
© 2017 Hong et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Therapeutics and Clinical Risk Management 2017:13 1309–1316

Therapeutics and Clinical Risk Management Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1309

O r i g i n a l  R e s e a rc  h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/TCRM.S144659

Decreased frequency of adenoidectomy by a 
12-week nasal budesonide treatment

Haiyu Hong1,*
Fenghong Chen2,*
Xiaobin Zheng3

Wei Liao1

Zhenpeng Liao1

Yujie Cao2

Haixin He1

Zhe Zhu4,5

Yunping Fan1

1Department of Otolaryngology 
and Head Neck Surgery of 5th 
Hospital, Affiliated with Sun Yat-sen 
University, Zhuhai, 2Department 
of Otolaryngology and Head Neck 
Surgery of 1st Hospital, Affiliated with 
Sun Yat-sen University, Guangzhou, 
3Department of Respiration of 
5th Hospital, Affiliated with Sun 
Yat-sen University, Zhuhai, China; 
4Department of Stem Cell Biology 
and Regenerative Medicine, Lerner 
Research Institute, Cleveland Clinic, 
Cleveland, OH, 5Sanford Consortium, 
Regenerative Medicine, University 
of California, San Diego, La Jolla, 
CA, USA

*These authors contributed equally 
to this work

Objective: There is little evidence on the role of topical budesonide in reducing the frequency 

of adenoidectomy, although it was reported that topical budesonide can effectively ameliorate 

the symptoms of adenoid hypertrophy (AH). This study was aimed to investigate the possibility 

and safety of alternatives to adenoidectomy with a 12-week treatment with nasal budesonide.

Materials and methods: One hundred patients with AH were randomized to receive either 

a double-blind budesonide (1 mg once daily) or placebo treatment for 2 weeks by transnasal 

nebulization. A further 12-week open study, budesonide spray (64 μg per nostril at bedtime) 

was administered to the treatment group. During the final 12 weeks of follow-up, the frequency 

of adenotonsillectomy, side effects, the degree of nasal obstruction, nasal discharge, and snor-

ing were assessed.

Results: Out of the 100 total enrolled patients, 92 children with AH completed the study. After 

the 2-week treatment with transnasal budesonide nebulization, the symptoms of AH significantly 

decreased compared to the control group. Responders (n=26) who had initially improved showed 

significantly decreased symptoms of AH, and the frequency of adenotonsillectomy during the fol-

low-up (14 and 26 weeks) was compared with that of the control group and non-responders (n=21) 

who did not respond to the initial 2-week budesonide therapy. The 12-week nasal budesonide 

treatment did not suppress the growth rate of children’s height or cause other side effects.

Conclusion: AH children who had improved after an initial 2-week budesonide therapy can 

achieve clinical improvements and decreased frequency of adenoidectomy following the therapy 

with a 12-week treatment with nasal budesonide.
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Introduction
Adenoid hypertrophy (AH), which obstructs the nasal airway in patients, is associated 

with multiple symptoms including snoring, nasal discharge, nasal congestion, chronic 

mouth breathing, halitosis, hyponasal speech, restless sleep, hypersomnolence, and 

enuresis.1–3 AH is the most common cause of obstructive sleep apnea (OSA) in children. 

It also plays a major role in chronic rhinosinusitis and otitis media with effusion 

(OME).4,5 Adenoidectomy has been the definitive treatment for relief from upper 

airway obstruction and diseases complicated by or attributable to AH.2,4–6

Although adenoidectomy may be the final option for some children with AH, the 

operation under general anesthesia should be balanced against the risks carefully, 

including the risk of side effects.1 A medical alternative for safe and sustained relief 

from adenoidal upper airway obstruction may be available. Some studies7,8 have 

demonstrated that properly administered daily nasal beclomethasone may reduce 

adenoid size enough to relieve the symptoms of AH for several weeks to months, but 

other studies have not corroborated this finding.9
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Budesonide nasal spray has been used to treat allergic 

rhinitis and nasal polyps for decades. Clinical trials have 

proved that it is a safe and effective anti-inflammatory 

agent.10–13 Some studies had found that budesonide could 

suppress lymphoid tissue proliferation in vitro in children 

with OSA, and a 6-week treatment with intranasal budes-

onide effectively reduced the severity of OSA.14,15 However, 

whether long-term treatment with nasal budesonide could 

impair growth in children and reduce the frequency of surgery 

among children with AH remains unknown.

