri-
cum Patr., A. dahurica, and S. baicalensis 
Georgi. can reduce inflammatory reactions and 
the degree of swelling of nasal mucosa and 
effectively relieve the symptoms of nasal con-
gestion; its anti-allergic and regulatory effects 
on immune functions of the body can effective-
ly relieve the symptoms of sneezing and runny 
nose. Magnolia denudata Desr. and Herba 
Ephedrae have astringent effects, which can 
improve local blood circulation, reduce capil- 
lary vascular permeability, relieve nasal muco-
sal edema, and promote the absorption of 
secretions, and the aqueous extract of Herba 
Ephedrae can inhibit the release of allergy 
transmitters [30], effectively relieving the 
symptoms of nasal congestion and runny  
nose. Jiang showed that BTG can act on multi-
ple components of the inflammatory reaction, 
thus reducing the symptoms of inflammatory 
reactions and exerting good anti-inflammatory 
effects, which might be related to enhancing 
specific and non-specific immune functions 
[31].

Kong conducted research to observe the clini-
cal value of BTG combined with MFNS, and the 
results showed that the levels of IgE in the 
study group treated with BTG and MFNS were 
significantly lower than those in the control 
group treated with MFNS [32]. This indicated 
that a combination of the two drugs could sig-
nificantly improve inflammatory injury and the 
hyperreactive nasal mucosa in children with 
AR. This might be related to the fact that topi- 
cal glucocorticoids, such as MFNS, can accel-
erate the apoptosis of inflammatory cells, lead 
to the secretion of adjustable inflammatory fac-
tors, and improve airway reactivity in children 
[33-35].

In this study, we found that TNSS, TNNSS, and 
VAS scores in the combination group were sig-
nificantly lower than those with BTG or MFNS 
alone, which proved that BTG combined with 
MFNS could improve the symptoms of sneez- 
ing and nasal congestion, and the clinical effi-
cacy of BTG combined with MFNS was signifi-
cantly better than that with BTG and MFNS 
alone, indicating that the combination was 
more effective than single drug for the treat-

ment of children with AR. The response rates 
with BTG alone, MFNS alone, and BTG com-
bined with MFNS were 69.23%, 80.77%, and 
92.31%, respectively. The overall efficiency of 
the combination of the two drugs was higher, 
which could be attributed to the multifaceted 
comprehensive effects of the pharmacologi- 
cal components of BTG on immune organs, 
immune cells, and inflammatory mediators, 
among others. The addition of BTG accelerates 
the transdermal absorption of the drug of 
MFNS, resulting in a significant increase in the 
bioavailability of the drug.

In conclusion, BTG combined with MFNS can 
improve the clinical symptoms of children with 
AR and improve the therapeutic efficacy. The 
novelty of this study is the comparison of the 
therapeutic effect of BTG or MFNS treatment 
alone with that of the combined use of a BTG 
and MFNS regimen. The shortcomings of this 
study are the lack of molecular mechanistic 
research, lack of long-term follow-up after  
treatment, and lack of a further understanding 
of the recurrence of AR. In the next step, the 
molecular mechanism will be investigated, and 
a long-term follow-up study will be carried out 
after treatment, to obtain more representative 
and scientific conclusions, thereby providing a 
more detailed theoretical basis for clinical 
treatment.

Acknowledgements

The authors received no financial support for 
the research, authorship, and/or publication of 
this study.

Disclosure of conflict of interest

None.

Address correspondence to: De Zhou, Department 
of ENT, Qingdao Women and Children’s Hospital,  
No. 217, Liaoyang West Road, Shibei District, 
Qingdao 266034, Shandong, China. Tel: +86-0532-
68661268; E-mail: nf9uai@163.com

References

[1] Julia V, Macia L and Dombrowicz D. The impact 
of diet on asthma and allergic diseases. Nat 
Rev Immunol 2015; 15: 308-322.

[2] Luthra M, Bist SS, Mishra S, Bharti B, Aggarwal 
V and Monga U. Evaluation of association of 
allergic rhinitis with bronchial asthma. Indian J 

mailto:nf9uai@163.com


Effect of BTG combined with MFNS in children with allergic rhinitis

5122 Am J Transl Res 2022;14(7):5116-5123

Otolaryngol Head Neck Surg 2019; 71: 1687-
1691.

