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Abstract 
As inflammation of the lining of the nose and sinuses, chronic rhinosinusitis significantly affects patients’ 
daily functioning, mental health, and quality of life. Inflammatory disorders and anatomical problems 
are known as some of the causes of this condition. Topical and systemic corticosteroids are widely used 
to treat various chronic inflammatory diseases. Given the high prevalence and impact of the disease on 
patients’ quality of life, this study compared the effects of fluticasone, budesonide, and mometasone 
sprays among patients with nasal-sinus polyposis after sinus endoscopic surgery. In this study, 225 
patients suffering from chronic rhinosinusitis with polyposis were randomly assigned to three groups. 
The groups received 0.1 mg fluticasone nasal spray, 0.1 mg budesonide spray, and 0.1 mg mometasone 
spray for six months. Patients completed the sino-nasal outcomes test-22 (SNOT-22) questionnaire at 
the time of admission and six months after taking the drug. Data were analyzed in SPSS software version 
16 using the ANOVA, Kruskal–Wallis, Chi-square, and Fisher’s exact tests. The level of significance was 
set at α = 0.05. The frequency distribution of different dimensions of the SNOT-22 questionnaire at 
baseline and end of the study was not significantly different between the two groups (P>0.05). The mean 
total scores of the SNOT questionnaire at baseline (P=0.289) and end of the study (P=0.063) were not 
significantly different between the three groups. Fluticasone, budesonide, and mometasone sprays did 
not exert significantly different impacts on the symptoms of nasal polyps, and their effectiveness was 
identical. 
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1. Introduction 
Inflammation of the lining of the nasal passages and 
sinuses is known as chronic rhinosinusitis (CRS), 
which is accompanied by mucosa inflammation for 
12 weeks or more [1, 2]. Nasal polyps are caused by 
hyperplasia or protrusion of the lining of the nose 
and sinuses. They are usually developed after 
systemic or local diseases, the most common of 
which is CRS [3]. CRS affects patients’ daily 
functioning, mental health, and quality of life     [4]. 

The disease is one of the most common causes of 
referral to ENT clinics [5, 6]. The leading cause of 
the disease is not known for sure, but some 
inflammatory disorders, bacteria, and anatomical 
problems may play a role. The clinical signs of the 
disease include pain or pressure in the face, nasal 
congestion, purulent nasal discharge, and olfactory 
dysfunction with coughs [7, 8]. 
Common treatments for the disease include broad- 
spectrum antibiotics, intranasal corticosteroids, 
nasal       irrigation,       use       of       antihistamines, 
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anticonvulsants Anticongestion, and surgery (in case of resistance 
to medication) [8]. Intranasal corticosteroid 
therapy is often prescribed to prevent recurrence 
after surgery [9]. Corticosteroids are widely 
prescribed to treat the different types of chronic 
inflammatory diseases [8, 10]. Medical studies 
suggest that the best way to treat recurrent nasal 
polyps is to use systemic or topical corticosteroids 
(nasal corticosteroids) and surgical operations [11, 
12]. 
The use of topical nasal steroids after sinus 
endoscopic surgery has the same positive effect as 
the use of systemic corticosteroids in preventing 
the recurrence of polyps, and yet they do not have 
the side effects of systemic corticosteroids [13]. In 
fact, topical nasal steroids have been proven 
effective in treating chronic nasal rhinosinusitis 
with polyps. On the other hand, systemic 
corticosteroids have side effects such as 
hyperglycemia, immunosuppression (which can 
lead to infectious diseases), peptic ulcer, myopathy, 
and mental-related illnesses, among others [8, 10, 
15]. 
Therefore, considering the high prevalence of 
polyposis and its effect on patients’ quality of life, 
this clinical trial study aimed to compare the 
effectiveness of fluticasone, budesonide, and 
mometasone sprays in patients with nasal-sinus 
polyposis after sinus endoscopic surgery. 
Moreover, since the nasal cavities have blood clots 
and post-endoscopic effects within a week after 
surgery, our corticosteroid treatment process 
began a week after the surgery. 

