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ABSTRACT

Objective: Endoscopic sinus surgery (ESS) is essential for effective topical drug delivery to paranasal sinuses. This study aimed to evalu-
ate the effectiveness of budesonide nasal irrigations compared with saline irrigations during postoperative care of patients with chronic
rhinosinusitis with nasal polyposis (CRSWNP).

Methods: A total of 68 patients diagnosed with CRSWNP underwent ESS and were randomly enrolled by computer-generated block
randomization method and divided into two study groups (A and B) of 34 participants each (normal saline [NS] + budesonide irrigation
and NS irrigation alone, respectively). They were evaluated preoperatively and postoperatively at 6 weeks (T1), 10 weeks (T2), and 14
weeks (T3). Their assessment was done mainly with a 22-item sinonasal outcomes test (SNOT-22), and Lund-Mackay endoscopy (LME)
scores.

Results: The condition of the patients significantly improved in both intervention arms related to SNOT-22 and LME score at each
postoperative visit (Group A: p<0.001; Group B: p<0.001). However, there was no significant difference between the two groups except
at the last postoperative visit (SNOT-22: p=0.005; LME: p=0.009). In Group B, a higher recurrence of disease was reported (p=0.008).
Conclusion: Steroid nasal irrigation is a good option in postoperative patients with CRSwWNP and offers additional benefits over sa-
line-alone irrigations. Comparative studies evaluating budesonide and saline nasal irrigations for patients with polyposis are deficient in
the current literature. This study is one of the few comparative studies evaluating budesonide and saline nasal irrigations in post-ESS
patients.
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duce the local concentration of pro-inflammatory mediators,
and humidify nasal mucosa (5, 6).

Introduction

Chronic rhinosinusitis (CRS) reflects a disorder of the immune

response of the susceptible host and environmental factors
that cause chronic inflammatory response (1). Although the
American Academy of Otolaryngology-Head and Neck Surgery
guidelines state that CRS should be treated with “maximal
medical therapy,” there is no standardized therapy until now
because of the heterogeneity of the disease (2).

Endoscopic sinus surgery (ESS) is an essential part of the ther-
apeutic management of medically refractory CRS. The idea of
surgery is to increase access of inflamed mucosa to topical an-
ti-inflammatory therapies (3). The backbone of medical ther-
apy is the nasal steroid and saline sprays delivered by various
means (4). Saline irrigations enhance mucociliary clearance, re-
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Nonconventional off-label use of large-volume budesonide
nasal irrigations has been favored in patients with CRS and is
effectual. Budesonide application locally is useful for alleviat-
ing inflammation, speeding up mucosal recovery, and decreas-
ing the time of epithelization after functional ESS (FESS) (7).
Topical nasal steroid sprays have shown an excellent safety
profile in several studies (8-10) concerning hypothalamic-pi-
tuitary-adrenal axis (HPAA) suppression and intraocular pres-
sure. As there is a lack of evidence on optimal local therapy
post-ESS, this study’s objective was to analyze the effective-
ness of sinonasal steroid irrigations for CRS over saline irriga-
tions.
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Methods

This prospective single-blinded parallel interventional study
was conducted among 68 patients with defined criteria for pa-
tient inclusion, and outcomes were assessed at our institution.
Informed consent was obtained from patients about getting
enrolled in either intervention arm, or study approval was ob-
tained from the Ethical Committee of Government Medical
College and Hospital, Patiala under the affiliation of Baba Farid
University of Health Sciences (BFUHS/2k18p-TH/5203). The
procedures followed were as per the Helsinki Declaration of
1975, as revised in 2000. Patients were randomized and allo-
cated to treatment arms via computer-generated block ran-
domization with a block size of two. This group allocation was
done before surgery. The two senior authors were blinded as to
which intervention arm their patient entered, although com-
plete FESS was performed in every case by the same surgeon.
The usual perioperative medical treatment was started, which
included antibiotics, antihistamines, topical steroid sprays, and
low-dose oral steroids in tapering trends. While in the post-
operative period, nasal irrigations were started according to
group allocation, and intent-to-treat analysis was performed
with the addition of budesonide in NS irrigations in the exper-
imental group.

