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A randomized, double-blind, placebo-controlled trial 
on the effect of intranasal corticosteroid as a treatment 

for moderate to severe obstructive sleep apnea 
with coexisting chronic rhinitis

Vorakamol Phoophiboon,1,2 Kiat Ruxrungtham,3,4 Dittapol Muntham,5 Naricha Chirakalwasan1,2

Abstract

Background: Chronic rhinitis is a common co-existing disease with obstructive sleep apnea (OSA). Current evidence on 
intranasal steroid efficacy as a treatment modality is scarce.

Objective: This study assessed the efficacy of intranasal steroid in moderate to severe OSA with coexisting chronic rhinitis. 

Methods: A prospective randomized, double-blind, placebo-controlled trial was conducted in non-2nd to 3rd degree obese, 
non-severe oropharyngeal obstruction, moderate to severe OSA with coexisting chronic rhinitis (total nasal symptom 
score (TNSS) ≥ 6, BMI < 30 kg/m2, modified Mallampati < 3). We randomized the patients to receive intranasal steroid 
(fluticasone furoate, 110 mcg/day) or placebo for one-month duration. The primary end point was the change in apnea 
hypopnea index (AHI). 

Results: A total of 34 patients were randomly assigned to receive intranasal steroid (N = 18) or placebo (N = 16). The  
adjusted absolute difference mean change of AHI did not show significant difference (11.5 ± 7.9 events/hour [95% CI; 
-4.9 to 27.8; p = 0.16]). Interestingly, significant reduction in non-supine respiratory disturbance index (RDI) (56.1 ± 
21.9 events/hour [95% CI; 18.9 to 93.2; p = 0.01]) was observed in intranasal steroid group. When comparison was made  
within group, only intranasal steroid group demonstrated significant reduction in AHI, RDI, NREM RDI, TNSS, and Thai 
Pittsburgh sleep quality index (p = 0.02, 0.02, 0.01, 0.003, and < 0.001; respectively) after receiving the drug. 

Conclusion: In moderate to severe OSA patients with coexisting chronic rhinitis, intranasal steroid demonstrated signifi-
cant reduction in obstructive respiratory events during non-supine sleep. Intranasal steroid may be considered as adjunc-
tive or alternative to OSA treatment.
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Split-night polysomnography was utilized to diagnose OSA. 
The patients were enrolled if OSA severity was at least mod-
erate degree indicated by apnea hypopnea index (AHI) of at 
least 15 events per hour during the diagnostic portion of the  
split-night study. Furthermore, CPAP titration portion of the 
study was required to achieve optimal titration quality with 
recommended pressure associated with respiratory distur-
bance index (RDI) of less than 5 events per hour and tested 
for at least 15 minutes including supine-REM sleep. Exclusion  
criteria were poor controlled or resistant hypertension, un-
controlled cardiovascular or cerebrovascular disease, ongoing  
usage of CPAP or oral appliance, previous upper airway or 
nasal surgery, intranasal steroid usage within the previous 3 
months, poor technique of intranasal steroid drug use, in-
ability to discontinue antihistamine or leukotriene inhibitor 
drug 7 days before enrolment, or active sickness which may  
alter polysomnography result. Written informed consent was 
obtained from all participants.

Study protocol
The split-night polysomnography19 included electroen-

cephalography (EEG), electrocardiogram (EKG), electrooc-
ulography (EOG), electromyography (EMG), oxygen satura-
tion monitoring, airflow measurement, and respiratory effort  
measurement. The first half of the study was performed as a 
diagnostic study and the second half was conducted as CPAP 
titration study. The American Academy of Sleep Medicine 
(AASM) manual for the scoring of sleep and associated events 
2016 was utilized for sleep stage and respiratory events scor-
ing.19 During split-night polysomnography, sleep parameters 
were analysed including respiratory disturbance index (RDI), 
supine RDI, non-supine RDI, rapid eye movement RDI (REM 
RDI), non-REM RDI (NREM RDI), oxygen indices, total sleep 
time, sleep efficiency, wake after sleep onset (WASO), sleep 
latency, REM latency, the percentage of time spent in NREM  
stage 1-3 and REM stage, arousal index, and CPAP optimal 
and recommended pressures. The questionnaires including  
TNSS, Thai version of Epworth sleepiness scale (ESS) for  
daytime sleepiness assessment, and Thai version of Pittsburgh  
sleep quality index (PSQI) for sleep quality assessment were 
also completed. The TNSS were the summed individual na-
sal symptom scores based on the degree of quality of life in-
terference which rated subjectively on a 4-point Likert scale  
(0 = no interference, 1 = mild interference, 2 = moderate in-
terference, 3 = severe interference). All enrolled patients un-
derwent skin prick test and acoustic rhinomanometry for 
nasal volume evaluation (mean of left and right nasal cavity)  
as baseline information. The patients were subsequently ran-
domized using block of 4 to receive intranasal steroid (flut-
icasone furoate, 110 mcg/day and excipients: glucose anhy-
drous, dispersible cellulose, polysorbate 80, benzalkonium 
chloride, disodium edetate and purified water) or placebo  
(same excipients without fluticasone furoate) once daily in the 
morning for one-month duration. Weekly phone call from the 
investigator was conducted in order to ensure drug compliance 
and evaluate drug adverse effect. After one month, split-night 
polysomnography along with TNSS, ESS, PSQI questionnaires, 
and acoustic rhinomanometry were repeated. 

