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Omalizumab is effective in nasal polyposis
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ABSTRACT

Background: Chronic rhinosinusitis with nasal polyposis (CRSwNP) can be recalcitrant in some
patients despite medical therapies and surgery and has higher morbidity. Omalizumab is a new
treatment option for patients with CRSwNP. The aim of this study is to evaluate the efficacy and
safety of omalizumab (anti-IgE antibody) in patients with CRSwNP.

Methods: The efficiency and adverse effects of omalizumab were evaluated based on the data
extracted from medical records of patients with CRSwNP. Patients were evaluated monthly for
efficacy and adverse reactions. Treatment efficacy was evaluated by visual analog scale (VAS) for
rhinorrhea, postnasal drip, sneeze, smell, and nasal stuffiness complaints, sinonasal outcome test-
22 (SNOT-22), and nose obstruction symptom evaluation (NOSE) score.

Results: 17patientswithCRSwNP formedour cohort.Themean (SD) age,weight, and total IgE level
were 41.9 (9.4) years, 78.6 (15) kg, and 198.8 (169.2) IU/mL, respectively. 3 patients hadmild, 6 had
moderate and 1 had severe asthma as comorbidity. The mean (SD) duration of omalizumab treat-
ment and polypectomy numbers were 9.2 (13.3) months and 2.9 (1.5), respectively. All patients had
at least one polyp surgery. All sinonasal outcome parameters were significantly improved by the
omalizumab treatment, also in subgroups with and without asthma. The median changes from
baseline at the last visit date for omalizumab treatment were as follows: SNOT-22 score decreased
from 98 to 19, NOSE score decreased from 100 to 20, the VAS for postnasal drip, rhinorrhea, nasal
stuffiness, smell and sneeze decreased from 8 to 2, 8 to 2, 10 to 3, 10 to 2, 6 to 1, respectively
(P < 0.001). Patients experienced no adverse reaction with omalizumab treatment.

Conclusion: Omalizumab was an effective treatment in patients with recalcitrant CRSwNP with or
without asthma.
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INTRODUCTION

Nasal polyps are a subgroup of chronic rhino-
sinusitis (CRS) and benign inflammatory masses,
rgy and Immunology Unit, Gaziantep Medical Park Hospital, Gaziantep,
ey E-mail: tugbasongultat@gmail.com (T.S. Tat)
list of author information is available at the end of the article

://doi.org/10.1016/j.waojou.2022.100670
ived 3 March 2022; Received in revised from 17 June 2022; Accepted 5
2022
paranasal sinuses mainly in the osteomeatal
complex. It is characterized by 2 or more symp-
toms, 1 of which should be either nasal blockage/
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obstruction/congestion or nasal discharge (ante-
rior/posterior nasal drip), with or without facial
pain or pressure, and with or without reduction or
loss of smell for �12 weeks. For diagnosis, endo-
scopic signs of nasal polyps or evidence of nasal
polyps on computed tomography (CT) are needed
so diagnostic confirmation is necessary with nasal
endoscopy or CT.1

Nasal blockage/congestion, altered taste/smell,
and the need to blow the nose are the major
symptoms of nasal polyps.2 The prevalence
of chronic rhinosinusitis with nasal polyposis
(CRSwNP) is 1–2.6% and is higher in men and
asthma, allergy, and allergic rhinitis were the
most common comorbidities.3 Promsopa et al
found that 48.3% of patients with CRSwNP had
asthma confirmed by pulmonary function
testing.4 Fokkens et al reported that nasal
polyposis decreased quality of life.5 When CRS
was compared with diseases such as angina
pectoris, congestive heart failure, chronic back
pain, and chronic obstructive pulmonary disease
as symptom severity, CRS had a higher impact on
quality of life, according to Gicklich and Metson.6

Intranasal glucocorticoids and saline irrigation
are recommended as treatments for patients with
mild symptoms, and short-term use of systemic
glucocorticoids and antibiotics may improve
symptoms in patients with severe symptoms.
Endoscopic sinus surgery to remove polyps can be
performed in patients whose symptoms are not
controlled with medical treatment, but rates of
relapse and repeated interventions are higher.1,7

