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ABSTRACT
Objective: To determine the efficacy of omalizumab on nasal symptoms in patients having allergic asthma with rhinitis symp-
toms.
Study Design: Cohort study.
Place and Duration of Study: University of Health Sciences, Izmir Tepecik Training and Research Hospital, İzmir, Turkey,
between October and November 2019.
Methodology: This study included patients with perennial allergic rhinitis without nasal polyposis who were followed up in the
adult allergy outpatient clinic, had findings consistent with allergic rhinitis upon nasal endoscopic examination. They were given
2-4 weekly subcutaneous omalizumab for more than six months changes in nasal symptoms were noted using nasal symptoms
score. Each symptom was individually evaluated.
Results: There were 42 patients, consisting of 36 women (85.7%) and six men (14.3%), who received omalizumab treatment.
Patient age ranged between 30 and 77 years, mean = 54.21±10.85 years. Median change in nasal symptom score of all cases
after treatment was a 3.5 (2-6.25) decrease, which was statistically significant (p <0.001). When we examine the decrease in
nasal symptoms after omalizumab compared to pre-omalizumab in all cases, the most prominent change was observed in the
symptom of nasal congestion.
Conclusion: Two-four weekly subcutaneous omalizumab for six months or more was effective in treating all rhinitis symptoms
and had the greatest effect on nasal congestion compared to all other symptoms.
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INTRODUCTION

Allergic  rhinitis  (AR)  is  a  health  problem which affects  the
quality of life of people worldwide.1,2 AR is the inflammation of
the nasal mucosa due to immunoglobulin E (IgE)-mediated
hypersensitivity  reaction  following  interaction  with  the
offending allergen. Inflammation of  nasal  mucosa leads to
complaints  and  symptoms  including  nasal  congestion,
discharge,  sneezing,  and  itching,  as  well  as  itching  and
conjunctivitis of the eyes. The disease usually involves the
entire  upper  respiratory  tract  and  conjunctiva,  and  some-
times the lower respiratory tract, and may be accompanied by
asthma in the same person.2,3
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Allergic asthma is initiated by IgE-mediated immune mechanisms

and is  characterized by chronic  inflammation of  the bronchial
mucosa. IgE is the main mediator that induces and maintains
allergic inflammation.4,5

IgE blockers are among novel treatment modalities to relieve inha-
lant allergen-related clinical manifestations that are resistant to
conventional treatment.6,7 Omalizumab reduces the level of free
IgE in serum by binding to free IgE. Furthermore, omalizumab is a
recombinant human monoclonal antibody that inhibits effector
functions of IgE by preventing IgE from binding to high-affinity
receptors, without causing degranulation of effector cells, ulti-
mately reducing early and late phase response to inhalant aller-
gens.8 Its use in AR has been shown to reduce nasal symptoms and
increase quality of life. The FDA has approved of omalizumab use
in patients with severe asthma over 12 years of age, and it was
shown to improve AR in these patients. Omalizumab is indicated
for  severe  allergic  asthma patients  susceptible  to  severe  and
perennial  allergens.3,9  Omalizumab,  when  used  together,  also
increases the efficacy of immunotherapy and reduces visible side
effects in perennial AR (PAR).10 Despite its efficacy in AR, it has
limited use due to high cost, and rarely, risk of anaphylaxis (0.1%
of treated patients) and anaphylactoid reaction.3,11

The aim of this study, was to determine the efficacy of omal-
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izumab on nasal symptoms and the extent of its efficacy on each
nasal  symptom by  evaluating  real-life  data  of  patients  with
allergic  rhinitis  who were  administered subcutaneous  omal-
izumab for allergic asthma with rhinitis symptoms.