Introduction
Chronic rhinitis (allergic and non-allergic rhinitis) and ob-

structive sleep apnea (OSA) are commonly observed diseases 
with rising prevalence.1-4 Previous studies have demonstrated 
that nasal congestion was associated with 1.8 fold increase in 
the risk of developing moderate to severe OSA.1 Vice versa, 
Houser SM et al.5 have demonstrated that OSA patients had 
significantly higher nasal congestion than non-OSA patients 
documented by acoustic rhinometry measurement.2 Prolonged 
mouth breathing associated with nasal congestion is mechan-
ically associated with an increase in air-flow resistance due  
to reduction in pharyngeal diameter from mandible displace-
ment which increase the risk for OSA.6

An American Academy of Sleep Medicine Clinical Practice 
Guideline published in 2019 recommended the use of contin-
uous positive airway pressure (CPAP) as the main treatment  
modality for OSA particularly with coexisting excessive day-
time sleepiness or impaired sleep-related quality of life.7 How-
ever, CPAP compliance was unpredictable especially in long 
term aspect.8-10 Several studies have reported positive effect 
of intranasal steroid in reducing both allergic and non-aller-
gic rhinitis symptoms as well as attenuating immune response 
in the upper airway.11-14 Assanasen P, et al.15 reported 84.3% 
prevalence of chronic allergic rhinitis coexisting in OSA rais-
ing the importance of addressing allergic rhinitis among OSA  
patients.

According to review article by Chirakalwasan N, et al.,16 out 
of five studies on the effect of intranasal steroid on OSA out-
come, only two adult studies demonstrated significant reduc-
tion in AHI.13,14 However, those two studies were performed in 
obese13 and mixed primary snoring and OSA population.14

Our study aimed to evaluate the efficacy of 1 month-du-
ration of intranasal steroid in non-2nd to 3rd degree obese as 
classification of Asian population, non-severe oropharyngeal 
obstruction population of moderate to severe OSA. The prev-
alence of non-obese OSA is high among Asians17 and mod-
erate to severe OSA is currently the vulnerable group that  
treatment is generally recommended.18 Therefore, we aimed  
to study the efficacy of intranasal steroid in this specific pheno-
typic Asian OSA patients with coexisting chronic rhinitis. 

Methods
Participants

A prospective randomized (permuted block of size 4), dou-
ble-blind, placebo-controlled trial was conducted in patients 
with moderate to severe OSA with coexisting chronic rhini-
tis indicated by total nasal symptom score (TNSS) ≥ 6, non-
2nd to 3rd degree obese (body mass index (BMI) < 30 kg/m2),  
and non-severe oropharyngeal obstruction (modified Malla-
mpati < 3). The generation of allocation sequences was con-
ducted by computer-generated program and contained in a 
set of sealed envelopes by non-trial investigators who also 
prepared the concealed nasal sprays. The study was conduct-
ed between June 2018 and February 2019 with approval from 
institutional review board, faculty of medicine, Chulalongkorn 
university, Bangkok, Thailand (IRB#248/61). The study was  
also registered in www.clinicaltrials.in.th (TCTR20190614004). 
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Statistical analysis
Data were presented as mean ± standard deviation, medi-

an (interquartile range) and frequency (%) to describe baseline 
characteristics. The continuous variables were evaluated by t 
test or Mann-Whitney U test. The categorical variables were 
compared using chi-square test or Fisher’s exact test. The lin-
ear regression analysis was used for relationship calculation. 
We applied repeated ANOVA for the statistical comparison 
within group. Fifteen events per hour difference in AHI was 
calculated for sample size estimation with 80% power. Signif-
icance tests were two-sided, with an alpha value of 0.05. All 
analyses were performed using STATA version 12(Stata-Corp  
LLC, College station, Texas, United states).