Thus, the aim of this study was to investigate the clinical 

efficacy and safety of a 12-week course of nasal budesonide 

administration to children with AH. In addition, the study 

aimed to evaluate the effects of the treatment on the frequency 

of adenoidectomy in these children.

Materials and methods
Subjects
This trial was approved by the Ethics Committee of the 5th 

Affiliated Hospital of Sun Yat-sen University and the 1st 

Affiliated Hospital of Sun Yat-sen University. All children 

recruited were followed in the outpatient clinics of Otolar-

yngology and Head Neck Surgery Department of the two 

hospitals between January 2014 and December 2015, whose 

primary diagnosis was AH.

Inclusion criteria: 1) prepubescent age (6–8 years), 

2) symptoms of snoring and nasal obstruction at least for 

6 months, 3) AH assessed by radiograph with an adenoidal/

nasopharyngeal ratio .0.5,3 4) an obstructive apnea-

hypopnea index score of 2 or more events per hour,16–18 and 

5) an appointment for an adenoidectomy scheduled after the 

initial assessment.

Exclusion criteria: 1) they had used intranasal, topical, or 

systemic steroids or decongestants within the last 6 months, 

2) had a history of chronic epistaxis, 3) or immunodeficiency, 

4) or had active upper respiratory tract infection within 

2 weeks after the trial, 5) or could not meet the follow-up, 

6) or had a diagnosis of tonsil hypertrophy for a concomitant 

tonsillectomy, 7) or had a diagnosis of maxillofacial defor-

mity, which causes nasal obstruction.

Study design
The study consists of two parts (Figure 1). The first part of 

this trial used a randomized, double-blind design. Eligible 

children were randomly allocated into two groups (treat-

ment group and control group) after informed consent 

from the parents was obtained. They received 2 weeks of 

transnasal nebulization with either budesonide (Pulmicort 

Respules® suspension; AstraZeneca plc, London, UK; once 

daily, 1 mg/2 mL) or placebo (saline solution, 2 mL once 

daily) with a Pari Sinus Nebulizer (PARI GmbH, Starnberg, 

Germany). Neither the patients and their parents nor the oto-

laryngologists knew the identity of the medication. The first 

assessment was made before the treatment, and the second 

after the 2-week treatment. At the end of the first 2 weeks, 

all children continued to have a 24-week follow-up for open 

assessment. The children of the treatment group followed an 

additional 12-week treatment of intranasal aqueous budes-

onide spray (Rhinocort, AstraZeneca; 64 μg per nostril at 

bedtime). All the treatments were under the supervision of 

their parents regularly.

Procedure
At the beginning of the trial, the children enrolled were initially 

assessed by medical history, physical examination, parental 

questionnaire, lateral neck radiograph, skin prick testing for 

aeroallergens, tympanometry (acoustic immittance measure-

ment), and pure tone audiometry. Subsequent assessments 

were done at the end of 2, 14, and 26 weeks. All examinations 

were performed by two otolaryngologists who were blinded to 

the design of the trial and the treatment assignment for the chil-

dren throughout the trial. The degree of nasal obstruction was 

assessed by the reported nasal obstruction index (NOI) using 

a 4-point scale (1: absent, 2: mild, 3: moderate, 4: marked).19 

The degree of snoring and nasal discharge was also ranked on 

a 4-point scale. OME was identified as either present or not 

according to the results of the tympanometry and audiometry 

examination. Every item was recorded in parent-reported 

questionnaires at the end of 2, 14, and 26 weeks.

