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Background: The association of acetylsalicylic acid (ASA) intolerance, chronic rhinosinusitis with nasal polyps (CRSWNP), asthma,
or chronic urticaria is known as NSAID-exacerbated respiratory disease (N-ERD). N-ERD patients often suffer from recurrent nasal
polyps, severe asthma or also from urticaria. The aim of the present study was to retrospectively analyze the clinical efficacy of
anti-IgE antibody treatment with omalizumab in patients with confirmed N-ERD.

Methods: In the open trial with patients receiving verum patients with CRSWNP, confirmed N-ERD by oral or nasal ASA challenges,
asthma or chronic urticaria were included in the study. Rhinological and pulmonary parameters were evaluated before and after
3, 6 and 9 months of therapy by rhinological questionnaires (CRS VAS-scores and RSOM-31), nasal polyp (NP)-, ACT-scores and
FEV1 values. Urticaria activity was monitored clinically. N-ERD patients with aspirin desensitization were included as control group
(follow-up 9 months).

Results: In the omalizumab group 16 patients were included (10 female, 6 male, mean age 51 yrs). CRS symptoms, RSOM-31-and
NP-score decreased significantly following omalizumab therapy compared to baseline. The ACT-score (MV 16.5 to 20.6) and FEV1-
values (MV 80 % to 89 %) improved significantly. No urticaria symptoms were reported after 3 months. Oral prednisolone therapy
was required in one case and a repeated nasal sinus surgery in an additional case due to progression of NP. In the control group (8
female, 8 male, mean age 45 yrs) the NP-score was unchanged.

Conclusions: Omalizumab is an effective therapy option in N-ERD patients in a 9 month study period.
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Introduction

The association of acetylsalicylic acid (ASA) (Aspirin) intolerance,
chronic rhinosinusitis with nasal polyps (CRSWNP), asthma or
chronic urticaria is known as ASA intolerance syndrome. In 1902
three years after introduction of aspirin as therapy, Hirschberg
™ reported a patient with angioedema and breathlessness

after ASA uptake. Further cases followed in 1922 @ and 1967 ©.
The disease is also known as "aspirin exacerbated respiratory
disease” (AERD) or currently "non-steroidal anti-inflammatory
drugs (NSAIDs)-exacerbated respiratory disease” (N-ERD) ®. The
prevalence of respiratory symptoms following NSAID intake
have been reported by 1.8 % of the general European popula-
tion @, A meta-analysis shows a prevalence of 9.7 % in patients

with CRSWNP and 14.9 % in patients with severe asthma ©.

The diagnosis of N-ERD is confirmed by oral, bronchial or nasal
ASA challenge tests. In patients with severe asthma, nasal ASA
challenges can be performed “9, The pathomechanism of the
N-ERD is based on an altered arachidonic acid metabolism. Ab-
normal synthesis and secretion of eicosanoids leads to increased
leukotrienes (LT), induced by inhibition of cyclooxygenase (COX)
?. In a former study we described the correlation of eicosanoid
imbalances with the CRS symptoms nasal obstruction, rhinitis
and smell impairment in patients with CRSWNP and N-ERD

®), Cytokines such as IL-5, IL-4 and IFN-gamma enhance the
inflammatory processes, representing a mixed Th1/Th2 type

of inflammation ©'9, The role for staphylococcal enterotoxins



(SAEs) acting as super antigens in the development of airway
inflammation in N-ERD patients has also been suggested .

Patients with N-ERD and CRSWNP undergo significantly more
often surgeries due to recurrent nasal polyps than CRSWNP
patients without N-ERD 2. Asthma patients with N-ERD have
significantly more emergency room visits with asthma exacerba-
tions and need significantly more inhalative/oral corticosteroids
than asthma patients without N-ERD disease '®. Symptomatic
drug therapy consists of topical glucocorticoids in CRSWNP in
accordance with the EPOS 2012 guidelines " and the asthma
therapy in accordance with the Global Initiative for Asthma
(GINA) 19, Specific N-ERD therapies are ASA desensitization (9
and leukotriene modifiers 7. Oral corticosteroids, which often
have to be used in severe cases of CRSWNP and asthma, are as-
sociated with a plethora of side effects ('®, Gevaert et al. descri-
bed a significant improvement of severe CRSWNP after 16 weeks
of therapy with anti-IgE monoclonal antibody omalizumab in

15 patients in a randomized, double-blind, placebo-controlled
study. Interestingly, also 8 patients with N-ERD were included.
However, ASA-provocations were not performed to confirm N-
ERD 9. Case studies of N-ERD patients treated with omalizumab
were reported by Yalcin et al. @, and Bergmann et al. . These
authors did not analyze their patients systematically regarding
validated rhinological and pulmonary parameters. The aim of
the present study was to analyze the clinical efficacy of omalizu-
mab in patients with confirmed N-ERD disease, CRSWNP, asthma
and/ or chronic urticaria with validated outcome parameters.