Sample size
The sample size was estimated based on the latest study by 

Acar M, et al.13 A total of 34 patients were required based on 
type one error, power of test, intervention per control ratio, and 
estimated drop-out rate of 5%, 80%, 1:1, 20%; respectively. 

819 patients were assessed for eligibility

785 were excluded 
416-TNSS < 6

161-modified Mallampati 3-4
57-BMI > 30 kg/m2

51-Intranasal steriod use
55-Age < 18 or > 65 years old

23-Current PAP use
7-Study refusal

10-Non-optimal PAP titration
5-Incomplete document

34 underwent randomization

17 complete planned 
regimen

1 was excluded due to 
active nasal problem

15 complete planned 
regimen

1 was excluded due to 
nasal surgery

16 were assigned to receive placebo18 were assigned to receive intranasal steriod

Figure 1. Allocation and randomization
Abbreviations: TNSS-total nasal symptom score, BMI-body mass index, PAP-positive airway pressure

Baseline Characteristic
Intranasal 

steroid group 
(n = 17)

Placebo group 
(n = 15)

Clinical characteristics

Male sex - no. (%) 10 (58.8%) 8 (53.3%)

Age – year* 42.9 ± 11.9 47.5 ± 12.8

Weight – kg* 69.8 ± 10.1 69.4 ± 10.6

Body mass index – kg/m2* 25.4 ± 2.7 25.9 ± 3

Neck circumference – inches* 14 ± 1.4 14.2 ± 1.4

Skin prick test positive - no. (%) 11 (64.7%) 6 (40%)

Sleep architectures

Total AHI (events/hour) 44.9 38.4

Total RDI (events/hour) 45.2 39.2

Total sleep time (mins) 191.3 195.7

Sleep efficiency (%) 84.6 85.3

WASO (mins) 29.9 25.1

Mean O2 saturation (%) 94.8 95.2

Nadir O2 saturation (%) 83 83.9

Questionnaires

TNSS 10.6 10.3

ESS 10.1 10.9

PSQI 8.4 8.1

*mean ± SD
Abbreviations: AHI-apnea hypopnea index, RDI-respiratory disturbance in-
dex, WASO-wake after sleep onset, TNSS-total nasal symptom score, ESS-Ep-
worth sleepiness scale, PSQI-Pittsburgh sleep quality index

Table 1. Baseline clinical characteristics, sleep architecture, 
and questionnaire of intranasal steroid and placebo groups

Results
From June 2018 to January 2019, we screened 819 patients 

diagnosed with moderated to severe OSA for eligibility. Seven 
hundreds and eighty-five patients were excluded for the follow-
ing reasons (figure 1). Thirty-four patients were enrolled and 
underwent randomization, 18 patients were assigned to receive 
intranasal steroid and 16 patients were assigned to receive pla-
cebo. One of 18 patients (5.6%) in intranasal steroid group was 
excluded due to active infection during the time of repeated 
polysomnography. One of 16 patients (6.3%) in control group 
was excluded from undergoing nasal surgery during the study 
period. The compliance of both intranasal steroid and placebo 
was 100% according to weekly phone check and self-recording 
during the study.

The baseline clinical characteristics of the patients in in-
tranasal steroid and placebo groups were similar (table 1). 
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The overall mean age of the patients was 45.2 years, 50% were 
male, and mean BMI level was 25.6 kg/m2. The skin prick 
test was positive in 53% of the patients (11 of 17 (64.7%) in  
intranasal steroid group and 6 of 15 (40%) in placebo group). 

The baseline polysomnographic chracteristics showed in-
significant difference between intranasal steroid and placebo 
group (table 1). The overall mean total AHI was 41.9 events/
hour, mean oxgen saturation was 95%, and nadir oxygen satu-
ration was 83.4%. Baseline of TNSS, Thai version of ESS, Thai 
version of PSQI were 10.5, 10.5, 8.3; respectively. 