The physicians determined medication compliance 

through both telephone interviews with the families and 

biweekly measurements of drug administration. Illnesses, 

and medication prescriptions were also recorded every 

2 weeks, and the use of systemic corticosteroids resulted in 

the removal of children from the trial.

Outcome evaluation
After the first 2-week trial, the primary outcome was NOI. 

The children were classified as responders if the reduction 

of NOI was $2 degrees compared with baseline and as non-

responders if the reduction of NOI was ,2 degrees.

During the 24-week follow-up, other outcome measures 

included snoring degree, nasal discharge, NOI, occurrence 

of epistaxis, upper respiratory tract infection, presence 

or absence of OME, and most importantly, the rate of 

adenoidectomy in each group. Indications for surgery 
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included snoring degree .2 and/or refractory, and non-cured 

OME.7,18,20,21 Children’s height was assessed by telephone 

interviews with the families every 2 weeks.

Statistics
We determined the sample size using the design of Criscuoli 

et  al.7 All our data were processed with SPSS software 

version 19.0 (IBM Corporation, Armonk, NY, USA), and 

statistical analyses were conducted using the Wilcoxon 

signed-rank test, F-test, Student’s t-test, and relative risk 

with 95% confidence intervals, as appropriate. A two-sided 

P,0.05 was considered statistically significant.

Results
A total of 100 children with AH were recruited into the trial. 

Three children in the treatment group and five children in 

µ

Figure 1 Flow diagram of this study.
Abbreviations: AH, adenoid hypertrophy; w, weeks.
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the control group dropped out because of lost to follow-up. 

The baseline characteristics are shown in Table 1. The 

groups were well matched in demographic characteristics, 

history of disease, symptom severity, and concurrent OME 

at baseline.

All children with AH completed the initial 2-week 

double-blind trial. After the initial 2-week trial, three children 

underwent adenoidectomy due to marked snoring in the 

control group. Twenty-seven children in the treatment group 

were defined as responders, and the other 23 were defined 

as non-responders.

By the end of the trial, the total operation rate significantly 

decreased in responders compared with non-responders and 

the control group. The total operative rate between the control 

group and non-responders showed no significant difference 

(P=0.8047, Figure 1; Table 2).

After 2 weeks of transnasal nebulization with budes-

onide, all children in the treatment group showed significant 

reductions of NOI, nasal discharge degree, and snoring degree 

compared with the control group (P,0.001, P,0.001, and 

P=0.001, respectively). The NOI and nasal discharge degree 

of responders decreased significantly than non-responders 

(P,0.001 and P=0.007, respectively).

At the assessment 3 and assessment 4, the NOI, nasal 

discharge degree, and snoring degree decreased significantly 

than those of non-responders and the control group (P,0.05, 

refer to Figure 2 for all precise P-values). However, there was 

no significant difference between those of non-responders 

and the control group at assessment 4 (Figure 2). A repre-

sentative case with nasal endoscopic follow-up in responders 

is shown in Figure 3.

During the 12-week nasal spray with budesonide trial, 

three children (2 responders and 1 non-responder) developed 

Table 1 Characteristics of the children between study groups

Treatment group Control 
group
(n=45)

Responders*
(n=26)

Non-responders*
(n=21)

Age (mean, 
months [SD])

83 (5.80) 83.74 (5.56) 83.16 (5.97)

Gender
Male 14 9 23
Female 12 12 22

Maternal smoking
No 16 13 29
Yes 10 8 16

History of atopy
No 11 10 19
Yes 15 11 26

Snoring frequency
Persistent 14 10 25
Intermittent 12 11 20

Snoring degree
None 0 0 0
Mild 4 2 9
Moderate 13 15 20
Marked 9 5 16

Nasal obstruction index
None 0 0 0
Mild 2 1 2
Moderate 11 9 19
Marked 12 11 24

Obstructive sleep 
apnea (referred 
by the parents)

6 4 17

Otitis media with effusion
No 16 13 29
Yes 10 8 15

Notes: *Children were classified as “responders” if they showed a decrease 
of .50% in their nasal obstruction index after 2 weeks of budesonide. Children who 
showed a ,50% decrease were classified as “non-responders”.