METHODOLOGY

The study was conducted at University of Health Sciences, Izmir
Tepecik Training and Research Hospital, İzmir, Turkey, between
October 2019 and  November 2019 in 2-month period after the
local  Ethics  Committee  approval  (No:  2019/12-24;  Date:
07/25/2019). This study included patients with perennial allergic
rhinitis without nasal polyposis who were followed up in the adult
allergy  outpatient  clinic,  who  had  findings  consistent  with
allergic rhinitis upon nasal endoscopic examination before treat-
ment, and were receiving subcutaneous omalizumab treatment
for more than six months due to severe allergic asthma diagnosis
(during the 10-year follow-up period, all patients (n: 42) who met
the inclusion criteria and had complete medical records were
included in to the study). All patients tested positive for at least
one allergen in skin prick test. FEV1 (forced expiratory volume in
one second) and TNSS (total nasal symptom score) of patients
with house dust mite and house dust mite + mold were assessed
separately according to allergen distribution.

Omalizumab dose was calculated according to prescribing infor-
mation and previous clinical trials based on initial IgE level and
patient weight (0.016 mg/kg per international units/mL of IgE per
month). Omalizumab was administered as subcutaneous injec-
tion once every two or four weeks.12,13

Patients  receiving treatment other  than omalizumab (steroid
inhaler,  bronchodilator  inhaler,  nasal  steroid,  antihistaminic
etc.)  were  excluded from the  study.  Patients  who previously
underwent nasal surgery and immunotherapy were excluded
from the study. Since endoscopic examinations throughout the
course of treatment were subjective, they were not evaluated in
our study.

TNSS is a subjective test used in many studies to evaluate symp-
toms  and  treatment  outcomes  of  patients  with  allergic
rhinitis.7,14-16 It is used to assess the severity of nasal congestion,
nasal itching, sneezing, and rhinorrhea experienced by patients
in the past week. Patients are asked to score each symptom from
0  to  3  (0:  no  complaints;  1:  mild;  2:  moderate;  3:  severe).
Maximum possible score is 12. This subjective tool is quick, easily
applied, and well tolerated. The test may also be used to track
changes that occur throughout treatment.17

SPSS (Statistical Packages for Social Sciences, 22.0 software,
Chicago, IL, USA) program was used for statistical analyses. Quali-
tative variables were expressed as frequencies and percentages
and quantitative as mean ± SD and median (IQR). Shapiro-Wilk
test and graphical assessments were used to test normality distri-
bution  of  quantitative  data.  For  comparisons  between  two
groups, Student’s t-test was used to test quantitative variables
with normal distribution and Mann-Whitney U-test was used to
test quantitative variables without normal distribution. Paired

sample t-test was used to assess comparisons of quantitative
variables  within  groups  with  normal  distribution.  Wilcoxon
signed-ranks test was used to assess comparisons of quantita-
tive variables within groups without normal distribution. p<0.05
was considered statistically significant.

RESULTS
The study was conducted on 42 patients diagnosed with allergic
asthma who received omalizumab treatment, consisting of 36
women  (85.7%)  and  six  men  (14.3%).  Patient  age  ranged
between 30 and 77 years, with mean of 54.21±10.85 years. Dura-
tion  of  treatment  ranged  between  10-120  months,  mean  =
46.19±28.74.  Duration  of  asthma  was  between  3-35  years.
According to allergen distribution, house dust mite sensitivity
was  52.4%  (n  =  22  patients),  and  house  dust  mite  +  mold
allergen sensitivity was 47.6% (n = 20 patients).

Mean change in FEV1 (%) of all cases following treatment was
12.10±4.14 increase, which was found to be statistically signifi-
cant (p<0.001). Compared to pretreatment values, mean FEV1
(%) increase was 12.27±4.32 in house dust mite-sensitive cases
and 11.90±4.03 in mite + mold sensitive cases after treatment;
these  changes  were  found  to  be  statistically  significant
(p<0.001, Table I).

