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Abstract
Background: To compare the efficacy of high-dose nasal steroid administered via high-volume irrigation versus spray delivery 

in patients with chronic rhinosinusitis (CRS) who have not undergone previous sinonasal surgery. Methodology: A double-blind 

randomized clinical trial was conducted. The study comprised two groups receiving 1,000 µg/day of nasal budesonide through 

two distinct methods over a 3-month period: irrigation and spray delivery. Patients with severe CRS who had never undergone 

surgery and were on the waiting list for surgery in a public health service were included. Primary outcomes included changes in 

quality-of-life scores and secondary outcomes included changes in clinical control questionnaire results and nasal endoscopy 

findings. Assessments were conducted on the total sample, CRS with nasal polyps (CRSwNP), CRS without nasal polyps (CRSsNP), 

and according to the newly defined phenotypes of diffuse primary CRS (central compartment atopic disease [CCAD], eosinophilic 

chronic rhinosinusitis [eCRS] and non-eosinophilic CRS [neCRS]). Results: Sixth-seven patients completed the study, with 34 in the 

Irrigation Group and 33 in the Spray Group. The Spray Group demonstrated superior efficacy in improving endoscopic outcomes 

across the total sample, particularly among CRSwNP and CCAD. No treatment demonstrated superiority in improving the SNOT-22 

score. Furthermore, the Spray Group revealed greater efficacy in reducing the number of uncontrolled patients, as evaluated by 

the clinical control questionnaire, both in the total sample and CRSwNP. Conclusions: High-dose steroid nasal spray outperfor-

med high-volume steroid nasal irrigation in improving nasal endoscopy outcomes across the total sample, especially in CRSwNP 

and CCAD.
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Introduction
The current approach to managing chronic rhinosinusitis (CRS) 

emphasizes disease control, primarily through nasal medicati-

ons, a treatment that is low-cost and has proven safety for use. 

This strategy underscores systemic medications should not 

be routinely utilized owing to their potential adverse effects, 

particularly with oral steroids, and high costs associated with 

treatments such as immunobiologics. Additionally, endosco-

pic sinus surgery (ESS) plays a crucial role by enhancing the 

penetration of topical therapies to the inflamed mucosa of the 

paranasal sinuses (1-3).

High-volume steroid nasal irrigation is widely employed and 

has demonstrated superior efficacy compared to steroid nasal 

spray in post-operative (4). Although the surgical status of the 

ostia influences solution penetration, certain medical and 

socioeconomic factors, such as public healthcare waiting lists, 

may delay ESS (5). These patients require treatment, with nasal 

saline irrigation and steroid nasal spray being the most highly 

recommended treatment modalities for those who have not 

undergone surgery yet (1,2). 

Nasal irrigation achieves superior sinus penetration than sprays 

in healthy, non-operated individuals (6,7), although less than in 

operated sinuses (8). Consequently, in non-operated patients, 

steroid nasal irrigation is considered a viable treatment option 

for CRS, although nasal spray remains the first-line therapy 
(3). Furthermore, corticosteroids for nasal irrigation are more 

expensive than corticosteroids in spray, making it important 

to understand the most cost-effective delivery methods for 

corticosteroids in non-operated patients. Thus, it is essential to 

compare delivery methods for high dose steroid in patients with 

CRS who have not undergone previous sinonasal surgery.

Thus, this study aims to compare the efficacy of high-dose nasal 

steroid administered via high-volume nasal irrigation versus 

nasal spray in managing CRS, measured by a quality-of-life ques-

tionnaire, a disease control questionnaire and nasal endoscopy, 

in patients with primary diffuse CRS without previous sinonasal 

surgery who are awaiting ESS. 

Materials and methods
Study population

The sample included patients with primary diffuse CRS accor-

ding to the European Position Paper on Rhinosinusitis and Nasal 

Polyps (EPOS)2020 (2). These patients had failed initial appropri-

ate medical therapy, which included 400 µg/day of steroid nasal 

spray and nasal saline irrigation for 90 days, in addition to a 15-

day oral steroid cycle (prednisone or prednisolone 1 mg/kg/day 

for 5 days, followed by tapering doses). They were candidates for 

surgical intervention, with SinoNasal Outcome Test 22 (SNOT-22) 
(9) questionnaire score ≥ 40 points and Lund–Kennedy endosco-

pic score (LKES) (10,11) indicating diseased mucosa (at least one of 

following: presence of polyps [except grade 3, due to inability to 

perform nasal irrigation], polypoid edema, and/or thick/muco-

purulent secretions). These patients were on the waiting list for 

surgery and had no history of previous ESS. 