Table 2 Statistical differences between groups at follow up 
assessments

Treatment group Control 
groupResponders Non-responders

Assessment 1
Patients 50 50

Assessment 2
Patients 27 23 50
Operation, n (%) 0 0 3 (6)
OME, n (%) 10 (37.03) 9 (39.13) 18 (36)
Epistaxis, n (%) 0 0 1 (2)
FURTI 7 5 13
Lost to 
follow-up

0 0 0

Assessment 3
Patients 27 23 47
Operation, n (%) 2 (7.41) #P=0.026 5 (22.73) 15 (33.33)
OME, n (%) 5 (18.52) 6 (27.27) 13 (28.89)
Epistaxis, n (%) 2 (7.41) 1 (4.55) 3 (6.67)
FURTI 46 39 75
Lost to 
follow-up

0 1 2

Assessment 4
Patients 25 17 30
Operation, n (%) 6 (25) *P=0.016 11 (68.8) 18 (66.67)

#P=0.007
OME, n (%) 3 (12.5) *P=0.025 7 (43.75) 10 (37.04)

#P=0.045
Epistaxis, n (%) 3 (12.5) 2 (12.5) 3 (11.11)
FURTI 36 28 47
Lost to 
follow-up

1 1 3

Total operation, 
n (%)

8 (30.77) *P=0.002
#P=0.001

16 (76.19) 33 (73.33)

Total lost to 
follow-up

1 2 5

Notes: FURTI includes the number of total episodes in the study groups. Statistical 
differences between responders and non-responders are denoted as *P,0.05; 
#statistical differences between responders and control group (P,0.05).
Abbreviations: OME, otitis media with effusion; FURTI, frequency of upper 
respiratory tract infection.
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epistaxis, which disappeared within 3 days after correction 

of spray angle. During the next 12 weeks, 3 responders and 

2 non-responders complained of epistaxis, which stopped 

without intervention. There was no significant difference 

in the frequency of epistaxis between the treatment group 

and the control group (P.0.05, Table 2). There was also no 

significant difference in the frequency of upper respiratory 

tract infection between the two groups (P.0.05, Table 2). 

The  growth rate also showed no significant differences 

between the groups (P.0.05, Figure 4).

Discussion
Topical budesonide has been a widely used anti-inflammatory 

agent in the treatment of asthma, allergic rhinitis, and nasal 

polyps.10,22,23 The pharmacodynamic and pharmacokinetic 

properties of budesonide inhalation suspension allow for 

Figure 2 Clinical improvements between groups, including nasal obstruction index (A), nasal discharge degree (B), and snoring degree (C).
Notes: A P-value in green means the value was compared to the control group. A P-value in purple means the value was compared to the non-responder group.

Figure 3 Representative nasal endoscopic follow-ups of a responder at 0 (A), 2 (B), 14 (C), and 26 weeks (D).
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potent local anti-inflammatory activity with limited systemic 

exposure.24–26 Studies had focused on the positive effect of 

budesonide on pediatric snoring due to AH and chronic 

inflammation.14,15 We have investigated the efficacy under-

lying the effects of 12-week nasal budesonide treatment in 

children with AH. Overall, our study indicated that 12-week 

nasal budesonide treatment led to significantly reduced 

frequency of adenoidectomy and improvements in all the 

major symptoms in children after the initial 2-week budes-

onide administration. Moreover, we have demonstrated that 

there were no significant differences of major side effects 

between the treatment group and the control group, showing 

the safety of 12-week nasal budesonide treatment.