Material and methods

Patients

Adult patients (> 18 years) were included in this retrospective
study at the ENT Clinic or the Allergy Center, Charité Berlin from
2012 to 2018. The study was approved by the Charité ethics
committee (EA 1/098/18/ EA 1/128/ 15). The diagnosis N-ERD
was confirmed by oral or nasal ASA provocations ©?223, CRS
according to the EPOS 2012 criteria "4, asthma according to the
criteria of the Global Initiative for Asthma (GINA) " and chronic
urticaria according to the urticaria guidelines 24,

Primarily rhinological retrospective data of confirmed N-ERD
patients with aspirin desensitization were included as control
group (following aspirin desensitization daily dosage of 300 mg
aspirin).

Patients of the omalizumab group and the aspirin desensitiza-
tion group received mometasone furoate nasal spray 400 pg/
daily started at least 2 months before start of therapy and was
not changed.

Inclusion criteria
Patients with chronic rhinosinusitis with nasal polyps (CRSWNP)
and confirmed N-ERD (confirmation of N-ERD by nasal or oral
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ASA challenge) and uncontrolled asthma or chronic urticaria
were enrolled in the omalizumab group.

Exclusion criteria
Patients with immunosuppressive diseases, cystic fibrosis, preg-
nancy or lactation. Other biologics.

Clinical findings

Age, gender, clinical history, the number of nasal sinus surgeries,
N-ERD confirmed by nasal or oral ASA challenge “22), rhinologi-
cal, pulmonary, dermal symptoms and atopy status (serum total
IgE and specific IgE levels to saisonal/ perennial aeroallergens
according to the GA2LEN allergy diagnostic panel ?®, CAP FEIA
system Phadia, Uppsala, Sweden) were evaluated in the omalizu-
mab group.

Baseline and follow-up visits

Omalizumab group: Baseline visit and visits following 3, 6 and 9
months therapy;

Control group: Baseline visit and visits following 9 months of
aspirin therapy.

Rhinological parameters

Evaluation of visual analogue scales (VAS) of the CRS-symptoms
nasal obstruction, facial pain, anterior and posterior rhinitis, hy-
posmia ¥ and rhinosinositis-outcome-measurement-31 (RSOM-
31) questionnaire were performed . Furthermore, the nasal
polyp (NP)- score was assessed by nasal endoscopy (score 1: NP
in middle meatus only; score 2: NP beyond middle meatus; score
3: NP not blocking the nose completely; score 4: NP completely
obstructing the nose; sum of both nasal sides) 9.

In the aspirin desensitization control group rhinological para-
meters (VAS-scores of the CRS-symptoms, RSOM-31- and the
NP-scores) were performed.

Pulmonary parameters

The asthma control test (ACT)-score with ACT-score > 20 as
controlled asthma; ACT-score < 20 as uncontrolled asthma ©%;
and FEV1 values of spirometric measurements were assessed.
Asthma medication levels according to Global Initiative for
Asthma (GINA) score with steps 1-5 were recorded in the omali-
zumab group ¥: GINA step 1: short-acting beta agonists (SABA),
or low dose inhaled corticosteroids (ICS)-formoterol; step 2: low
dose ICS, or low dose ICS-formoterol, or leukotriene receptor
antagonist (LTR); step 3: low dose ICS-long-acting beta ago-
nists (LABA), or medium dose ICS, or low dose ICS-LTRA, step 4:
medium dose ICS-LABA, or high dose ICS, add-on tiotropium or
LTRA; step 5: high dose ICS-LABA, add-on tiotropium, biologics
or oral corticosteroids. For the analysis of asthma medication
GINA levels before/ following omalizumab therapy omalizumab
was excluded in GINA step 5 in this study.
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Table 1. Clinical parameters of N-ERD patients before omalizumab treat-

ment.