Pregnant and breastfeeding women, secondary CRS, and prior 

diagnosis of sinonasal neoplasms were excluded. Patients with 

absolute contraindications for the use of steroids, those who had 

taken systemic steroids within 30 days prior to study enrollment, 

individuals who had received immunobiological (anti-IgE, anti-

IL-5 or anti-IL-4/13) within 180 days before study inclusion, and 

those who used systemic steroids during the study period were 

also excluded.

Study design

This study received approval by the local Research Ethics Com-

mittee under number 27729519.0.000.5505 and registered at 

ensaiosclinicos.gov.br under number RBR-7qt7vk. A double-

blind, randomized clinical trial was conducted comparing two 

groups receiving 1,000 µg/day of budesonide administered via 

either nasal irrigation or nasal spray. 

After considering the inclusion and exclusion criteria, pa-

tients were instructed to abstain from steroids, both nasal 

and systemic, for 1 month and to perform high-volume nasal 

irrigation with 250 mL/day of isotonic alkaline saline solution. 

This washout phase aimed to eliminate the effects of previously 

used topical medication and rule out improvement solely due 

to high-volume nasal irrigation. Eligible patients meeting all 

the inclusion criteria (which remained with SNOT-22 ≥ 40 and 

diseased mucosa after washout phase) were randomly assigned 

to treatment groups using block randomization with blocks of 

six patients following the washout phase.

Patients received a kit containing a 15-mL dropper bottle, four 

25-mL spray applicator bottles, a nasal irrigation device con-

sisting of a 125-mL squeeze bottle with Soniclear® nozzle and 

ninety sachets to produce isotonic alkaline solution containing 

1.03 g of sodium chloride and 1.59 g of sodium bicarbonate. 

For patients assigned to the “steroid irrigation + placebo spray” 

treatment (Irrigation Group), the dropper bottle contained 1% 

budesonide diluted in 5% glycerin solution, while the spray bot-

tle contained 5% glycerin solution. In patients assigned to the 

"Placebo irrigation + steroid spray" (Spray Group), the dropper 

bottle contained 5% glycerin solution, while the spray bottle 

contained budesonide 100 µg/actuation. The kits were visually 

indistinguishable, and the medications were diluted in 5% glyce-

rin, ensuring similarity in taste and smell.

To prepare an isotonic alkaline solution, patients were instructed 

to dissolve one sachet in 250 mL of filtered water. Thereafter, two 

drops from the dropper bottle were applied to the saline solu-

tion and 125 mL was instilled into each nostril once daily using 

the nasal irrigation device. Following nasal irrigation, patients 

were instructed to administer 5 sprays from the nasal spray bot-

tle into each nostril. This treatment was administered once daily 
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for 3 months, with patients undergoing monthly reassessments.

During the initial consultation, clinical and epidemiological 

characteristics were collected along with CT evaluation using 

the Lund–Mackay CT score (12). Endophenotyping tests were 

conducted, including skin allergy testing, serum eosinophilia, 

total immunoglobulin E (IgE), and biopsy of polyp or middle 

turbinate mucosa for tissue eosinophil count (conducted after 

washout). The diagnostic criteria for distinguishing the newly 

defined phenotypes of diffuse primary CRS were: 1) central 

compartment atopic disease (CCAD): presence of tissue eosi-

nophilia and characteristic CT findings with the halo sign (partial 

or total opacification of the ethmoid sinuses and obstruction of 

the ostiomeatal complex, with mild involvement of the maxil-

lary sinuses and no involvement of the frontal and/or sphenoid 

sinuses); 2) eosinophilic chronic rhinosinusitis (eCRS): presence 

of tissue eosinophilia and CT with diffuse involvement (partial 

or total opacification of the maxillary, frontal, and/or sphenoid 

sinuses); 3) non-eosinophilic CRS (neCRS): absence of tissue 

eosinophilia (13). Reference values for the biomarkers were: tissue 

eosinophilia ≥ 10 eosinophils per high-power field (eos/HPF), 

serum eosinophilia ≥ 250/μL and IgE ≥ 100 IU/mL (14). SNOT-

22(9) and the EPOS2020 Clinical Control Questionnaire (2) were 

administered at all consultations, in addition to the LKES (10,11). A 

timeline figure is presented in Figure 1.