The efficacy of nasal corticosteroids, such as budesonide 

and beclomethasone, on treating OSA syndrome due to AH 

has been investigated previously.7,14,15 A pilot study had dem-

onstrated that a 6-week treatment with intranasal budesonide 

(32 mg per nostril at bedtime) effectively reduced the severity 

of OSA syndrome and the size of adenoidal hypertrophy, and 

the effect remained for at least 8 weeks after intermission 

of treatment. Criscuoli et al had showed that nasal beclom-

ethasone was effective in improving the symptoms of AH 

and even reduced the frequency of surgery.7 Our findings for 

the clinical efficacy of 12-week nasal budesonide treatment 

in children with AH are in accordance with the findings of 

these studies.7,14,15 However, not all the patients had obvious 

curative effect from nasal budesonide treatment. Our study 

showed that there were no significant reductions in the rate of 

adenoidectomy nor improvements in all the major symptoms 

between non-responders and the control group 12  weeks 

after intermission of treatment. Although nasal budesonide 

treatment to non-responders can result in an improvement 

in short-term symptoms, the long-term treatment requires 

further evaluation.

Kheirandish-Gozal et al demonstrated that a variety 

of corticosteroids could reduce the proliferation rates of 

lymphoid tissue and enhance cellular apoptosis in  vitro, 

which might lead to shrinkage of adenoid tissue, an effect 

observed in our study.14 A meta-analysis also showed that 

mometasone nasal spray significantly reduced the size of 

adenoid compared with the control group.27 This mechanism 

may contribute to the therapeutic efficacy of budesonide in 

the management of AH in children, and the responders may 

be more sensitive to the hormone receptor. Our data show 

that 12-week nasal budesonide treatment can be an effective 

manner of avoiding adenoidectomy for some children.

Some other studies have demonstrated the therapeutic 

safety of budesonide inhalation suspension.10–13,22,28 A pilot 

study showed that treatment with short-term high-dose 

budesonide (1  mg of budesonide, transnasal nebulization 

twice daily for 14 days) neither suppressed the hypothalamic–

pituitary–adrenal axis nor caused any serious side effects in 

patients with nasal polyps.10 Three separate 12-week random-

ized clinical trials11–13 had demonstrated that 12 weeks of 

budesonide nebulization (0.25–1 mg, once daily) in pediatric 

patients with asthma neither decreased serum and 24-hour 

urinary cortisol levels, nor suppressed the hypothalamic-

pituitary-adrenal axis. Our findings for the safety showed that 

12-week nasal budesonide treatment in children with AH had 

no significant decrease of the growth rate of children’s height. 

Figure 4 Growth rates of children’s height between groups.
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However, some recent studies found that the administration 

of inhaled glucocorticoids for several years in prepubertal 

children with asthma led to a reduction in adult height.29,30 

Hence, a longer follow-up period may be needed to confirm 

our findings. Also, there was no significant difference in the 

frequency of epistaxis and upper respiratory tract infection 

between the treatment group and the control group. Collec-

tively, these results suggest that application of 12-week nasal 

budesonide treatment is safe in children with AH.

Limitations
Our study has several limitations. First, we only selected cases 

of persistent/moderate or intermittent/severe snoring, because 

the indications for adenoidectomy remain controversial.1,7 

Second, unimproved OME is another indication for surgery 

due to its complicated prognosis.1,2,21 In our trial, three 

children underwent adenoidectomy for medically incurable 

OME. If there is no obvious improvement in hearing symp-

toms, the child should undergo surgery in a timely manner. 

Third, polysomnography was not performed after treatment 

because of the reluctance of the children. Fourth, we could 

not also conduct double-blind trial in part 2 due to the ethical 

issue of the long-term treatment in a double-blind manner 

that the children would receive.

Conclusion
We found that treatment with 12-week nasal budesonide is 

safe and effective in AH children. AH children improved 

after initial 2-week budesonide therapy can achieve clinical 

improvements and decreased frequency of adenoidectomy 

by 12-week treatment with nasal budesonide.
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