Effective treatment of nasal polyps becomes
even more important because of its impact on
quality of life. If it is resistant to standard medical
treatment, surgery is performed, but recurrence is
frequent so that additional treatments are needed
in those patients. Most of them are idiopathic but
the majority of patients with CRSwNP have a type 2
inflammation pattern in pathogenesis.7 There
are many studies in the literature showing that
biologic agents given to patients with type 2
phenotype asthma based on the pathogenesis of
inflammation are also effective in the treatment of
nasal polyps.8–10

Efficacy of omalizumab, an anti-Ig E antibody,
which is a treatment option in severe allergic
asthma, was shown in nasal polyps in randomized,
clinical, phase 3 trials but data on real-life efficacy
are limited, especially in CRSwNP patients without
asthma.8 So, in this study, we aimed to report our
real-life experience with omalizumab in CRSwNP
patients with or without asthma.
METHOD

Patients and study design

A total of 70 adult patients (>18 years) who were
treated with omalizumab for respiratory tract dis-
ease were evaluated retrospectively. Eighteen of
them had CRSwNP and 17 of them were treated
with omalizumab for more than 16 weeks. All pa-
tients with CRSwNP were evaluated by the ear,
nose, and throat (ENT) department, and the diag-
nosis of CRSwNP was based on clinical criteria with
nasal endoscopy or CT, as recommended by the
European position paper on rhinosinusitis and
nasal polyp.1 Ten patients with CRSwNP had
asthma and their asthma diagnoses and
therapies were appropriate according to the
recent Global Initiative for Asthma (GINA)
guideline, 9 patients of them were given
omalizumab to treat their CRSwNP, primarily.
Only 1 patient received omalizumab prescription
primarily for severe asthma.11 Omalizumab was
prescribed to patients with CRSwNP who had at
least 1 surgery for polyps before, but had still
severe symptoms although appropriate medical
treatments according to the guideline.1 Dosages
for omalizumab therapy were every 2 or 4 wks
based on patients’ baseline total IgE level and
weight according to the dosage guide for
omalizumab. Although one patient’s total Ig E
level was 18 IU/mL, omalizumab was given as
300 mg/4 weeks. Omalizumab was administered
by subcutaneous injection as recommended.

All patients were observed for adverse effects
and they were also told of the possibility of
delayed reactions and had the ability to recognize
the signs and symptoms of anaphylaxis. Patients
were evaluated monthly for adverse reactions and
efficacy of omalizumab. For asthma, treatment ef-
ficacy was evaluated by the level of asthma
symptom control as well controlled, partly
controlled, and uncontrolled based on the
assessment of asthma control of the GINA guide-
line. And also asthma severity was assessed into 3
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groups as mild, moderate, and severe asthma ac-
cording to GINA.11

For CRSwNP, omalizumab efficacy was evalu-
ated by validated questionnaires, scales, and
scores. Symptoms and their impact on quality of
life were evaluated by using the sino-nasal
outcome test-22 (SNOT-22) questionnaire, visual
analog scale (VAS), and nasal obstruction symp-
tom evaluation (NOSE) score. The Turkish vali-
dated forms of SNOT-22 and NOSE scores were
used.12,13 Patients were asked to fill the
questionnaires of SNOT-22, NOSE score, and the
VAS scales which were related to the severity of
their symptoms before omalizumab therapy
commenced and 16 weeks after starting omalizu-
mab therapy and at the date of last visits. If the
response was good at the sixteenth week of
treatment, omalizumab treatment was continued.

For the VAS score, the patients were asked to
indicate the point on the scale (0–10) that best
corresponds to their status for severity of general
nasal symptoms, nasal obstruction, rhinorrhea,
postnasal drip, sneeze, and smell. These symptoms
were evaluated separately.

The NOSE score consists of 5 items related to
nasal obstruction, which can easily determine the
severity of the patient’s complaints over the last
month. In this scale, firstly, points are given be-
tween 0 and 4, and the points are added together
then multiplied by the coefficient of 5. The total
score was between 0 and 100 and higher scores
indicate higher nasal airway obstruction.13

Symptoms and their impact on quality of life
were evaluated by the SNOT-22 test, which also
measures symptoms that are not specific for
CRSwNP, such as sneezing and otologic symp-
toms. In this test, scores from 0 to 5 were assigned
for each item. The total score ranges from 0 to
110 and a higher score is associated with worse
results.12

Patients’ age, gender, total IgE value, weights,
omalizumab dosage, treatment duration, nasal
polypectomy number, their comorbidities, and
other medications were noted from their medical
records.