Statistical analysis

The sample size calculation was conducted to compare SNOT-22 

scores’ difference between groups. Based on the previously 

published studies and using a significance level of 5% (α = 0.05) 

and a statistical power of 80%, the required sample size for this 

study was calculated to be 60 patients to detect an minimal 

clinically important difference (MCID) of 14 points or greater in 

SNOT-22 from before to after treatment between the 2 treat-

ment groups (considering the MCID found in the validation of 

the SNOT-22 questionnaire in our country) (9). Assuming a 10% 

loss rate, 33 patients would need to be recruited in each group.

Assessments were conducted between treatment groups for 

the total sample, CRS with nasal polyps (CRSwNP), CRS without 

nasal polyps (CRSsNP), and according to the newly defined phe-

notypes of diffuse primary CRS (13). Quantitative parameters were 

expressed as mean ± standard deviation. Categorical variables 

were expressed as absolute frequencies (n) and percentages 

(%). Quantitative parameters were compared using Student's 

t-test or Mann–Whitney test, depending on data normality as 

measured by the Kolmogorov–Smirnov test. The association 

between the qualitative variables was evaluated using Pear-

son's chi square test or Fisher's exact test. Two tailed tests were 

conducted for all the analyses. The level of significance was set 

at p≤0.05. The software used was SPSS version 25.0.

 

Results
A total of 76 patients were included and randomized, with 39 in 

the Irrigation Group and 37 in the Spray Group. Two patients in 

the Irrigation Group and three in the Spray Group lost follow-up, 

while three patients in the Irrigation Group and one in the Spray 

Group discontinued the intervention. Consequently, 67 patients 

completed the study, with 34 in the Irrigation Group and 33 in 

the Spray Group. The recruitment and randomization flowchart 

are presented in Figure 2.

The mean age of the total sample was 45.6 years (±13.4), with 

a predominance of women in the Irrigation Group (70.6% vs. 

42.4%; p=0.02*). All investigated parameters related to comor-

bidities and CRS data were equally distributed between groups 

in the total sample. Majority of patients had polyps, accounting 

for 80.6% of cases. Regarding the new CRS phenotypes, 28.4% 

of the sample was classified as CCAD, 35.8% as eCRS, and 35.8% 

as neCRS. The clinical and epidemiological characteristics of the 

total sample are presented in Table 1. 

Regarding tomographic, laboratory, histopathological, and 

allergy features in the total sample, the only parameter that de-

Figure 1. Timeline. LKES = Lund-Kennedy Endoscopic Score; LM = Lund-Mackay Computed Tomography Score; Prick = Skin prick test; IgE = Total 

immunoglobulin E; Eos = Serum  eosinofilia.
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monstrated unequal distribution between groups was total IgE, 

with the Spray Group containing more patients with elevated 

total IgE (75% vs. 51.5%; p=0.05*). The tomographic, laboratory, 

histopathological, and allergy features of the total sample are 

presented in Table 2.

Regarding primary outcome in the total sample, there were no 

differences in the SNOT-22 between the groups at the end of the 

treatments (Irrigation: 69.1 to 51.6; Spray: 69.0 to 49.2; p=0.490). 

Regarding secondary outcomes in the total sample, in the LKES, 

only the Spray Group revealed significant improvement, demon-

strating superiority compared to Irrigation (Irrigation: 7.6 to 7.0; 

Spray: 7.8 to 5.9, p=0.030*). The SNOT-22 and LKES comparisons 

are presented in Table 3.

The EPOS2020 Clinical Control Questionnaire was analysed 

according to the number of controlled, partially controlled, and 

uncontrolled individuals. The Spray Group showed superior 

disease control results at the end of the third month in the total 

sample, with a significant reduction in the number of uncon-

trolled cases (Irrigation: 34 to 27; Spray: 33 to 19; p=0.05*). The 

analysis of the EPOS2020 Clinical Control Questionnaire questi-

onnaire can be seen in Table 4. 