Clinical parameters of N-ERD patients receiving omalizumab

Sociographic parameters

Number of patients
Age (years)
Gender

Phenotype

N-ERD (%)

CRSWNP (%)
Asthma (%)
Urticaria (%)

Laboratory parameters

Total IgE (kU/1)

Positive specific IgE to aeroaller-
gens (%)

Eosinophils (%)

Rhinological parameters

Nasal sinus surgeries (number)
Nasal polyp-score

Pneumological parameters

ACT-score
FEV1 (%)
GINA-steps

16
MV 50.7 (Min 28; Max 65)
10 female; 6 male

100 %
100 %
100 %
44 %

MV 190.0 (Min 44; Max 505)
63 %

MV 5.7 % (Min 0.5; Max 12)

MV 5.6 (Min 1; Max 18)
MV 3.1 (Min 0 Max 4)

MV 16.5 (Min 10; Max 23)
MV 80.0 (Min 49; Max 118)
MV 3.5 (Min 2 Max 5)

FEV1: forced expiratory volume in 1 second; GINA: Global Initiative for

Asthma; Min: Minimum; Max: Maximum; MV: mean value; N-ERD: non-

steroidal anti-inflammatory drugs (NSAIDs)-exacerbated respiratory

disease.

Urticaria activity

The outcome of urticarial symptoms was monitored as clinically

absent or present in the omalizumab group.

Therapy with omalizumab

The dosis of omalizumab was administered according to serum

total IgE-values and the weight of the patients according to

standard protocol of manufacturer’s instructions every 4 weeks

(minimum dose 150 mg s.c., maximum dose 600 mg s.c.). The

therapy of omalizumab required either uncontrolled asthma or

chronic urticaria and was thus within the indication. Local and

systemic effects were documented.

Concomitant medication/ other procedure

Other medical treatment during the study treatment period was

observed. The asthma medication levels according to Global

Initiative for Asthma (GINA) " were recorded in the omalizumab

group. As other procedure necessary nasal sinus operations due

to progression of nasal polyps were recorded.

Statistics

Nonparametric tests (Friedman for more than two groups, Wil-

coxon for pairwise comparison) were used for the comparison

of the values of nasal polyps-, ACT-, RSOM-31- und VAS-scores (p
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Figure 1. Clinical scores and FEV1 (%) at baseline and following treat-
ment with omalizumab. Panel A: nasal polyp-score, Panel B: ACT-score
(baseline, following 3, 6 and 9 months); Panel C: FEV1 and Panel D: GINA-
step (baseline and following 9 months). The respective p-values for pair-

wise comparison are depicted.

< 0.05). The baseline value was compared with the values at 3, 6
and 9 months of treatment, the baseline GINA- and FEV1-values
were compared with the value at 9 months.

Results

Characterization of N-ERD patients

In the omalizumab group 16 patients were included; 10 female
and 6 male, with a mean age of 50.7 years (Min 28; Max 65). The
N-ERD, CRSWNP and asthma was diagnosed in 100 % and urtica-
ria in 44 % of all cases. Positive sensitizations to specific aeroal-
lergens were diagnosed in 10 of 16 patients (63 %), Table 1.
Analogue to the omalizumab group 16 N-ERD patients (8 male, 8
female, mean age 45 years, Min 19; Max 65) were included in the
aspirin desensitization control group (CRSWNP 100 %, asthma
100 % with baseline MV FEV1 85.2 %, no urticaria).

Nasal polyp score before and following medical treatment
Following omalizumab therapy the nasal polyp score decre-
ased significantly following 3, 6 and 9 months from initial MV
2.9 to MV 1.3 following 3 months (p=0.001), MV 0.8 following 6
months (p=0.001) and MV 1.00 following 9 months (p=0.003)
(Figure 1A).

Aspirin desensitization control group: Following 9 months of
daily aspirin therapy the NP-score differed not significantly (MV
3.0to MV 2.9, p=0.75.)

Pulmonary parameters before and following treatment with
omalizumab

Before omalizumab therapy, an uncontrolled asthma was
documented in 63 % of cases (10/16) which was reduced to

38 % (6/16) following 9 months. The MV ACT-score improved
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Table 2. Mean p-values of VAS- and RSOM-31 scores before and following treatment with omalizumab.