Inclusion criteria

Patients with CRS diagnosed by the widely accepted criteria
of European Position Paper on Rhinosinusitis and Nasal Polyps
2012 (11) were evaluated, and only patients with polyposis on
diagnostic nasal endoscopy were included in the study.

Exclusion criteria
The following exclusion criteria were used for this study:

1. Steroid use for conditions other than chronic rhinosinusitis
with nasal polyposis (CRSwWNP);

2. CRS without nasal polyposis;
3. Acute infection of upper airways;

4. Systemic conditions such as granulomatous disease, vascu-
litis, cystic fibrosis, and ciliary dyskinesia/congenital mucocili-
ary dyskinesia; and

5. A 22-item sinonasal outcomes test (SNOT-22) preoperative
score between 0 and 9.

Of the 72 patients enrolled (Figure 1), four patients were
eliminated owing to the refusal of consent and doubtful fol-

Main Points:

Budesonide + normal saline (NS) nasal irrigations show sig-
nificant benefits over NS irrigations alone only at the post-
operative period of 14 weeks.

Budesonide nasal irrigation is effective in patients with re-
fractory CRS, and the recurrence of disease was higher in the
saline group.

Budesonide nasal irrigation has a better therapeutic progno-
sis in post-endoscopic sinus surgery patients with chronic
rhinosinusitis with nasal polyposis.
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low-up. Eventually, 68 patients fulfilling the inclusion criteria
underwent ESS and were divided into two groups of 34 each—
Group A with budesonide nasal irrigation (BNI) and Group B
with saline irrigation—and were followed at 6 weeks (T1), 10
weeks (T2), and 14 weeks (T3) for evaluation of subjective and
objective outcomes. A previous study comparing normal saline
(NS) + budesonide and NS alone suggested that the minimum
required sample size in each group is 18 (12), whereas Kish (13)
says that a minimum sample size of 30 is sufficient when the
attribute is present 20% to 80% of the time (i.e., distribution
approaches normality). Moreover, the power analysis calculat-
ed the needed sample size to be 23 in each group with alpha
set to 0.05, power set to 0.80, and minimal clinical important
difference (MCID) of Lund-Mackay endoscopy (LME) score
from a published study (14). Therefore, the sample size of 34
in each group was considered satisfactory for this trial at our
institution.

An NS solution reserve was prepared by the patients by mixing
table salt (1.5 teaspoons) and baking soda (1.5 teaspoons) in a
liter of distilled water.

For experimental group A (BNI), the formulation recommend-
ed was a 0.5 mg/2 ml respule of budesonide (Budecort respule,
Cipla Ltd., Mumbai, India) mixed in 240 ml saline (12). The pa-
tients were instructed to irrigate each nostril with a 60 ml solu-
tion twice a day using an irrigation bottle.

For control group B (saline irrigation), patients used a total of
240 ml saline to irrigate each nostril with 60 ml twice a day.

The primary outcome was assessed with the SNOT-22 ques-
tionnaire score and LME score. SNOT-22 is a validated 22-item
CRS-specific quality of life (QoL) questionnaire that is scored

Enrollment Assessed for Eligibility (n=72)

—

Exclusion:
Consent declined for study: 1
Questionable follow up: 2

Not meeting inclusion criteria: 1

Randomized (n=68)

Allocated to Normal Saline + Allocated to Normal Saline arm-Group B
Budesonide arm - Group A (n=34) (n=34)

Received allocation (n=34) Received allocation (n=34])

Follow up l
¥

Loss to follow up: O

Loss to follow up: 0
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visits. visits.
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Y
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Figure 1. Patient enrollment flow diagram
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using a Likert scale (0-5). The absolute mean score (stan-
dard deviation [SD]) and differences in pre- and postoperative
scores (MCID) were calculated; between -7 and +7 indicated