Adverse events were reported in 8.9% of the total sample, with 

no significant difference observed between the Irrigation Group 

(14.7%) and Spray Group (3%) (p=0.21). Within the Irrigation 

Group, the documented adverse events included otalgia in one 

patient, which led to discontinuation, a burning sensation in the 

nasal cavity during spray application in three patients (with one 

discontinuing) and sneezing during spray application in one 

patient. In the Spray Group, only one patient reported experien-

cing aural fullness.

Considering CRSwNP and CRSsNP patients, neither treatment 

demonstrated superiority in improving SNOT-22 (CRSwNP = 

Irrigation: 69.8 to 54.1; Spray: 69.6 to 47.8; p=0.131 / CRSsNP = 

Irrigation: 67.0 to 44.6; Spray: 64.8 to 59.5; p=0.076). The LKES 

exhibited significant improvement only in the Spray Group for 

CRSwNP patients, with superior results compared to irriga-

tion (Irrigation: 8.3 to 7.7; Spray: 8.1 to 6.0; p=0.037*). Neither 

treatment significantly improved the LKES in CRSsNP sample 

(Irrigation: 5.8 to 5.1; Spray: 5.8 to 5.3; p=0798). 

For the EPOS2020 Clinical Control Questionnaire in CRSwNP, 

Figure 2. Recruitment and randomization flowchart.
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Table 1. Clinical and epidemiological characteristics of the total sample.

Characteristics Irrigation Spray Total Test p-value

n=34 n=33 n=67

Age (years) M/SD 47,6 [12,3] 43,1 [14,3] 45,6 [13,4] T 0,18

Female n/% 24 [70,6] 14 [42,4] 38 [56,7] Chi 0,02*

Comorbidities

     Asthma

          Childhood n/% 3 [8,8] 2 [6,1] 5 [7,5] Fisher 0,80

          Adult-onset n/% 10 [29,4] 12 [36,4] 22 [32,8]

     Allergic rhinitis

          Limited to childhood n/% 1 [2,9] 1 [3,0] 2 [3,0] Fisher 0,10

          Since childhood n/% 14 [41,2] 16 [48,5] 30 [44,8]

          Adult-onset n/% 0 [0] 4 [12,1] 4 [6,0]

     Dermatitis/Conjunctivitis n/% 4 [11,8] 1 [3,0] 5 [7,5] Fisher 0,36

     N-ERD n/% 3 [8,8] 5 [15,2] 8 [11,9] Fisher 0,48

CRS data

     Phenotypes

          CRSwNP   n/% 25 [73,5] 29 [87,9] 54 [80,6] Fisher 0,21

          CRSsNP   n/% 9 [26,5] 4 [12,1] 13 [19,4]

          CCAD              n/% 10 [29,4] 9 [27,3] 19 [28,4] Fisher 0,50

          eCRS   n/% 10 [29,4] 14 [42,4] 24 [35,8]

          neCRS   n/% 14 [41,2] 10 [30,3] 24 [35,8]  

     Onset age (years)

          <20 n/% 4 [11,8] 8 [24,2] 12 [17,9] Fisher 0,32

          20-30 n/% 1 [2,9] 3 [9,1] 4 [6,0]

          31-50 n/% 24 [70,6] 20 [60,6] 44 [65,7]

          >50 n/% 5 [14,7] 2 [6,1] 7 [10,4]

     Obesity

          Overweight n/% 15 [44,1] 9 [27,3] 24 [35,8] Fisher 0,15

          Obesity (I-III) n/% 9 [26,5] 9 [27,3] 18 [26,9]

     Smoking

          Active smoking n/% 2 [5,9] 0 [0] 2 [3,0] Fisher 0,60

          Former smoker n/% 6 [17,6] 7 [21,2] 13 [19,4]

Baseline

     SNOT-22 M/SD 69,1 [17,8] 69,0 [18,4] 69,1 [17,9] Mann 0,980

     LKES M/SD 7,6 [1,7] 7,8 [1,7] 7,7 [1,7] Mann 0,582

     Uncontrolled EPOS 2020 n/% 34 [100] 33 [100] 67 [100] Fisher N/A

M=mean; SD=standard deviation; n=number; %=percentage; T=Student’s t-test; Chi=Pearson’s chi-square test; Fisher=Fisher’s exact test; 