The outcome was adjusted for variables in the linear re-
gression models including age, sex, BMI, TNSS, and left and 
right nasal volume. For the primary outcome, the adjusted ab-
solute difference change of AHI did not show significant dif-
ference between two groups despite more reduction observed 
in intranasal steroid group compared to the placebo group 
(11.5 ± 7.9 events/hour [95% CI; -4.9 to 27.8; p = 0.16]) (fig-
ure 2). Interestingly, significant reduction in non-supine RDI 
was observed (56.1 ± 21.9 events/hour [95% CI; 18.9 to 93.2; 
p = 0.01]). There was also a trend towards significant reduc-
tion in WASO (15.3 ± 8.2 minutes [95% CI; -1.7 to 32.2; p = 
0.08]) in intranasal steroid group compared to placebo group. 

Characterisitc
Intranasal steroid 

Mean change 
(95% CI)

Placebo Mean change 
(95% CI)

Absolute difference 
Mean change 

(95% CI)
p value

Sleep architecture 

Total AHI (events/hour) 13.3 (2.9 to 23.7) 2.1 (-8.5 to 12.7) 11.5 (-4.9 to 27.8) 0.16

Total RDI (events/hour) 13.5 (3.1 to 23.9) 2.7 (-7.9 to 13.3) 11 (-5.3 to 27.4) 0.18

Supine RDI (events/hour) 10.2 (-0.7 to 21.1) 2.5 (-9.2 to 14.2) 5 (-12.3 to 22.4) 0.55

Non supine RDI (events/hour) 14.8 (-17.4 to 47) 4.8 (-10.2 to 19.8) 56.1 (18.9 to 93.2) 0.01

REM RDI (events/hour) 11.5 (-5.7 to 28.7) 12.7 (-3.6 to 29) 3.2 (-21.6 to 28) 0.79

NREM RDI (events/hour) 14.5 (4.5 to 24.4) 1.2 (-9.8 to 12.3) 12.7 (-4 to 29.3) 0.13

Total sleep time (mins) -2.9 (-18.2 to 12.3) 6.4 (-10.5 to 23.3) -11 (-34.1 to 12.1) 0.34

Sleep efficiency (%) -1.7 (-7.5 to 4.1) 1.9 (-4.8 to 8.7) -4.2 (-12.6 to 4.1) 0.31

 WASO (mins) 7.8 (-2.5 to 18.1) -6.8 (-22.5 to 8.7) 15.3 (-1.7 to 32.2) 0.07

Sleep latency (mins) -5.1 (-12.4 to 2.3) 2.3 (-3.9 to 8.4) -6.9 (-17.4 to 3.7) 0.19

REM latency (mins) 32.3 (3.9 to 60.6) -1.2 (-25.1 to 22.6) 33.6 (-9.2 to 76.4) 0.12

% supine time -7.7 (-26 to 10.6) -2.2 (-20.4 to 16) -5.2 (-34.7 to 24.3) 0.72

% NREM1/TST 7.2 (0.8 to 13.6) -1.9 (-8.8 to 5.1) 7.5 (-1.9 to 17) 0.12

% NREM2.TST -3.1 (-10.3 to 4.1) -0.3 (-7.8 to 7.3) 1.9 (-7.5 to 11.2) 0.69

% NREM3/TST 2.7 (-4.3 to 9.8) 4.1 (-3.1 to 11.3) -4.1 (-14.7 to 6.5) 0.43

% REM/TST -3.7 (-8.7 to 1.3) -1.9 (-7.8 to 3.9) -3.3 (-10.7 to 4.1) 0.36

Arousal index 4.8 (-1.2 to 10.8) 3.9 (-5.6 to 13.4) 0.2 (-11.6 to 11.9) 0.98

Mean O2 saturation (%) -0.5 (-1.6 to 0.7) -0.2 (-1.6 to 1.2) -0.4 (-2.3 to 1.4) 0.63

Nadir O2 saturation (%) 0.6 (-3.4 to 4.7) 1.4 (-2.2 to 5.0) -1.4 (-7.1 to 4.4) 0.62

% O2 saturation < 90% (%) -0.2 (-1.7 to 1.4) -1.1 (-3 to 0.7) 1.0 (-1.5 to 3.6) 0.42

% O2 saturation < 88% (%) -0.4 (-1.7 to 0.8) -0.7 (-1.7 to 0.3) 0.6 (-1.2 to 2.4) 0.51