[3] Casale TB and Dykewicz MS. Clinical implica-
tions of the allergic rhinitis-asthma link. Am J 
Med Sci 2004; 327: 127-138.

[4] Asher MI, Montefort S, Björkstén B, Lai CK, 
Strachan DP, Weiland SK and Williams H. 
Worldwide time trends in the prevalence of 
symptoms of asthma, allergic rhinoconjunctivi-
tis, and eczema in childhood: ISAAC phases 
one and three repeat multicountry cross-sec-
tional surveys. Lancet 2006; 368: 733-743.

[5] Santos AF, Borrego LM, Rotiroti G, Scadding G 
and Roberts G. The need for patient-focused 
therapy for children and teenagers with aller-
gic rhinitis: a case-based review of current Eu-
ropean practice. Clin Transl Allergy 2015; 5: 2.

[6] Tharpe CA and Kemp SF. Pediatric allergic rhi-
nitis. Immunol Allergy Clin North Am 2015; 35: 
185-198.

[7] Schuler Iv CF and Montejo JM. Allergic rhinitis 
in children and adolescents. Pediatr Clin North 
Am 2019; 66: 981-993.

[8] Erkan K, Bozkurt MK, Artaç H, Özdemir H, Ünlü 
A, Korucu EN and Elsürer Ç. The role of regula-
tory T cells in allergic rhinitis and their correla-
tion with IL-10, IL-17 and neopterin levels in 
serum and nasal lavage fluid. Eur Arch Otorhi-
nolaryngol 2020; 277: 1109-1114.

[9] Bayrak Degirmenci P, Aksun S, Altin Z, Bilgir F, 
Arslan IB, Colak H, Ural B, Solakoglu Kahra-
man D, Diniz G, Ozdemir B and Kırmaz C. Al-
lergic rhinitis and its relationship with IL-10, IL-
17, TGF-β, IFN-γ, IL 22, and IL-35. Dis Markers 
2018; 2018: 9131432.

[10] Bayar Muluk N, Bafaqeeh SA and Cingi C. Anti-
IgE treatment in allergic rhinitis. Int J Pediatr 
Otorhinolaryngol 2019; 127: 109674.

[11] Hamed A, Preston DC, Eschenbacher W, 
Khokhar D, Workman L, Steinke JW, Heymann 
P, Lawrence M, Soto-Quiros M, Platts-Mills TAE, 
Payne S and Borish L. Nasal IgE production in 
allergic rhinitis: impact of rhinovirus infection. 
Clin Exp Allergy 2019; 49: 847-852.

[12] Brown T. Diagnosis and management of aller-
gic rhinitis in children. Pediatr Ann 2019; 48: 
e485-e488.

[13] Dykewicz MS, Wallace DV, Amrol DJ, Baroody 
FM, Bernstein JA, Craig TJ, Dinakar C, Ellis AK, 
Finegold I, Golden DBK, Greenhawt MJ, Hagan 
JB, Horner CC, Khan DA, Lang DM, Larenas-
Linnemann DES, Lieberman JA, Meltzer EO, 
Oppenheimer JJ, Rank MA, Shaker MS, Shaw 
JL, Steven GC, Stukus DR, Wang J; Chief 
Editor(s): Dykewicz MS, Wallace DV; Joint Task 
Force on Practice Parameters: Dinakar C, Ellis 
AK, Golden DBK, Greenhawt MJ, Horner CC, 
Khan DA, Lang DM, Lieberman JA, Oppen-
heimer JJ, Rank MA, Shaker MS, Stukus DR, 

Wang J; Workgroup Contributors: Dykewicz 
MS, Wallace DV, Amrol DJ, Baroody FM, Bern-
stein JA, Craig TJ, Finegold I, Hagan JB, Lare-
nas-Linnemann DES, Meltzer EO, Shaw JL and 
Steven GC. Rhinitis 2020: a practice parame-
ter update. J Allergy Clin Immunol 2020; 146: 
721-767.