 
2. Materials and Methods 

 
2.1 The study population and inclusion and exclusion 
criteria 
The study population comprised patients with CRS 
and recurrent polyposis who underwent sinus 
endoscopic surgery at the ENT clinics of Valiasr and 
Razi hospitals in Birjand in 2021. The inclusion 
criteria were age between 15-70 years, informed 
consent, and no history of corticosteroid allergy. 
The exclusion criteria included eye disease, known 
immunodeficiency disease, infectious symptoms 
such as purulent discharge from the throat and 
nose, allergic rhinitis, and the patient’s withdrawal 
from the study. 

 
2.2 Sample size and sampling method 
Based on the study conducted by Paul et al. [8], the 
mean score on the SNOT-22, and the formula for 
comparing the mean in two independent 
communities, the research team computed a 
sample size of n = 69 people per group. 
Nonetheless, taking into account an attrition rate of 
10 percent, a total of 75 people was assigned to 
each group. The convenience sampling method was 

used to select the patients who were assigned to the 
groups randomly. 

 
2.3 Randomization and intervention 
Patients who met inclusion criteria were randomly 
assigned to three groups of A, B, and C using the 
block randomization method. Group A received 
fluticasone nasal spray 0.1 mg twice daily (50 
micrograms per puff); group B received budesonide 
spray 0.1 mg twice daily (50 micrograms per puff); 
and group C received mometasone spray 0.1 mg 
twice daily (50 micrograms per puff). Jaber ibn-e 
Hayyan Pharmaceutical Company was the producer 
of the three sprays. 
First, three blocks were prepared, and different 
modes  (ABC,  ACB,  CAB,  BCA,  CBA,  BAC)      were 
recorded inside the blocks. One of these blocks was 
picked for the first patient, which guided the 
placement of the next three patients in the groups. 
Similarly, another block was picked for the next 
patient, whereby the position of the next three 
patients was determined. The process was 
reiterated until all patients were assigned to the 
respective groups. 

 
2.4 Evaluation of variables 
Since nasal cavities have blood clots and post- 
endoscopic effects within one week after surgery, 
corticosteroid treatment was initiated one week 
after the surgery. After six months of receiving the 
medication, its impact on preventing the 
recurrence and the symptoms of mucosa 
inflammation was examined. A physician made 
assessments through endoscopy, and the 
symptoms and scores were recorded in a 
questionnaire. The study was single-blinded so that 
the physician examining the clinical symptoms and 
recording information was not aware of the type of 
medications received by the patients. 

 
2.5 Data analysis 
After collecting the results, the data were analyzed 
using SPSS16 software, and descriptive results 
were reported using central tendency, dispersion 
indices (mean ± SD), and relative frequency 
distribution. The Kolmogorov-Smirnov test was 
used to evaluate the normal distribution of data. 
Analysis of variance (ANOVA) and Kruskal-Wallis 
tests were used to analyze the data with normal and 
abnormal distributions, respectively. For 
qualitative variables, the Chi-square test and 
Fisher’s exact test were employed. Lastly, the level 
of significance was established at α = 0.05. 

 
2.6 Ethical considerations 
The study was registered on the Iranian clinical 
trial registry website 
(Code#IRCT20190618043934N7)  after  receiving 
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approval from the Ethics Committee of Birjand 
University of Medical Sciences 
(identifier#IR.BUMS.REC.1399.166). The patients’ 
information was kept confidential, and the results 
were reported anonymously. Before the medication 
was prescribed, the patients were given the 
necessary explanations about the medication’s 
effectiveness and possible side effects. All the 
patients participated with full consent and could 
withdraw from the study at any time. Furthermore, 
precaution was taken to provide necessary 
treatments for instances of the medication’s side 
effects. 

3. Findings 
In the present study, 225 patients were randomly 
assigned to three groups receiving mometasone, 
budesonide, and fluticasone sprays. The results 
showed that there was no significant difference 
between the frequency distribution of patients 
concerning gender (P = 0.398) and mean age (P = 
0.182) in the three groups (Table 1). 

Table 1. Comparison of gender frequency distribution in the three groups 
Study group Budesonide 

Frequency 
(percent) 

Fluticasone 
Frequency 
(percent) 

Mometasone 
Frequency 
(percent) 

Statistical test 

Gender Male 44 (58.7) 36 (48) 48 (50.7) P* = 0.398 
Female 31 (41.3) 39 (52) 37 (49.3) 

Mean age (year) 35.2 ± 11.4 
33 (27 – 43) 

36.6 ± 11.9 
35 (28 – 42) 

33.3 ± 12.5 
31 (24 – 40) 

P** = 0.182 

* Chi-square 
** Kruskal-Wallis 

 
The study results revealed no significant difference 
in different dimensions of the SNOT questionnaire 
between the three groups before and after the 
surgery (P> 0.05). Moreover, based on the results 
summarized in Table 2, the mean score of the SNOT 

 
questionnaire at baseline was not significantly 
different between the three groups (P = 0.289). 
Again, the mean score of the SNOT questionnaire at 
the end of the study was not significantly different 
between the three groups (P = 0.063). 