Median change in nasal symptom score of all cases after omal-
izumab treatment was 3.5 (2-6.25) decrease, which was statisti-
cally significant (p<0.001). There was a significant decrease in
all  nasal  symptoms  (p<0.001).  Median  decrease  in  nasal
symptom score was 3.5 (1.75-6.25) units in house dust mite sensi-
tive cases and 3.5 (2-6.5) in mite + mold sensitive cases after
omalizumab compared to pretreatment values; these changes
were found to be statistically significant (p<0.001, Table II). The
most prominent change was observed in the symptom of nasal
congestion,  followed by  nasal  discharge,  while  sneezing  and
nasal itching showed the same level of change and less change
than other symptoms. In the house dust mite sensitive group, the
most prominent change was observed in the symptom of nasal
congestion,  while  changes  in  nasal  discharge,  sneezing,  and
nasal itching were at close levels but relatively less than nasal
congestion. In the mite + mold sensitive group, the most change
was observed in the symptoms of nasal congestion, while nasal
discharge and sneezing decreased at close levels, nasal itching
showed the least amount of change (Figure 1).

Figure 1: Distribution of nasal symptoms before and after omalizumab
treatment.
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Table I: Evaluation of FEV1 (%) before and after omalizumab treatment according to skin prick results.

FEV 1 (%)
 Prick result  

Total
Mean ± SD Mite (n=22) Mean ± SD Mite + Mold (n=20)

Mean ± SD p

Pre-omalizumab 62.74±5.42 62.82±5.40 62.65±5.59 a0.922
Post-omalizumab 74.83±5.21 75.09±5.70 74.55±4.74 a0.741
Difference 12.10±4.14 12.27±4.32 11.90±4.03 a0.775
p b<0.001** b<0.001** b<0.001**
aStudent-t test;   bPaired samples test;   **p<0.01.

Table II: Evaluation of nasal symptoms before and after omalizumab treatment according to prick results.

 
 Prick result  

Total
Median (IQR)

Mite (n=22)
Median (IQR)

Mite + Mold (n=20)
Median (IQR) p-values

Nasal Congestion     

Pre-omalizumab Median (IQR) 3 (1.75-3) 3 (2-3) 2 (1-3) c
0.230

Post-omalizumab Median (IQR) 1 (1-1) 1 (1-1.25) 1 (1-1)  0.622
Difference Median (IQR) 1 (1-2) 1 (1-2) 1 (0.25-1.75)  
 P d<0.001** d<0.001** d<0.001** c0.309
Sneezing      
Pre-omalizumab Median (IQR) 1 (1-3) 1.5 (1-3) 1 (1-3)   0.871
Post-omalizumab Median (IQR) 1 (1-1) 1 (0.75-1) 1 (1-1)   0.832
Difference Median (IQR) 1 (0-2) 1 (0-2) 1 (0-2)  
 P d<0.001** d0.001** d0.001** c0.872
Itching     
Pre-omalizumab Median (IQR) 1 (1-3) 2 (1-3) 1 (1-2.75)  0.584
Post-omalizumab Median (IQR) 1 (1-1) 1 (0.75-1) 1 (1-1)   0.946
Difference Median (IQR) 1 (0-2) 1 (0-2) 1 (0-1.75)  
 P d<0.001** d0.001** d0.002** c0.688
Discharge     
Pre-omalizumab Median (IQR) 1.5 (1-3) 1 (1-3) 2 (1-3)   0.644
Post-omalizumab Median (IQR) 1 (0-1) 1 (0-1) 1 (0.25-1)   0.936
Difference Median (IQR) 1 (0-2) 1 (0-2) 1 (0.25-2)  
 P d<0.001** d0.001** d<0.001** c0.559
Total Nasal Symptom Score     
Pre-omalizumab Median (IQR) 7 (5-11.25) 7 (5-11.25) 6 (5-11.25)  0.645
Post-omalizumab Median (IQR) 4 (2.75-4) 4 (2.75-4.25) 4 (2.5-4)  0.782
Difference Median (IQR) 3.5 (2-6.25) 3.5 (1.75-6.25) 3.5 (2-6.5)  
 P d<0.001** d<0.001** d<0.001** c0.909
cMann Whitney U test;   dWilcoxon signed ranks test;   **p<0.01.