Table 2. Mean change in secondary outcomes (before-after) of intranasal steroid and placebo group
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Figure 2. Comparison of mean difference in total apnea hy-
popnea index (AHI) between placebo group and intranasal 
steroid group

Pittsburgh sleep quality index (PSQI) score was not signifi-
cantly reduced in intranasal steroid group compared to placebo  
group (1.3 [95% CI; -0.2 to 2.8; p = 0.09]). The results of other 
secondary outcomes were shown in table 2.
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Abbreviations: AHI-apnea hypopnea index, RDI-respiratory disturbance index, REM-rapid eye movement, NREM-non-rapid eye movement, WASO-wake after 
sleep onset, TNSS-total nasal symptom score, ESS-Epworth sleepiness scale, PSQI-Pittsburgh sleep quality index

Characterisitc
Intranasal steroid 

Mean change 
(95% CI)

Placebo Mean change 
(95% CI)

Absolute difference 
Mean change 

(95% CI)
p value

Sleep architecture (Continued)

Optimal pressure (cmH2O) 0.1 (-0.9 to 1) -0.4 (-1.4 to 0.5) 0.3 (-1.3 to 1.8) 0.73

Recommended pressure (cmH2O) 0.1 (-0.5 to 0.6) 1.1 (-0.2 to 2.4) -1.4 (-2.9 to 0.4) 0.06

Questionnaire

TNSS 3.6 (1.5 to 5.7) 2.5 (-0.1 to 5.1) 1 (-2.4 to 4.5) 0.54

ESS 0.8 (-0.9 to 2.4) 1.5 (-0.7 to 3.8) -0.5 (-3.4 to 2.5) 0.75

PSQI 1.8 (1 to 2.6) 0.7 (-0.5 to 1.9) 1.3 (-0.2 to 2.8) 0.09

Acoustic rhinomanometry

Nasal volume (cm3) -0.3 (-0.8 to -0.1) 0.1 (-0.2 to 0.4) -0.4 (-1.0 to 0.1) 0.10

Table 2. (Continued)

Figure 3. 
A) Pre and post treatment change in apnea hypopnea index (AHI) in placebo group and intranasal steroid group
B) Pre and post treatment percent change in apnea hypopnea index (AHI) ([pre treatment – post treatment]/pre treatment)*100) 
in placebo group and intranasal steroid group
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Figure 4. A change in pre and post treatment with intranasal steroid for 4 weeks. A - Respiratory disturbance index (RDI) (p 
= 0.02), B – NREM RDI (p = 0.01), C – Total nasal symptom score (TNSS) (p = 0.003), D– Thai Pittsburgh sleep quality index 
(Thai PSQI) (p < 0.001)

Positional OSA was described as the unique form of OSA in 
which the respiratory events predominate during supine sleep. 
General criteria used to diagnose positional OSA was supine 
RDI of at least two times higher than non-supine RDI. Ceviz-
ci R, et al.12 reported the relationship between nasal obstruc-
tion and positional OSA vs non-positional OSA. Their study 
demonstrated that nasal obstruction predisposes OSA to be 
non-positional. The assumption was made that serious nasal 
obstruction could have caused increase in nasal resistance or 
pharyngeal collapsibility to the point that positional changes 
did not have any effect. Based on this notion, intranasal steroid 
which reduces nasal obstruction would theoretically improve 
nasal obstruction, in turn, promotes positional dependency of  
OSA. 

According to American Academy of Sleep Medicine (AASM) 
practice parameter,24 positional therapy, a method that keeps 
the patient in a non-supine position, is an effective secondary 
therapy or supplemental therapy for OSA in patients who have 
a low AHI in the non-supine compared to supine position.  
Recent Cochrane review demonstrated that even though, posi-
tional therapy was less effective compared to CPAP in reducing 
the overall RDI, positional therapy was more effective than in-
active control.25 Furthermore, positional therapy demonstrated 
better compliance compared to CPAP with comparable effec-
tiveness in quality of life and cognitive function improvement. 

When comparison was made within the group, the intra-
nasal steroid group demonstrated significant reduction in AHI 
(figure 3). Furthermore, RDI, NREM RDI, TNSS, and Thai 
PSQI were significantly improved after 4 weeks of intranasal 
steroid use (p = 0.02, 0.02, 0.01, 0.003, and < 0.001; respectively) 
(figure 4). None of the aforementioned parameters were im-
proved in the placebo group.