Table 1. Demographic and baseline characteristics

Experimental Control
Group Group
Baseline (Group A) (Group B)
Characteristics (n=34) (n=34) p
Age (yrs) 33.35+14.19 32.06+12.40 0.835
(Z=-0.209)
Gender
Male 15 (55.88%) 20 (58.82%) 0.225
Female 19 (44.12%) 14 (41.18%) (x2=1.47)
Smokers 7 (20.5%) 5 (14.7%) 0.525
(x2=0.40)
Duration of 2.40+1.68 2.07+1.85 0.176
disease (yrs) (Z=-1.353)
Bronchial asthma 4 (11.76%) 5 (14.7%) 0.698
association (x2=0.15)
LM surgical score 9.32+ 2.97 8.71£3.37 0.385
(Z=-0.868)
LM radiological 14.91+5.99 12.59+£6.19 0.130
score (Z=-1.514)
Preoperative 36.06+10.29 33.03+£12.75 0.326
SNOT-22 score (Z=-0.983)
Preoperative 8.00+2.84 6.91£2.72 0.067
endoscopy score (Z=-1.831)

LM: Lund-Mackay; SNOT-22: 22-item sinonasal outcomes test

Table 2. SNOT-22 assessed and compared at baseline and
post-treatment at 6 weeks, 10 weeks, and 14 weeks in

Group Aand B

SNOT-22 Mann-Whitney

Time Interval Groups Mean (SD) U Test (p)

Group A 36.06 (10.29) -0.983 (0.326)
TO (Experimental) (NS)
(before ESS)  Group B 33.03 (12.75)

(Control)

Group A 23.00 (12.01) -1.198 (0.231)
T1 (6 weeks (Experimental) (NS)
after ESS) Group B 24.59 (9.84)

(Control)

Group A 20.12 (11.24) -1.701 (0.089)
T2 (10 weeks (Experimental) (NS)
after ESS) Group B 23.12 (10.14)

(Control)

Group A 15.03 (11.34) -2.795 (0.005)
T3 (14 weeks (Experimental) (S)
after ESS) Group B 19.26 (8.72)

(Control)

ESS: Endoscopic sinus surgery; NS: Not significant; S: Significant; SNOT-22:

22-item sinonasal outcomes test
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no improvement, <7 indicated improvement, and >7 indicated
worsening. Absolute scores between 0 and 8 were considered
normal.

The LME score was derived based on the occurrence of nasal
polyps, edema, and discharge. The scores for each nasal cavity
were summed up so that the range of score was 0-7 for each
side, and the highest total score was 14. In our study, a score of
1 or above was considered abnormal. For Lund—Mackay scores,
a postoperative—preoperative difference of 0 indicated no im-
provement. Any negative value indicated improvement, and
any positive value indicated worsening, whereas an absolute
score of 0 was considered complete improvement (14).

The secondary outcome assessed was disease recurrence.

Statistical analysis

Collected data were entered and analyzed with the Statisti-
cal Package for Social Sciences version 22.0 software (IBM
Corp.; Armonk, NY, USA) Demographic and clinical data were
expressed in the form of mean+SD, and the Mann-Whitney U
test was used to evaluate groups. Chi-square test was used
to analyze the qualitative data, and Wilcoxon signed ranks test
was used for comparison within the group. A p<0.05 was con-
sidered statistically significant.

Results

Study population

A total of 68 patients were enrolled in the study from Janu-
ary 2017 to April 2019 and were randomized into budesonide
(n=34) and saline (n=34) arms. The mean age of the study
group was 34.02+14.60 years, with most participants in the
age group of 17-35 years. The majority of patients were males
(52%). The demographic and baseline characteristics (Table
1) showed no significant difference between the groups. The
effect of surgery was ruled out, because we performed only a
comparative analysis in post-ESS patients with no significant
difference in baseline values, and complete FESS was per-
formed in all cases by the same senior surgeon to avoid the
performance bias that may have complicated the cause-effect
relationship between procedure and outcome.