Mann=Mann-Whitney U test; N-ERD=NSAID exacerbated respiratory disease; CRS=chronic rhinosinusitis; CRSwNP=chronic rhinosinusitis with nasal 

polyps; CRSsNP=chronic rhinosinusitis without nasal polyps; CCAD=central compartment atopic disease; eCRS=eosinophilic chronic rhinosinusitis; 

neCRS=non-eosinophilic chronic rhinosinusitis; SNOT-22=SinoNasal Outcome Test-22 (Brazilian Portuguese); LKES=Lund-Kennedy Endoscopic Score; 

EPOS 2020=EPOS 2020 Clinical Control Questionnaire; N/A=not applicable. 

there was a statistically significant reduction in the number 

of uncontrolled patients in the Spray Group (Irrigation: 25 to 

21; Spray: 20 to 15; p=0.02*). In the CRSsNP sample, no signi-

ficant improvement was noted among uncontrolled patients 

(EPOS2020), with scores decreasing from 9 to 6 in the Irrigation 

Group and remaining unchanged at 4 in the Spray Group (p = 

0.66). 

When patients were analysed according to the new CRS phe-
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notypes, SNOT-22 scores did not show statistically significant 

differences between interventions in any of the three new CRS 

phenotypes. The LKES, in turn, revealed a significant improve-

ment in the Spray Group for CCAD, outperforming Irrigation 

(Irrigation: 6.9 to 7.3; Spray: 7.8 to 5.9, p=0.04*), but no signifi-

cant difference was found between the groups in LKES for eCRS 

and neCRS. 

Regarding the EPOS2020 Clinical Control Questionnaire, no 

statistically significant changes in the clinical control status were 

observed at the end of the third month for any of the interventi-

ons across the three new CRS phenotypes. 

Discussion
This study is the first to elucidate the clinical response to high-

dose nasal steroid (1,000 µg/day of budesonide via irrigation 

or nasal spray) in patients with CRS who have never undergone 

surgery. Only one randomized clinical trial has compared steroid 

nasal irrigation to steroid nasal spray in non-operated patients 

without polyps; however, equivalent doses of nasal steroid were 

not utilized (15). Furthermore, this study is the first to compare 

the clinical response to nasal steroid treatments across the 

newly identified phenotypes of diffuse primary CRS.

In this study, which included non-operated patients with signi-

ficant inflammation in both paranasal sinuses and nasal cavities, 

steroid nasal spray outperformed steroid nasal irrigation in 

improving nasal endoscopy scores. This was noted in the total 

sample, in the nasal polyps’ sample, and in the CCAD’s sample 

(subpopulations with more pronounced inflammation in the 

central nasal cavity region). These outcomes confirm the efficacy 

of sprays as a nasal treatment, rather than sinus treatment, due 

to its known low penetration into the paranasal sinuses (8,16,17) 

but proper reach to middle turbinates and middle meatus (18). 

Another three factors must be considered: 1) drug delivered by 

spray remains longer on the nasal mucosa than by irrigation; 2) 

the present study utilized higher doses of steroid nasal spray 

than the regular spray treatment, possibly allowing the persis-

tence of a higher local concentration of the drug and leading to 

better results for Spray Group; and 3) high-volume nasal irriga-

tion was used before the spray in both groups, which may have 

allowed for better contact of the corticosteroid spray with the 

nasal mucosa after the mucus was mechanically removed. The 

benefits of saline irrigation go beyond the mechanical action 

of mucus cleansing, also contributing to the improvement of 

mucociliary function, the reduction of mucosal edema and the 

elimination of inflammatory mediators (19).

Although endoscopic scores were usually weakly related to 

patients’ symptoms and quality of life measures, we consider 

that endoscopic assessment could play an important role in CRS 

Table 2. Tomographic, laboratory, histopathological and allergy characteristics of the total sample.

Characteristics Irrigation Spray Total Test p-value

n=34 n=33 n=67

Lund-Mackay score M/SD 17,8 [3,6] 18,6 [4,1] 18,2 [3,8] Mann 0,26

CT pattern

     Central n/% 13 [38,2] 13 [39,4] 26 [38,8] Chi 1,0

     Diffuse n/% 21 [61,8] 20 [60,6] 41 [61,2]

Immunoglobulin E (n=65)

     <100 n/% 16 [48,5] 8 [25,0] 24 [36,9] Chi 0,05*

     ≥100 n/% 17 [51,5] 24 [75,0] 41 [63,1]