Before starting this study, permission from the
director of the hospital and ethics committee
approval from the ethics committee of Mustafa
Kemal University were received.

Statistical analysis

Descriptive statistics are presented as numbers
and percentages for categorical variables, and
mean � standard deviation, median (min-max)
for continuous variables. Normal distribution for
continuous variables was assessed with visual
(histograms and probability graphics) and analytic
methods (Kolmogorov-Smirnov test). All the data
did not fit the normal distribution. Wilcoxon
Signed Rank test was used to compare the pa-
rameters before and after omalizumab treatment.
P < 0.05 was considered statistically significant.
RESULTS

Baseline demographic and clinical characteris-
tics of the patients with CRSwNP are given in
Table 1. There were 18 patients with CRSwNP in
whom we started omalizumab therapy in our
outpatient clinic. 17 patients with omalizumab
therapy over 16 weeks were included in the
study. The mean (SD) age of these patients was
41.9 (9.4) years (range, 26–67 years), and most
patients were women (n:9 [52.9%]). The mean
(SD) total Ig E levels, weights and polypectomy
numbers were 198.8 (169.2) IU/mL, 78.6, (15) and
2.9 (1.5), respectively. The polypectomy numbers
were 1 in 3 (17.6%) patients, 2 in 5 (29.4%)
patients, 3 in 4 (23.5%) patients, 4 in 1 (5.9%)
patient, 5 in 4 (23.5%) patients, respectively.
Three (17.6%) patients with CRSwNP had mild, 6
(35.3%) had moderate, and only 1 (5.9%) patient
had severe asthma. Seven (41.2%) patients had
CRSwNP without asthma. Six (35.3%) had non-
steroidal anti-inflammatory sensitivity. Only 4
(23.5%) patients had inhalant allergen sensitivity; 1
(5.9%) had grass pollen; 3 (17.6%) had dust-mite
sensitivity. The mean (SD) duration of omalizu-
mab therapy was 9.2 (13.3) months (range, 4–60
months). Omalizumab dosage was 150 mg/mo in
2 patients, 300 mg/mo in 6 patients, 450 mg/mo in
6 patients, 375 mg every 15 days in 1 patient,
450 mg every 15 days in 1 patient, and 600 mg
every 15 days in 1 patient.

After treatment with omalizumab, the SNOT-22
score significantly improved from 96.9 � 6.4 (me-
dian: 98, range: 79–105) to 23 � 21.6 (median:19,



Characteristic Finding

Age, mean (SD), y 41.9 (9.4)

Female, No. (%) 9 (52.9)

Weight, mean (SD), kg 78.6 (15)

Total IgE, mean (SD), IU/mL 198.8 (169.2)

Inhalant allergen sensitivity,
No. (%)
Grass pollen 1 (5.9)
Dust mites 3 (17.6)

Comorbid asthma, No. (%) 10 (58.8)
Mild 3 (17.6)
Moderate 6 (35.3)
Severe 1 (5.9)

NSAID sensitivity, No. (%) 6 (35.3)

Number of polypectomies, No. (%)
1 3 (17.6)
2 5 (29.4)
3 4 (23.5)
4 1 (5.9)
5 4 (23.5)

Omalizumab duration,
mean (SD), mo

9.2 (13.3)

Dosage of omalizumab, No. (%)
150 mg/4 wks 2 (11.8)
300 mg/4 wks 6 (35.3)
450 mg/4 wks 6 (35.3)
375 mg/2 wks 1 (5.9)
450 mg/2 wks 1 (5.9)
600 mg/2 wks 1 (5.9)