QoL questionnaire outcomes
The Likert score of each of the symptoms was analyzed. The
mean SNOT-22 score before ESS was 36.06+10.29 in Group
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Figure 2. Comparison of SNOT-22 (mean+SD) assessed at baseline
and postoperatively at 6 weeks, 10 weeks, and 14 weeks. SD, standard
deviation; SNOT-22, 22-item sinonasal outcomes test
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A and 33.03+12.75 in Group B; the score improved after ESS
and budesonide irrigations to 15.03+11.34 and 19.26+8.72 at
14 weeks, respectively (Figure 2). There was a statistically sig-
nificant difference between the intervention arms at 14 weeks
only (p=0.005) (Table 2).

=
5]

Mean Score
O kN WA N Nl W

Preoperative (TO)  Postoperative 6 Weeks ~ Postoperative 10
(T1) Weeks (T2)

Time Interval

Postoperative 14
Weeks (T3)

EGroupA HGroupB

Figure 3. Comparison of mean pre- and postoperative Lund-Mackay
endoscopy scores in the study population

Figure 4. Endoscopic view of well-epithelized nasal cavity after
budesonide irrigations at 14 weeks

Figure 5. Endoscopic view of the nasal cavity after saline irrigations at
14 weeks. Edematous mucosa is seen in left maxillary sinus
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Endoscopy outcomes

The LME score before ESSwas 8+2.84in GroupAand6.91+2.72
in Group B; the score improved at 14 weeks to 1.29+2.11 and
2.26+1.85, respectively, after ESS and budesonide irrigations
(Figure 3). On comparing the two groups, it was found that
there was no significant difference between them at 6 and
10 weeks, but at 14 weeks, there was a statistically signifi-
cant difference (Figures 4 and 5) in the total endoscopy score
(p=0.009) (Table 3).

Recurrence analysis
Recurrence of disease analysis showed a significant difference
in both groups, with only five patients showing recurrence in
Group A, compared with Group B, in which 15 patients showed
recurrence (p=0.008).

Discussion

Functional outcome after ESS is entirely determined by preop-
erative, intraoperative, and postoperative management meth-
ods (15). The management of CRSwWNP is an onerous task.
Despite excellent surgical techniques, 80% of patients expe-
rience recurrence, and around 37% still need revision surgery
(16).

The studies investigating pharmacotherapy after ESS are no-
tably lacking in the literature. A major obstacle is topical ther-
apy's ability to reach the sinuses sufficiently to treat muco-
sal inflammation where high-volume sinonasal irrigations are
found to be apt. (17). Topical steroids are preferred owing to
fewer systemic side effects (18). However, literature analyzing
the use of nasal steroid irrigations in post-ESS cases is limited,
controversial, and somewhat ambiguous (4). Saline irrigations
cause humidification, thin out mucus secretions, and restore

Table 3. Comparison of Group A and B based on LME score
assessed at baseline and postoperative visits of 6 weeks, 10
weeks, and 14 weeks (ranging from 0 to 14)

Mann-
LME Score ~ Whitney U
Time Interval Groups Mean (SD) Test (p)
TO (before ESS) Group A 8.00 (2.84) -1.831(0.067)
(Experimental) (NS)
Group B 6.91 (2.72)
(Control)
T1 (6 weeks Group A 3.21(2.17) -1.007 (0.314)
after ESS) (Experimental) (NS)
Group B 2.71 (2.11)
(Control)
T2 (10 weeks Group A 2.35(1.95) -0.442
after ESS) (Experimental) (0.659) (NS)
Group B 2.65 (2.20)
(Control)
T3 (14 weeks Group A 1.29 (2.11) -2.607
after ESS) (Experimental) (0.009) (S)
Group B 2.26 (1.85)
(Control)

ESS: Endoscopic sinus surgery; LME: Lund-Mackay endoscopy; NS: Not
significant; S: Significant; SD: Standard deviation
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the pH of the nose. Nevertheless, the evidence for the benefit
of intranasal steroid irrigation over NS is lacking (12).