Moreover, twenty percent of the patients in intranasal ste-
roid group were observed to have post treatment AHI less than 
15 events per hour. None of these parameters in placebo group 
achieved this reduction.

RD
I (

ev
en

ts
/h

ou
r)

120

100

80

60

40

20

0

Intranasal steroid

p = 0.02

postpre

A

N
RE

M
 R

D
I (

ev
en

ts
/h

ou
r)

120

100

80

60

40

20

0

Intranasal steroid

p = 0.01

postpre

B

To
ta

l n
as

al
 s

ym
pt

om
 s

co
re

14

12

10

8

6

4

2

0

Intranasal steroid

16

18

postpre

p = 0.003

C

Th
ai

 P
it

ts
bu

rg
h 

sl
ee

p 
qu

al
it

y 
in

de
x

12

10

8

6

4

2

0

Intranasal steroid

p < 0.001
14

16

postpre

D

Discussion
Obstructive sleep apnea (OSA) is a disorder characterized 

by recurring episodes of upper airway obstruction during 
sleep.20 Primary pathophysiology of OSA in Asian population 
is compromised craniofacial and upper airway structures, even 
more so than body mass index (BMI).21-23 Even though, previ-
ous studies demonstrated that intranasal steroid improved OSA 
indicating by significant reduction in AHI, none were conduct-
ed in specific disease severity or OSA characteristics.13,14

Our study is the first study to evaluate the effect of intrana-
sal steroid in non-2nd to 3rd degree obese, moderate to severe 
OSA, the OSA phenotype commonly observed among Asians.17 
Interestingly, we observed that intranasal steroid significantly 
reduced RDI during non-supine position compared to placebo. 
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Oral appliance in the form of mandibular advancement de-
vice (MAD), another treatment option of OSA, is recommend-
ed in patients with OSA who are intolerant of CPAP therapy 
or prefer alternate therapy.26 In fact, oral appliance has been 
shown to be as effective as CPAP in positional OSA.27 There-
fore, intranasal steroid which reduced respiratory events during 
non-supine sleep as we demonstrated in this current study, can 
theoretically converted the patients from non-positional OSA 
to positional OSA and promote the success of alternative treat-
ment to CPAP. Furthermore, Teerapraipruk B, et al.28 demon-
strated prevalence of positional OSA in Thai population to be 
as high as 70%, compared to the prevalence of 55% in the Cau-
casian population. The use of intranasal steroid in this group 
of positional OSA can further reduce respiratory events during 
non-supine position and be adjunctive treatment to position-
al therapy or oral appliance. Moreover, we also demonstrated 
that intranasal steroid significantly improved continuity of 
sleep compared to placebo. Improvement in sleep quality can 
be explained by reduction in nocturnal rhinorrhea and conges-
tion and reduction in inflammatory mediators known to cause 
sleep disturbance such as histamine and CysLTs.16 In our study,  
20% of the patients in intranasal steroid group (1 in allergic  
rhinitis group and 2 in non-allergic rhinitis group) had their 
OSA severity reduced from severe to mild. Therefore, further 
treatment may not be needed. Likely due to limited sample size, 
no parameters were identified to predict the success of intrana-
sal steroid in improvement of AHI or OSA severity. 

Our study has the strength of randomized, double-blind, 
placebo-controlled trial with objective sleep parameter mea-
surement by attended-in laboratory polysomnography. How-
ever, our study was most likely underpowered to detect the 
differences in secondary outcomes or to identify predictors of 
intranasal steroid success since large different margin of AHI 
-15 events per hour was utilized for sample size calculation. 
The duration of one-month for intranasal steroid use was based 
on the minimal recommended treatment duration for allergic 
rhinitis treatment.29 However, the maximal effect may require 
longer duration.30 We used weekly telephone call for intrana-
sal steroid compliance monitoring which may not be totally 
accurate. Future study incorporating longer duration of intra-
nasal steroid with objective compliance monitoring and larger  
sample size will help elucidate our findings. 

Conclusion
In non-2nd to 3rd degree obese, non-severe oropharyngeal 

obstruction, moderate to severe OSA patients with coexisting 
chronic rhinitis, intranasal steroid demonstrated significant 
reduction in obstructive respiratory events during non-supine 
sleep. The potential role of intranasal steroid may be considered 
as adjunctive to OSA treatment with positional therapy or oral 
appliance or alternative treatment to CPAP.
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