Table 1. Baseline demographic and clinical characteristics of the
17 patients with CRSwNP. Abbreviations: NSAID, non-steroidal anti-
inflammatory drugs
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range:0–70) (P < 0.001). When compared to the
baseline measurement of 94.1 � 9.9 (median: 100,
range: 75–100), the NOSE score significantly
decreased to 22.4 � 22.5 (median: 20, range:0–
75), after the treatment. The general VAS score
improved from 9.8 � 0.6 (median: 10, range: 8–10)
to 2.4 � 2.3 (median: 2, range: 0–7) (P < 0.001).
And VAS scores of postnasal drip, rhinorrhea,
nasal stuffiness, smell and sneeze were improved
from 8.1 � 0.8 (median: 8, range: 7–10) to 2 � 1.9
(median: 2, range: 0–6),P < 0.001, 8 � 1 (median:
8, range: 6–10) to 2.1 � 1.9 (median: 2, range: 0–
6),P < 0.001, 9.6 � 0.7 (median: 10, range: 8–10) to
2.5 � 2.4 (median: 3, range: 0–8),P < 0.001,
9.4 � 1.1 (median: 10, range: 6–10) to 2.3 � 2.1
(median: 2, range: 0–7),P < 0.001, 6.1 � 1.7 (me-
dian: 6, range: 3–10) to 1.2 � 1.2 (median: 1,
range: 0–3) respectively. These findings are shown
in Table 2.

One patient discontinued the omalizumab
treatment due to its ineffectiveness and 1 dis-
continued because of the higher cost. Two patients
had used mepolizumab therapy for 1 year before
omalizumab therapy was started for their nasal
polyps. Their mepolizumab treatments were
changed to omalizumab because of ineffective-
ness of mepolizumab. They had good results after
omalizumab.

There was no significant difference in the effi-
cacy of omalizumab treatment between the asth-
matic and non-asthmatic groups. It is shown in
Table 3.

Any adverse event was not reported during
omalizumab treatment.
DISCUSSION

This study showed that omalizumab is an effec-
tive and safe therapy for CRSwNP patients with or
without allergic asthma. In the literature the effec-
tiveness of omalizumab in CRSwNP patients with
severe allergic asthma was shown in some studies
but only in a few studies patients had only CRSwNP
without asthma.14–17 The effectiveness of
omalizumab in CRSwNP patients may be variable
according to environmental and genetic factors.
To our knowledge, this is the first study from
Turkey. In our patients, only 1 patient had severe
asthma. Our primary aim was to treat the
CRSwNP in other 16 patients. And In POLYP 1
and POLYP 2 studies, the effectiveness and safety
of omalizumab in nasal polyps without asthma
were shown and these studies were randomized
placebo-controlled trials, but our study is a real
life study.8,18 So that, we think, will contribute to
the literature with this study.

The effectiveness of omalizumab in CRSwNP
patients was evaluated by SNOT-22 questionnaire,
VAS scale, and NOSE scores. All these tests do not
have any costs or harm to patients and the health
system.We did not use paranasal CT for evaluation
of the omalizumab effectiveness because of the
higher cost and side effects such as radiation. In
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Parameters Pretreatment Posttreatment P value

SNOT-22
Median (range) 98 (79–105) 19 (0–70) <0.001a

Mean (SD) 96.9 (6.4) 23 (21.6)

VAS scale (SD)
Postnasal drip

Median (range) 8 (7–10) 2 (0–6) <0.001a

Mean (SD) 8.1 (0.8) 2 (1.9)
Rhinorrhea

Median (range) 8 (6–10) 2 (0–6) <0.001a

Mean (SD) 8 (1) 2.1 (1.9)
Nasal stuffiness

Median (range) 10 (8–10) 3 (0–8) <0.001a

Mean (SD) 9.6 (0.7) 2.5 (2.4)
Smell

Median (range) 10 (6–10) 2 (0–7) <0.001a

Mean (SD) 9.4 (1.1) 2.3 (2.1)
Sneeze

Median (range) 6 (3–10) 1 (0–3) <0.001a

Mean (SD) 6.1 (1.7) 1.2 (1.2)
General

Median (range) 10 (8–10) 2 (0–7) <0.001a

Mean (SD) 9.8 (0.6) 2.4 (2.3)

NOSE score
Median (range) 100 (75–100) 20 (0–75) <0.001a

Mean (SD) 94.1 (9.9) 22.4 (22.5)

Table 2. Clinical characteristics of the patients with CRSwNP before and after the omalizumab treatment. Abbreviations: SNOT-22, sinonasal
outcome test-22; VAS, visual analog scale; NOSE, nose obstruction symptom evaluation score. aWilcoxon Signed Rank Test
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addition, ear, nose, and throat extra evaluations
were not needed by a specialist after the omali-
zumab treatment, because in this study we firstly
aimed at clinical effectiveness, not physical exam-
ination. But before the omalizumab therapy star-
ted, all patients were evaluated by ear, nose, and
throat specialists.