Serum eosinophils (n=66)

     <250 n/% 7 [21,2] 6 [18,2] 13 [19,7] Chi 0,76

     ≥250 n/% 26 [78,8] 27 [81,8] 53 [80,3]

Tissue eosinophils

     <10 n/% 13 [38,2] 11 [33,3] 24 [35,8] Chi 0,06

     10-100 n/% 16 [47,1] 9 [27,3] 25 [37,3]

     ≥100 n/% 5 [14,7] 13 [39,4] 18 [26,9]

Prick-test

     Negative n/% 17 [50,0] 12 [36,4] 29 [43,3] Chi 0,39

     Positive (1-2) n/% 11 [32,4] 16 [48,5] 27 [40,3]

     Multi-sensitive (>2) n/% 6 [17,6] 5 [15,2] 11 [16,4]   

M=mean; SD=standard deviation; n=number; %=percentage; Chi=Pearson’s chi-square test; Mann=Mann-Whitney U test.
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disease control, as previously stated in EPOS2012 and EPOS2020 

Clinical Control of Disease Assessment and NOSE modified 

staging system (2, 20). Moreover, endoscopic findings could 

even bring early detections of inflammatory changes prior to 

symptoms, becoming a warning sign for possible loss of disease 

control (21).

Herein, in SNOT-22 scores, neither treatment demonstrated 

superiority over the other. Jiramongkolchai et al. (2020) (15) 

found similar results in the SNOT-22 evaluation of patients with 

CRS without polyps who had never undergone surgery, with 

no superiority between the treatments (mometasone nasal ir-

rigation and nasal spray). SNOT-22 is an essential tool for clinical 

assessment and measuring the quality of life in patients with 

CRS, often exhibiting changes following nasal endoscopy (22). 

Due to the brief follow-up period, our findings were likely more 

pronounced in demonstrating superiority among interventions 

Table 3. Comparison of SNOT-22 and Lund–Kennedy endoscopic scores between pre-treatment evaluation and after 1, 2 and 3 months of treatment 

in the total sample and chronic rhinosinusitis phenotypes. 

Pre 1 month 2 months 3 months

Irrigation Spray Irrigation Spray Irrigation Spray Irrigation Spray

Total sample

SNOT-22 M/SD 69,1 [17,8] 69,0 [18,4] 57,0 [23,3] 54,3 [24,1] 54,8 [26,0] 50,8 [21,2] 51,6 [24,6] 49,2 [24,1]

p-value1    0,7782 0,3603    0,4904

LKES M/SD 7,6 [1,7] 7,8 [1,7] 7,0 [2,0] 6,9 [2,6] 6,8 [2,3] 6,4 [2,5] 7,0 [2,7] 5,9 [2,5]

p-value1    0,2212 0,1833   0,0304*

CRSwNP         

SNOT-22 M/SD 69,8 [18,8] 69,6 [18,9] 56,1 [24,3] 53,1 [23,5] 58,5 [26,4] 49,7 [21,0] 54,1 [25,9] 47,8 [24,4]

p-value1    0,6832 0,0603   0,1314

LKES M/SD 8,3 [1,4] 8,1 [1,7] 7,6 [1,9] 7,0 [2,8] 7,6 [2,1] 6,5 [2,7] 7,7 [2,9] 6,0 [2,6]

p-value1    0,1892 0,0763    0,0374*

CRSsNP         

SNOT-22 M/SD 67,0 [15,3] 64,8 [16,0] 59,4 [21,7] 62,8 [30,6] 44,4 [23,2] 58,3 [24,3] 44,6 [20,4] 59,5 [21,0]

p-value1    0,3512 0,1413    0,0764

LKES M/SD 5,8 [0,4] 5,8 [0,5] 5,4 [1,3] 5,8 [0,5] 4,6 [0,7] 5,3 [1,0] 5,1 [1,1] 5,3 [1,1]

p-value1    0,4502 0,1883    0,7984

CCAD         

SNOT-22 M/SD 68,1 [14,2] 71,1 [19,2] 48,1 [15,2] 54,1 [30,2] 52,1 [17,5] 57,3 [24,1] 50,1 [13,8] 55,4 [24,3]