Table 2. Comparison of gender frequency distribution in the studied groups 
Study group Budesonide 

Mean ± SD 
(q3-q1) Median 

Fluticasone 
Mean ± SD 

(q3-q1) Median 

Mometasone 
Mean ± SD 

(q3-q1) Median 

Statistical test 
Kruskal-Wallis 

Baseline 36.46 ± 11.05 
33 (29 – 44) 

33.5 ± 8.78 
32 (27 – 40) 

35.2 ± 8.1 
34 (30 – 41) 

P = 0.289 

End of study 6.26 ± 8.43 
4 (0 – 7) 

8.9 ± 0.9 
5 (2 – 12) 

6.9 ± 0.8 
5 (3 – 8) 

P = 0.063 

 
 
 

4. Discussion 
Many studies have confirmed the effectiveness of 
corticosteroids for nasal polyps and allergic 
rhinitis, and many researchers and physicians 
consider corticosteroids as one of the primary 
treatment options for improving the clinical 
symptoms of nasal polyps and allergic rhinitis. 
However, there is no consensus on the type of 
corticosteroids (systemic or topical), and there are 
disagreements about the efficacy of these two types 
on improving the symptoms of the disease. This 
study aimed to compare the effects of fluticasone, 
budesonide, and mometasone sprays on patients 
with nasal-sinus polyposis after sinus endoscopic 
surgery. 
The results revealed that the frequency 
distributions of all dimensions of the SNOT 
questionnaire were not significantly different in the 
three groups at the beginning and end of the study. 
In other words, the effectiveness of all three sprays 

used to treat the symptoms in patients was not 
significantly different. 
According to Neubauer et al.’s study [9], the use of 
budesonide spray, together with a mucosal purifier, 
led to a significant improvement in the SNOT 
dimensions in the groups receiving fluticasone and 
budsonide. This finding is not consistent with the 
results of our study. Among the reasons for this 
inconsistency, one can refer to the differences in the 
research method and the studied groups. 
The results of a study by Rotenberg et al. [16] 
showed that in patients undergoing endoscopic 
surgery, the efficacy of budesonide drops with 
normal saline and budesonide spray with normal 
saline was not significantly different in the studied 
groups, which is compatible with the results of our 
study. In a study by Dijkstra et al. [17], it was found 
that the efficacy of fluticasone spray at doses of 400 
and 800 with placebo was not significantly different 
in the studied groups, which is in line with the 
findings of our study. 
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Because nasal polyps and CRS lead to inflammation 
and obstruction of the nasal cavity, mucous 
secretions can lead to chronic inflammation and 
infection of the nose and ears, which can be 
accompanied by symptoms such as tinnitus, 
dizziness, headache, or earache in patients. In 
patients with polyps and CRS who underwent 
surgery, the obstruction and inflammation of the 
nasal mucosa were improved, and the infection of 
the nasal cavity and ears decreased, leading to the 
improvement of clinical symptoms. Moreover, the 
patients’ quality of life also improved after surgery 
upon the improvement of these clinical symptoms. 
Corticosteroid nasal spray passes through the nasal 
mucosa and reaches the inflammatory cells, thus 
causing the mucosa to move and reducing 
inflammation in the area [18]. With predominant 
glucocorticoid activity, corticosteroid spray has 
inhibitory effects on mast cells, eosinophils, 
neutrophils, and macrophages and prevents the 
secretion of cytokines. 
Also, the overall mean score of the SNOT 
questionnaire was not significantly different 
between the three groups at baseline and end of the 
intervention, indicating the similar effectiveness of 
the sprays used in the study on the symptoms of 
nasal polyps. 

 
5. Conclusion 
The effectiveness of fluticasone, budesonide, and 
mometasone sprays on the symptoms of nasal 
polyps was not significantly different. In other 
words, they were similarly effective. 
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