One patient had no benefit from omalizumab
therapy and consulted with the ear, nose, and
throat specialist, and polypectomy was applied.
This patient’s dosage of omalizumab is 150 mg/4
weeks according to the patient’s weight and total
IgE level. Would the benefit be greater if the dose
of omalizumab was higher? Now we do not know
this answer, actually. New studies are necessary for
this answer.

The first reports of omalizumab on nasal pol-
yposis came from a few small studies in which
patients received omalizumab for their asthma and
also had nasal polyp as comorbid. These patients
had a significant benefit from omalizumab for their
nasal polyps.14,15 In a randomized, double-blind,
placebo-controlled trial (n ¼ 24) that investigated
the efficacy of omalizumab in patients with nasal
polyps and comorbid asthma over 16 weeks, a
significant decrease was observed in total nasal
endoscopic polyp scores after 16 weeks in the
omalizumab-treated group (�2.67, P ¼ 0.001),
which was confirmed by computed tomographic
scanning (Lund-Mackay score). And also beneficial
effects of omalizumab on nasal congestion, ante-
rior rhinorrhea, loss of smell, wheezing, dyspnea,
and quality-of-life scores were shown.16 In a real-
life study, omalizumab efficacy was shown in 24
patients with severe allergic asthma and CRSNP. In
this study, omalizumab improved the sino-nasal
clinical outcomes, and the sinus computed tomo-
graphic images without an important effect on the
nasal endoscopy polyps score.17

The omalizumab’s double-blind, placebo-
controlled phase III trials for CRSwNP are POLYP 1



Without Asthma (n ¼ 7) With Asthma (n ¼ 10)

Pretreatment Posttreatment Pretreatment Posttreatment

Snot-22 score
Median (range) 100 (96–101) 3 (1–56) 98 (79–105) 19.5 (0–70)
Mean (SD) 99.3 (1.9) 20 (24.3) 95.2 (7.9) 25.1 (20.6)
P valuea 0.018 0.005

VAS
Postnasal drip

Median (range) 8 (8–9) 0 (0-4) 8 (7–10) 2.5 (0–6)
Mean (SD) 8.1 (0.4) 1.3 (1.7) 8.1 (0.9) 2.5 (1.9)
P valuea 0.017 0.005

Rhinorrhea
Median (range) 8 (6–9) 0 (0–4) 8 (7–10) 2.5 (0–6)
Mean (SD) 7.7 (0.9) 1.3 (1.7) 8.2 (1.1) 2.7 (1.9)
P valuea 0.017 0.005

Nasal stuffiness
Median (range) 10 (8–10) 0 (0–6) 10 (8–10) 3 (0–8)
Mean (SD) 9.6 (0.8) 1.9 (2.5) 9.6 (0.7) 3 (2.4)
P valuea 0.017 0.005

Smell
Median (range) 10 (8–10) 0 (0–6) 10 (6–10) 2.5 (0–7)
Mean (SD) 9.7 (0.8) 1.9 (2.5) 9.2 (1.3) 2.6 (2.1)
P valuea 0.016 0.005

Sneeze
Median (range) 5 (3–6) 0 (0–2) 6 (4–10) 1.5 (0–3)
Mean (SD) 5.1 (1.1) 0.6 (0.9) 6.7 (1.8) 1.6 (1.2)
P valuea 0.017 0.005

General
Median (range) 10 (10–10) 0 (0–6) 10 (8–10) 2.5 (0-7)
Mean (SD) 10 (0) 2 (2.6) 9.6 (0.7) 2.7 (2.1)
P valuea 0.016 0.005