p-value1    0,7432 0,7443      0,8704

LKES M/SD 6,9 1,2 7,8 1,4 6,6 1,6 6,0 2,3 6,7 1,7 5,1 1,6 7,3 2,6 5,9 2,5

p-value1    0,0732 0,0043*   0,0374*

eCRS         

SNOT-22 M/SD 81,6 [16,2] 75,4 [17,1] 64,5 [22,1] 64,7 [16,1] 68,0 [25,8] 55,9 [16,9] 65,9 [25,2] 55,0 [23,5]

p-value1    0,5002 0,1773    0,2914

LKES M/SD 9,2 [1,2] 8,5 [1,7] 7,9 [2,3] 8,3 [2,9] 8,5 [2,3] 7,7 [2,6] 8,8 [3,2] 7,2 [2,2]

p-value1    0,5842   0,6953    0,2744

neCRS         

SNOT-22 M/SD 60,9 [17,0] 58,3 [16,1] 57,9 [27,9] 39,8 [21,9] 47,2 [29,1] 37,7 [19,7] 42,4 [26,7] 35,5 [20,8]

p-value1    0,1202 0,4123    0,7474

LKES M/SD 7 [1,5] 6,9 [1,9] 6,6 [1,8] 5,7 [1,4] 5,6 [1,9] 5,6 [2,4] 5,5 [1,5] 4,2 [1,9

 p-value1        0,1802    0,9763    0,1804

1 Mann-Whitney U test; 2 Comparison before and after 1 month; 3 Comparison before and after 2 months; 4 Comparison before and after 3 

months; M=mean; SD=standard deviation; SNOT-22=SinoNasal Outcome Test-22 (Brazilian Portuguese); LKES=Lund-Kennedy Endoscopic Score. 

CRSwNP=chronic rhinosinusitis with nasal polyps; CRSsNP=chronic rhinosinusitis without nasal polyps; CCAD=central compartment atopic disease; 

eCRS=eosinophilic chronic rhinosinusitis; neCRS=non-eosinophilic chronic rhinosinusitis.
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Table 4. Evaluation of clinical control using the EPOS 2020 questionnaire.

in endoscopy rather than in SNOT-22 scores.

The presence or absence of nasal polyps was initially used to 

phenotype CRS, while endotyping aimed to better understand 

the underlying pathophysiological mechanisms. In Western 

populations, a predominance of type 2 response in patients 

with polyps (characterized by elevated eosinophils levels) and 

non-type 2 response in patients without polyps (characterized 

by increased neutrophil levels) have been documented (23). In 

this sample, CRSwNP presented improvement in nasal endo-

scopy in the Spray Group. In patients with CRSsNP (19.4% of our 

patients), neither treatment modality yielded significant impro-

vements in nasal endoscopy scores. These outcomes align with a 

previous Brazilian study, which presented that both steroid nasal 

irrigation and nasal spray failed to enhance endoscopy scores or 

SNOT-22 scores in patients without polyps (24).

Recent publications have focused on characterizing clinical 

criteria and biomarkers to differentiate the profiles of the new 

phenotypes of diffuse primary CRS (13). All three phenotypes did 

Characteristics

Pre 1 month 2 months 3 months Pre 1 month 2 months 3 months

Total sample

Controlled 0 0 1 (2.9) 1 (2.9) 0 0 0 0

Partially controlled 0 4 (11.8) 9 (26.5) 6 (17.6) 0 6 (18.2) 5 (15.2) 14 (42.4)

Uncontrolled 34 (100) 30 (88.2) 24 (70.6) 27 (79.4) 33 (100) 27 (81.8) 28 (84.8) 19 (57.6)

p¶ = 0.05*

CCAD

Controlled 0 0 0 0 0 0 0 0

Partially controlled 0 2 (20.0) 4 (40.0) 1 (10.0) 0 2 (22.2) 2 (22.2) 3 (33.3)

Uncontrolled 10 (100) 8 (80.0) 6 (60.0) 9 (90.0) 9 (100) 7 (77.8) 7 (77.8) 6 (66.7)

p¶ = 0.30

eCRS

Controlled 0 0 0 0 0 0 0 0

Partially controlled 0 1 (10.0) 1 (10.0) 1 (10.0) 0 0 1 (7.1) 5 (35.7)