Baseline Following Following

6 months

Following
9 months

p-value
Baseline/
3 months

p-value
Baseline/
6 months

p-value
Baseline/
9 months

3 months

VAS nasal obstruction MV 59.6 MV 35.1 MV 39,8 MV 34.7 * * *
VAS anterior rhinitis MV 56.3 MV 25.2 MV 22.2 MV 25.6 ** Hxx **
VAS posterior rhinitis MV 56.8 MV 30.2 MV 28.2 MV 21.6 * ** Frx
VAS hyposmia MV 86.3 MV 62.2 MV 63.3 MV 65.9 * ** **
VAS facial pain MV 39.8 MV 17.9 MV 16.4 MV13.4 ** ** FEX
RSOM-31

Total score MV 7.8 MV 4.1 MV 3.9 MV 3.6 Fxx Hxx *
Subdomains:

-Nasal symptoms MV 8.5 MV 4.3 MV 4.3 MV 3.6 HxX Fxxx *
-Ocular symptoms MV 3.3 MV 2.1 MV 1.5 MV 1.8 * * ns
-Sleep MV 8.8 MV 5.4 MV 5.4 MV 6.0 * ns ns
-Ear symptoms MV 3.2 MV 1.4 MV 1.8 MV 1.4 * * ns
-General MV 8.6 MV 4.2 MV 3.9 MV 3.7 ** wHx **
-Practical problems MV 9.1 MV 4.8 MV 4.0 MV 2.8 * i **
-Emotional consequences MV 8.6 MV 4.5 MV 3.7 MV 3.7 ** ** ns

VAS: visual analogue scale; RSOM: rhinosinusitis outcome measurement; MV mean value; ¥<0.05; *¥<0.01; ***<0.001.

significantly from the baseline 16.5 points to 20.1 at month

3 (p=0.008), 20.1 at month 6 (p=0.003) and 20.6 at month 9
(p=0.005). The FEV1 mean value (%) improved significantly follo-
wing omalizumab therapy from 80 % to 89 % (p=0.040) (Figure
1B-1Q).

Rhinological questionnaires VAS-scores and RSOM-31

The VAS-scores nasal obstruction, anterior and posterior rhinitis,
hyposmia and facial pain improved significantly following 3,

6 and 9 months of omalizumab therapy. The RSOM-31 total
score, the subdomains nasal symptoms, general, and practical
problems decreased significantly following 3, 6 and 9 months
compared to the pre-treatment status. Ear-/ ocular problems
and emotional consequences decreased significantly following
3 and 6 months, sleep problems decreased significantly fol-

lowing 3 months (Table 2). Aspirin desensitization control group:

The VAS-scores nasal obstruction (MV 43.5 to 19.7, p=0.034) and
anterior rhinitis (MV 38.1 to 14.6, p=0.044) decreased significant-
ly, following 9 months whereas the posterior rhinitis, hyposmia
and facial pain differed not significantly. The total RSOM-31 total
score decreased not significantly (MV 117 to 62.2, p=0.074).

Urticaria activity
In all 7 patients with chronic urticaria symptoms were comple-
tely controlled during the 9 months of omalizumab therapy.

Results in the omalizumab group according sensitization to
specific aeroallergens
From baseline to follow-up of 9 months the NP-score decreased

not significantly in the group without sensitization to specific
aeroallergens (NP-score MV 3.3 to 1.7; p=0.125) and significantly
in the group with positive sensitization (NP-score MV 2.6 to MV
0.6; p=0.031), more details are given in Table 3.

Concomitant medication/ other procedure

The urticaria treatment of high dosage levocetirine (up to 4 tbl
per day) was stopped after 3 symptom free months. The asthma
medication decreased significantly from GINA-step MV 3.8 to
3.0 (p=0.016) after 9 months of omalizumab therapy (Figure
1D). Details of asthma medication are given in Figure 2. Before
omalizumab therapy oral prednisolone was needed in 3 cases (2
x5 mg, 1 x 20 mg prednisolone per day) regarding pulmonary
treatment, following 9 months in 2 cases (1 x5 mg, 1 x 10 mg
prednisolone per day). No patient received oral prednisolone
regarding nasal sinus problems before start of omalizumab
therapy. At the end of the omalizumab therapy (9 months), one
patient needed oral prednisolone and another patient needed
a repeated nasal sinus surgery because of a progression of nasal
polyps. No additional medication (e.g. oral prednisolone) was
given in the aspirin desensitization control group.