We observed no improvement in SNOT-22 and endoscopy
scores with shorter duration of therapy in both groups, but
at the last postoperative visit, which was at 14 weeks, a sta-
tistically significant difference was found in the budesonide
group, which indicates a better therapeutic effect than saline
nasal irrigations. The most likely reason might be that the irri-
gations had increased mucociliary transport, and their effects
might have overcome some of the added positive benefits of
budesonide in short-term use. Other possible reasons could
be the inadequate treatment of nasal mucosa, either through
decreased content or because of faulty technique by patients
(12).

Our results are contrary to those reported by Rotenberg et al.
(4), who showed no significant difference between the two
groups, but that trial suffered from a lack of broad generaliza-
tion because inclusion criteria considered only CRSWNP with
Samter’s triad. Also, the authors used a low volume (60 ml) of
irrigation, and surgery sometimes only included polypectomy
(4). Another study that evaluated the effects of steroid irriga-
tions postoperatively found a disease control rate of 94.6%,
but this study did not have any control group; hence, the effect
of saline irrigations could not be ruled out (3). One of the first
studies to compare steroid and saline irrigations, by Rawal et
al. (12), showed no statistically significant difference between
the intervention arms at any of the three postoperative visits
(12). However, our study showed a significant difference in the
follow-up period of 14 weeks.

A study by Huang et al. (19) corresponds with our study as
it concluded significant benefit in endoscopy scores in the
budesonide group at the 3-month follow-up visit, because the
recovery of the mucosa is completed within this period. How-
ever, the prognosis of disease after ESS improved in both inter-
vention arms. This study claims monetary losses to patients as
well as the presumption of HPAA suppression with continuous
use of budesonide irrigations. However, studies with prolonged
follow-up periods are required to assess the therapeutic bene-
fit of steroids over saline irrigations because further worsening
of the disease cannot be ruled out because of the heterogene-
ity of the disorder.

Comorbid asthma is an imperative risk factor for resistance to
therapeutic interventions for CRS. CRS and asthma are viewed
as two manifestations of a single pathological process, based
on the united airways concept (20). Kang et al. (21) showed
that in post-ESS patients with comorbid asthma, budesonide
irrigations are useful for preventing recurrence and decreasing
oral steroid use. Similar results have been found in a study by
Snidvong et al. (3), where patients with asthma had significant
improvement with post-ESS corticosteroid irrigation therapy.
There is a limitation in controlling severe nasal polyposis with
comorbid asthma as it is differentiated by TH2 (type Il helper T
cells) bias and immunoglobulin E antibodies to Staphylococcus
aureus enterotoxins in moderate cases (22). In contrast, Nader
et al. (23) have claimed asthma to be one of the reasons for the
failure of budesonide irrigation therapy. Although, in our study,
patients of asthma using budesonide irrigations had better
results, it cannot be analyzed because studies in this context
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should be investigated in the future using asthma control
questionnaires and forced expiratory volume in 1 second/peak
flow measure on a larger sample size population. The fact that
the patients with asthma showed more recurrence of disease
in the control group with these low numbers of asthmatics in
both groups does not have any statistical significance.

It is to be noted that the addition of budesonide respule does
not add much financial burden to the patients, but the benefits
outweigh the cost. The recurrence of disease and subsequent
revision surgery can add much additional cost, or patients have
to start long-term and high-dose oral steroids, which cause
unavoidable systemic side effects. The therapeutic benefits of
budesonide irrigations cannot be ignored. The persistent use
of budesonide nasal irrigations (with a mean duration of 22
months) was safe. The risk of HPAA suppression, if any, was
caused only by the simultaneous use of steroid nasal sprays
and inhalers with daily budesonide nasal irrigations (24). To our
knowledge, this is one of the few studies assessing the com-
parison between off-label use of budesonide and saline nasal
irrigations.

In conclusion, high-volume budesonide irrigation therapy has
the edge over saline irrigations in the routine postoperative
care of patients with CRS, especially with nasal polyposis. Ow-
ing to the heterogeneity of the disorder, current recommenda-
tions should not necessarily be applied to all patients with CRS,
and clinical knowledge should be applied before recommend-
ing appropriate postoperative care for a particular patient.
Future larger controlled and multicenter research studies are
required to evaluate the safety and effectiveness of long-term
topical budesonide therapy.
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