Uncontrolled 10 (100) 9 (90.0) 9 (90.0) 9 (90.0) 14 (100) 14 (100) 13 (92.9) 9 (64.3)

p¶ = 0.34

neCRS

Controlled 0 0 1 (7.1) 1 (7.1) 0 0 0 0

Partially controlled 0 1 (7.1) 4 (28.6) 4 (28.6) 0 4 (40.0) 2 (20.0) 6 (60.0)

Uncontrolled 14 (100) 13 (92.9) 9 (64.3) 9 (64.3) 10 (100) 6 (60.0) 8 (80.0) 4 (40.0)

p¶ = 0.21

CRSwNP

Controlled 0 0 0 0 0 0 0 0

Partially controlled 0 3 (12.0) 6 (24.0) 4 (16.0) 0 5 (17.2) 5 (17.2) 14 (48.3)

Uncontrolled 25 (100) 22 (88.0) 19 (76.0) 21 (84.0) 29 (100) 24 (82.8) 24 (82.8) 15 (51.7)

p¶ = 0.02*

CRSsNP

Controlled 0 0 1 (11.1) 1 (11.1) 0 0 0 0

Partially controlled 0 1 (11.1) 3 (33.3) 2 (22.2) 0 1 (25.0) 0 0

Uncontrolled 9 (100) 8 (88.9) 5 (55.6) 6 (66.7) 4 (100) 3 (75.0) 4 (100) 4 (100)

p¶ = 0.66

¶ Association between disease control and groups at 3 months. CRSwNP=chronic rhinosinusitis with nasal polyps; CRSsNP=chronic rhinosinusitis 

without nasal polyps; CCAD=central compartment atopic disease; eCRS=eosinophilic chronic rhinosinusitis; neCRS=non-eosinophilic chronic rhinosi-

nusitis.
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not demonstrate superiority in the improvement of SNOT-22 

at the end of the treatments. The Spray Group demonstrated 

superiority in improving LKES in CCAD. DelGaudio et al. (2017) 
(25) described CCAD when examining atopic patients using nasal 

endoscopy, revealing polypoid degeneration of the middle 

turbinate or polyps affecting the middle turbinate, superior 

turbinate, and postero-superior nasal septum. We attribute 

the superiority of high-dose steroid nasal spray in improving 

endoscopic outcomes to its efficient targeting of the central 

area, which exhibits greater inflammation in these patients. 

eCRS, in turn, is widely known as a challenging disease to treat, 

often characterized by treatment failure and polyp recurrence 

following ESS (26). The current sample with eCRS exhibited no 

significant improvement in LKES with any of the treatments, 

underscoring the challenge in managing the eosinophilic vari-

ant and the importance of ESS in these patients. Moreover, a 

Brazilian multicenter study demonstrated that the inflammatory 

profile of CRS in this population is mixed. Thus, the classification 

into eosinophilic and non-eosinophilic patterns may be of less 

importance in this situation (27).

The use of high-dose intranasal steroid is considered an off-label 

treatment for CRS due to concerns regarding systemic absorp-

tion and side effects. However, multiple studies analysing the ef-

fect of steroid nasal irrigation on the hypothalamic-pituitary axis 

have found no evidence of adrenal dysfunction with short-term 

or long-term use (ranging from 4 weeks to 12 months) (15,28-30). 

Similarly, no studies to date have exhibited a significant increase 

in intraocular pressure or cataract formation in patients using 

steroid nasal irrigation (31-33).

Randomized controlled trials are widely regarded as the gold 

standard study design. However, they also face challenges, 

including participant dropout and loss to follow up. In this 

study, compliance was monitored biweekly through messaging, 

offering guidance and adjustments on the correct use of devices 

when needed. The primary limitation of the study was the short 

treatment period. In addition to this, other limitations of the 

study were: the inclusion of patients with more severe disease 

who had already failed appropriate medical therapy; the use of 

high-volume saline irrigation in both study arms, which by itself 

may have led to symptom improvement; and the underpowe-

ring of the results from the subgroup analyses, due to the low 

number of patients in phenotypes subgroups. 

Conclusion
A high-dose steroid nasal spray demonstrated greater effi-

cacy than a high-volume steroid nasal irrigation in improving 

nasal endoscopy outcomes, both across the entire sample and 

specifically in CRSwNP and CCAD. Additionally, it reduced the 

number of uncontrolled cases in the overall sample and among 

CRSwNP patients. Neither intervention was superior in impro-

ving SNOT-22 scores across the entire sample or within specific 

phenotypes.
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