Safety aspects

The omalizumab therapy was well tolerated. In one patient,
local skin redness measuring about 3 cm in diameter occur-
red directly after the injections after 4 and 8 weeks, persisting
approximately 2 hours. There were no systematic reactions. In
the aspirin desensitization control group no adverse event was
observed.
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Table 3. Mean p-values of NP-, ACT-, VAS-, RSOM-31-scores, FEV1- and GINA-values before and following 9 months of omalizumab treatment in sub-

groups without (n=6) and with sensitization to specific aeroallergens (n=10).

Baseline versus 9 months omalizumab treatment

No sensitization to aroallergens (n=6)

Baseline 9 mo
NP-score MV 3.3 MV 1.7
ACT-score MV 17.7 MV 21.8
FEV1 % MV 89.0 MV 91.2
GINA-step MV 3.2 MV 2.3
VAS nasal obstruction MV 68.3 MV 29.2
VAS anterior rhinitis MV 65.0 MV 21.7
VAS posterior rhinitis MV 55.8 MV 12.5
VAS hyposmia MV 80.0 MV 56.7
VAS facial pain MV 49.2 MV 6.7
RSOM-31 Total score MV 7.2 MV 2.5

Positive sensitization to aeroallergens (n=10)

p-value Baseline 9 mo p-value
ns MV 2.6 MV 0.6 *
& MV 15.8 MV 19.0 ns
ns MV 74.6 MV 87.1 *
ns MV 4.1 MV 3.4 ns
* MV 54.3 MV 38.0 ns
* MV 51.0 MV 28.0 ns
* MV 57.3 MV 27.0 *
ns MV 90.0 MV 71.5 ns
* MV 34.2 MV 17.5 *
* MV 8.1 MV 4.2 *

VAS: visual analogue scale; RSOM: rhinosinusitis outcome measurement; MV mean value; ¥<0.05; *¥<0.01; ***<0.001

Discussion

To our knowledge, this is the largest group with confirmed
N-ERD treated with omalizumab with the longest follow-up
published so far. We could show that the rhinological and pul-
monary parameters improved significantly following 3,6 and 9
months of omalizumab therapy compared to baseline. The nasal
polyp scores decreased significantly under omalizumab therapy.
The VAS on CRS symptoms and the total RSOM-31 symptom
score decreased significantly following 3, 6 and 9 months of
omalizumab therapy. The subdomains of the RSOM-31 question-
naire showed a significant improvement for general and
practical problems e.g. the need to use of paper towels indica-
ting an improvement of quality of life.

The N-ERD disease is associated with severe progression of nasal
polyps and asthma. New treatment options with biologics in

Asthma medication levels before/ following 9 months of
omalizumab therapy
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I
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GINA-steps:

Step 1: low dose inhaled corticosteroids (1CS) plusformoterol, or short-acting beta agonists (SABA) as needed;
Step 2: daily low 1CS plus formoteral, or low dose daily ICS, or leukotriene receptor antagonist(LTR);

Step 3: low dose ICS-LABA, or medium dose ICS, or low dose ICS plus LTRA;

Step 4: medium dose ICS-LABA, or high dose 1CS, add-on tiotropium, or add-on LTRA;

Step 5: high dose ICS-LABA add-on tictropium, or oral corticosteroids(0SC);

Figure 2. Global Initiative for Asthma (GINA) asthma medication levels
at baseline and following 9 months treatment with omalizumab. Before
omalizumab therapy oral prednisolone (GINA-step 5) was needed in 3

cases (19%), following 9 months in 2 cases (13%).

N-ERD disease are of high clinical interest #”. Omalizumab pre-
vents the binding of IgE to IgE receptors on mast cells and other
effector cells, reduces free IgE and the number of high-affine IgE
receptors on basophils ¥, Gevaert et al. treated patients with
severe nasal polyps and comorbid asthma with omalizumab .
They showed a significant reduction of nasal polyps following
therapy with omalizumab in allergic and in nonallergic nasal
polyps, which we could confirm with relatively small subgroups
only in the group of patients with positive sensitization to
specific aeroallergens. Local IgE in nasal polyps was shown to be
functional and able to activate mast cells independently of the
presence of IgE in serum ®.This may explain the positive effects
of omalizumab in nonallergic patients with nasal polyps and
negative prick test in the study of Gevaert . N-ERD is characte-
rized by non-IgE mediated intolerance reactions to aspirin and a
treatment with an anti-IgE antibody is proven for IgE-mediated
allergic patients. Gevaert et al. included ASA-intolerant and ASA-
tolerant patients, but the patients were not challenged with ASA
prior to inclusion. In our study the control group consisted of
proved N-ERD patients with aspirin desensitization. During the
following 9 months of aspirin therapy no significant reduction of
nasal polyps was observed. In the European position paper of
N-ERD aspirin desensitizations are recommended “, the rele-
vance of the aspirin desensitization compared to biological
treatment has to be investigated in further studies.