[14] Bhargava R and Chakravarti A. Role of mo-
metasone furoate aqueous nasal spray for 
management of adenoidal hypertrophy in chil-
dren. J Laryngol Otol 2014; 128: 1060-1066.

[15] Seidman MD, Gurgel RK, Lin SY, Schwartz SR, 
Baroody FM, Bonner JR, Dawson DE, Dykewicz 
MS, Hackell JM, Han JK, Ishman SL, Krouse HJ, 
Malekzadeh S, Mims JW, Omole FS, Reddy 
WD, Wallace DV, Walsh SA, Warren BE, Wilson 
MN and Nnacheta LC; Guideline Otolaryngolo-
gy Development Group. AAO-HNSF. Clinical 
practice guideline: allergic rhinitis. Otolaryngol 
Head Neck Surg 2015; 152 Suppl: S1-S43.

[16] Otolaryngology Professional Committee, Pedia-
trician Branch, Chinese Medical Doctor Asso-
ciation. Clinical practice guideline: diagnosis 
and treatment of allergic rhinitis in children. 
Chin J Pract Pediatr 2019; 34: 169-175.

[17] Guo H and Liu MP. Mechanism of traditional 
Chinese medicine in the treatment of allergic 
rhinitis. Chin Med J (Engl) 2013; 126: 756-
760.

[18] Chen MY, Wang JR and Wu RS. Experimental 
study on BiYuanTongQiao granule relieving al-
lergic rhinitis by regulating SP-A level and Th1/
Th2/Th17 cell balance. Chin J Immunol 2020; 
36: 2846-2849, 2854.

[19] Brożek JL, Bousquet J, Agache I, Agarwal A, 
Bachert C, Bosnic-Anticevich S, Brignardello-
Petersen R, Canonica GW, Casale T, Cha-
vannes NH, Correia de Sousa J, Cruz AA, Cuel-
lo-Garcia CA, Demoly P, Dykewicz M, 
Etxeandia-Ikobaltzeta I, Florez ID, Fokkens W, 
Fonseca J, Hellings PW, Klimek L, Kowalski S, 
Kuna P, Laisaar KT, Larenas-Linnemann DE, 
Lødrup Carlsen KC, Manning PJ, Meltzer E, 
Mullol J, Muraro A, O’Hehir R, Ohta K, Panzner 
P, Papadopoulos N, Park HS, Passalacqua G, 
Pawankar R, Price D, Riva JJ, Roldán Y, Ryan D, 
Sadeghirad B, Samolinski B, Schmid-Grendel-
meier P, Sheikh A, Togias A, Valero A, Valiulis A, 
Valovirta E, Ventresca M, Wallace D, Waser-
man S, Wickman M, Wiercioch W, Yepes-Nuñez 
JJ, Zhang L, Zhang Y, Zidarn M, Zuberbier T and 
Schünemann HJ. Allergic Rhinitis and its Im-
pact on Asthma (ARIA) guidelines-2016 revi-
sion. J Allergy Clin Immunol 2017; 140: 950-
958.

[20] Nayak AS, Berger WE, LaForce CF, Urdaneta 
ER, Patel MK, Franklin KB and Wu MM. Ran-
domized, placebo-controlled study of cetirizine 
and loratadine in children with seasonal aller-



Effect of BTG combined with MFNS in children with allergic rhinitis

5123 Am J Transl Res 2022;14(7):5116-5123

gic rhinitis. Allergy Asthma Proc 2017; 38: 222-
230.

[21] Mahatme MS, Dakhale GN, Tadke K, Hiware 
SK, Dudhgaonkar SD and Wankhede S. Com-
parison of efficacy, safety, and cost-effective-
ness of montelukast-levocetirizine and monte-
lukast-fexofenadine in patients of allergic 
rhinitis: a randomized, double-blind clinical tri-
al. Indian J Pharmacol 2016; 48: 649-653.

[22] Yuan T, Xiong J, Yang J, Wang X, Jiang Y, Zhou X, 
Liao K and Xu L. The effectiveness and safety 
of thunder fire moxibustion for treating allergic 
rhinitis: a PRISMA compliant systematic review 
and meta-analysis. Evid Based Complement 
Alternat Med 2020; 2020: 6760436.