NOSE skoru
Median (range) 100 (100–100) 0 (0–50) 95 (75–100) 20 (0–75)
Mean (SD) 100 (0) 18.6 (24) 90 (11.3) 25 (22.2)
P valuea 0.018 0.005

Table 3. Effects of omalizumab treatment on parameters in asthmatic and non-asthmatic patients with CRSwNP. Abbreviations: SNOT-22,
sinonasal outcome test-22; VAS, visual analog scale; NOSE, nose obstruction symptom evaluation score. aWilcoxon Signed Rank Test
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and POLYP 2 which are evaluating 265 adults with
treatment-resistant nasal polyposis, measuring
2 co-primary endpoints of nasal congestion
symptoms and an intranasal polyp score over 24
weeks of treatment. Secondary endpoints of this
study were to detect the changes from baseline to
week 24 in SNOT-22 score, University of Pennsyl-
vania Smell Identification Test, sense of smell,
postnasal drip, runny nose, and adverse events.
Across the studies, there were 48.5%–61.3% of
patients with comorbid asthma; most had mild
(35.1%) or moderate (58.3%). The mean changes
from baseline at week 24 for omalizumab versus
placebo were as follows in POLYP 1 and POLYP 2
studies: Nasal polyp score (NPS), �1.08 versus
0.06 (P < 0.0001) and �0.90 versus �0.31 (P 5
0.0140); SNOT-22 score, �24.7 versus �8.6
(P < 0.0001) and �21.6 versus �6.6 (P < 0.0001)
and nasal congestion score, �0.89 versus �0.35
(P 5 0.0004) and �0.70 versus �0.20 (P 5 0.0017).8

In our study, the SNOT-22 score decrease is
significantly important and patients had 58.8%
asthma, like as Polyp 1 and 2. And we used the
nose scale which was more exhaustive instead of
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the nasal congestion score, but the results were
similar.

Gevaert et al also reported on an open-label
extension study evaluating the efficacy, safety,
and durability of responses to omalizumab in
adults with CRSwNP who had completed the
POLYP 1 and POLYP 2 trials. Patients who
continued omalizumab experienced more im-
provements in endpoints through 52 weeks and
also patients who switched from placebo to oma-
lizumab experienced better responses across
endpoints through week 52 that were similar to
POLYP 1 and 2 at week 24. After omalizumab
discontinuation, scores gradually worsened over
the 24-week follow-up but remained still improved
from pretreatment levels for both groups.18 And in
both these studies, adverse events were similar
between groups.8,18 And also in our study, we
did not observe any adverse reactions.

In a multicenter retrospective study, 23 patients
with recalcitrant nasal polyposis and mild asthma
were detected and in all patients, a significant and
sustained reduction in total nasal endoscopic
polyp score and lower SNOT-22 scores were
observed over time.19 In our study, we evaluated
our patients monthly but here we did not
determine statistics for each month.

In a recent study, patients in subgroups from
POLYP 1 and POLYP 2 were examined and these
subgroups were included blood eosinophil count
at baseline (>300 or �300 cells/mL), previous
sinonasal surgery (yes or no), asthma status (yes or
no), and aspirin sensitivity status (yes or no). This
study showed the extensive efficacy of omalizu-
mab across clinical and patient-reported outcomes
in patients with CRSwNP, independent of patient
factors, including those with high eosinophil
counts and those who have previous surgery,
which are associated with high recurrence.20 Since
the number of our patients was small, we could not
perform subgroup analysis except for the presence
of asthma; however, we demonstrated that
omalizumab was effective in our heterogeneous
patient group.

Our study has a few limitations. One is the small
cohort size and our study was conducted in a
single-center as a pilot study. The duration of
follow-up is not too long (mean [SD], mo; 9.2
[13.3]) which might be another limitation. On the
other hand, retrospective analyses are important
because they reflect real-life conditions and pa-
tients are clinically heterogeneous. It was one of
the strengths of this work.
CONCLUSION

To our knowledge, this is the first real-life effi-
ciency and safety study from Turkey, that specif-
ically addresses CRSwNP patients without allergic
asthma, and also in the literature, there were only a
few studies about this topic. Our data indicates
that omalizumab is effective and safe in CRSwNP
patients with or without asthma under real-life
conditions. However, it is clear that further
studies of larger cohorts are needed.
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