Szczeklik et al. conducted a multicenter study on 500 asthma
patients with suspected N-ERD and reported that 15% of
patients were unaware of N-ERD before oral or bronchial ASA
challenges, underscoring the importance of ASA challenges to
accurately describe the phenotype N-ERD ©9, In asthma patients,
the efficacy of omalizumab therapy is widely recognized ©" and
is recommended in the GINA guidelines for severe asthma with
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persistent allergies (GINA). In our study the pulmonary parame-
ters ACT-score, FEV1 and asthma medication levels improved
significantly following omalizumab therapy. Yalcin et al. treated
3 patients with persistent allergies, severe asthma, CRSWNP

and N-ERD with omalizumab for 32 weeks @°. An ASA challenge
was not described. The pulmonary parameters FEV1 and the
ACT-score improved, but the nasal polyps were not assessed
endoscopically in their study. Bergmann et al. reported the first
patient with a confirmed N-ERD disease and concomitant severe
asthma and a CRSWNP treated with omalizumab. The diagnosis
N-ERD was confirmed with an oral ASA challenge three weeks
following the first omalizumab injection. The pulmonary para-
meters showed a good response to omalizumab. Interestingly,
no perennial allergies were detectable in this case report @7

In the following studies also patients with severe asthma were
examined, Bidder et al. ®? examined patients with severe asthma
and CRSWNP and compared a patient group receiving omalizu-
mab (n=13) with a patient group receiving nasal sinus operation
(n=24) before therapy and following 4 and 16 weeks. In both
groups also N-ERD patients were included, in the omalizumab
group 77 % (10/13) and in the operation group 63 % (15/24).
The rhinological and pulmonary symptoms evaluated by SNOT
and asthma control questionnaires ACQ-7 improved in both
groups significantly following 4 and 16 weeks. The improvement
of nasal polyp size following both therapy concepts was similar.
But, also in this study ASA challenges were not performed. Tiotiu
et al. reported 24 patients with also severe asthma and nasal
polyps treated with omalizumab, 15 ASA tolerant patients and

9 ASA intolerant patients ®3. It is unclear if the group of ASA to-
lerant patients were challenged with ASA to exclude the N-ERD
disease. Similar to our results the CRS symptoms loss of smell,
nasal obstruction, and rhinorrhea significantly decreased follo-
wing 6 months of omalizumab therapy, but nasal polyps did not
improve. The authors considered the different ENT investigators
of the nine N-ERD patients in the multicentric study as a possible
reason for the negative result in this mainly pulmonary study.

In addition to rhinological and pulmonary response in the pre-
sent study, we showed a response to chronic urticaria in N-ERD
patients. To our knowledge, only one case report of a young
patient with a CRSWNP, severe asthma and chronic urticaria has
been described in the literature . During 6 months of therapy
with omalizumab, an improvement of respiratory and urticarial
symptoms was reported in this case report. However, no ASA
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challenge was performed.

In two N-ERD patients of our current study, the benefit for
CRSwWNP disease was insufficient following omalizumab therapy
regarding the progress of nasal polyps. This highlights, in ad-
dition to the precise definition of the N-ERD phenotype, the
need to determine additionally the endotype of patients. The
endotyping primarily describes inflammatory pattern, publis-
hed by Tomassen et al., which was secondarily assigned to the
phenotypes of CRSWNP ©. Additional predictive inflammatory
parameters from nasal secretion, blood or nasal polyp biopsies
could improve the choice of antibodies for personalized therapy
of N-ERD patients ©”. Recently recommendations for the use of
biologica in severe nasal polyps were given ©® and significant
reduction of nasal polyps was reported following therapy with
dupilumab in CRSWNP 7 and also in N-ERD patients ©8.

Conclusion

In conclusion, our study could show that omalizumab is an ef-
fective therapy for rhinological, pulmological parameters, and
urticaria in N-ERD patients. Larger, prospective, controlled multi-
center studies are required to establish a treatment regimen
with omalizumab in N-ERD.
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