[23] Klimek L, Bergmann KC, Biedermann T, Bous-
quet J, Hellings P, Jung K, Merk H, Olze H, Schl-
enter W, Stock P, Ring J, Wagenmann M, Weh-
rmann W, Mösges R and Pfaar O. Visual 
analogue scales (VAS): measuring instruments 
for the documentation of symptoms and thera-
py monitoring in cases of allergic rhinitis in ev-
eryday health care: position paper of the Ger-
man Society of Allergology (AeDA) and the 
German Society of Allergy and Clinical Immu-
nology (DGAKI), ENT section, in collaboration 
with the working group on Clinical Immunology, 
Allergology and Environmental Medicine of the 
German Society of Otorhinolaryngology, Head 
and Neck Surgery (DGHNOKHC). Allergo J Int 
2017; 26: 16-24.

[24] Lin CH, Chang CW, Wang CC, Chang MS and 
Yang LL. Byakangelicol, isolated from Angelica 
dahurica, inhibits both the activity and induc-
tion of cyclooxygenase-2 in human pulmonary 
epithelial cells. J Pharm Pharmacol 2002; 54: 
1271-1278.

[25] Zhuang YS, Hu J, Cai H, Qin KM, Yang B, Liu X 
and Cai BC. Advanced study on chemical con-
stituents and pharmaceutical activities of Xan-
thium strumarium. J Nanjing Univ Tradit Chin 
Med 2017; 33: 428-432.

[26] Ren XY, Luo M, Deng CF, Luo C, Luo S and Xu G. 
The essential oil extracts of Angelica dahurica 
Radix and the research progress of its pharma-
cological effects. China Pharm 2017; 28: 
4167-4170.

[27] Zhao B, Xu Y and Li X. The effects of ethanol 
extracts of Angelicae Dahuricae Radix on the 
virulence factors of candida albicans. Chin J 
Microecol 2016; 28: 159-162.

[28] Tu CM. Observation of clinical effect by mo-
metasone furoate nasal spray combined with 
Biyuan Tongqiao granules in the treatment of 
chronic rhinitis. China Pract Med 2016; 11: 18-
19.

[29] Chen ZW, Liu LQ, Gao Y, Yi SJ and Liu LH. The 
effect of Biyuan tongqiao granule on nasal mu-
cociliary transport function and level of inflam-
matory factors in children with chronic sinus-
itis. J Clin Med Pract 2016; 20: 83-86.

[30] Chen XQ, Ma Q, Zhou LY, Ma HA, Wu JY, Zhao JJ 
and Yan DN. Experimental study on the effect 
of Yiqi Wenyang Decoction on nasal mucosa 
infiltration of NK cells in mice with allergic rhi-
nitis. Chin J Otorhinolaryngol Head Neck Surg 
2017; 52: 921-926.

[31] Jiang H. Clinical Effect of addition of Biyuan 
Tongqiao granules for treating secretory otitis 
media and its effect on inflammatory factors 
level. China Pharma 2018; 27: 65-67.

[32] Kong JF. Clinical efficacy of Biyuan Tongqiao 
Granules combined with mometasone furoate 
aqueous nasal spray in treatment of allergic 
rhinitis in children. Chin J Mod Drug Appl 2020; 
14: 143-415.

[33] Bhattachan S, Neupane Y, Pradhan B and Tha-
pa N. Comparison of outcomes between mo-
metasone furoate intranasal spray and oral 
montelukast in patients with allergic rhinitis. J 
Nepal Health Res Counc 2020; 18: 268-270.

[34] Passali D, Spinosi MC, Crisanti A and Bellussi 
LM. Mometasone furoate nasal spray: a sys-
tematic review. Multidiscip Respir Med 2016; 
11: 18.

[35] Gross GN, Berman G, Amar NJ, Caracta CF and 
Tantry SK. Efficacy and safety of olopatadine-
mometasone combination nasal spray for the 
treatment of seasonal allergic rhinitis. Ann Al-
lergy Asthma Immunol 2019; 122: 630-638, 
e633.