DISCUSSION

While  AR  and  asthma  are  among  the  most  well-known
comorbid diseases, they are closely related to epidemiolog-
ical, pathophysiological, and therapeutic aspects.18 Inflamma-
tion plays a key role in the pathophysiology of both AR and
asthma.2 Both diseases occur as a result of mediated inflam-
mation of mucosa-like cells in the respiratory tract. AR and
asthma have a negative impact on quality of life, labour,
continuity of work, and school productivity, and lead to indivi-
dual and social socioeconomic burden.19 Approximately 85%
of asthma patients have AR, and 40% of AR patients have or
will develop asthma.11

Considering mucosal resemblance and presumably overlap-
ping dysregulation in the upper and lower respiratory tracts,

coined the one airway concept, biological mechanisms that
target  key members of  the inflammation cascade can most
likely  modulate  the  disease  in  various  tissues.  If  true,  a
single agent with the potential to treat both the upper and
lower airway will  be cost-effective in the long term.20  Omal-
izumab plays a key role in preventing allergic inflammatory
responses. Current evidence suggests that omalizumab can
both significantly reduce underlying alleviation of inflamma-
tion and prevent the flare-ups that occur in patients exposed
to allergens.  The spectrum of events induced by anti-IgE
activity on basophils, mast cells, eosinophils, and dendritic
cells suggests that pharmacological actions not only inhibit
immunological response via IgE mechanisms, but may also
regulate T  cell  response towards the allergen.  Therefore,
omalizumab  has  a  unique  mode  of  action  comprised  of
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preventing hypersensitivity and inhibiting both chronic and
acute aspects of the inflammatory response in allergy.21

Omalizumab  has  been  shown  to  achieve  clinical  benefit  in
patients suffering from moderate to severe allergic asthma,
AR, and both conditions. The manner in which omalizumab
exerts widespread anti-inflammatory activity across multiple
systems  and  the  visible  clinical  improvements  in  both
allergic asthma and AR highlight the central role that IgE
plays in such allergic disorders.21 This study investigated the
effects  of  omalizumab  on  patient  symptoms  in  PAR.  There-
fore,  it  can  be  used  to  treat  symptoms  that  cannot  be
suppressed by nasal steroids and antihistamines in conven-
tional  treatment.  This  study  is  the  first  to  demonstrate  the
effect  of  subcutaneous  omalizumab  on  each  rhinitis
symptom (nasal congestion, nasal discharge, nasal itching,
sneezing) while presenting real-life data.

Hanf et al. conducted a study on patients with SAR and PAR
and found that patients who received omalizumab had less
severe symptoms with intranasal challenge compared to the
placebo group or before intervention.22 Bayar et al. indicated
that omalizumab both decreased severity of nasal symptoms
in AR and also averted the use of other pharmacological
agents.21  Chervinsky et al.  conducted a placebo-controlled
study on 289 patients and reported significant improvement
in nasal symptom scores 4, 8, and 16 weeks after initiation
of omalizumab treatment in PAR patients compared to the
placebo group.23 One current review highlighted that omal-
izumab  effectively  and  reliably  reduced  symptom  scores  in
AR  patients.21  In  this  study,  median  TNSS  score  was  7
(5-11.25) before omalizumab treatment and 4 (2.75-4) after
treatment, indicating a significant decrease. While there was
significant  decrease  in  all  rhinitis  symptoms,  omalizumab
was  most  effective  in  reducing  nasal  congestion.

Omalizumab may improve nasal and bronchial symptoms in
rhinitis  and  asthmatic  patients,  as  well  as  reduce  the
frequency of asthma-related hospital visits.24 Omalizumab has
been found to reduce all nasal symptoms and increase quality
of  life  in  adults  and  adolescents  suffering  from  perennial
rhinitis.23 There are also studies that show it is even more
effective  when  applied  together  with  allergen
immunotherapy.25  Subcutaneous  immunotherapy  (SIT)  and
omalizumab combination led to  higher  patient  satisfaction
compared to patients receiving SIT alone. Omalizumab has
been  associated  with  reduced  symptoms  and  increased
quality of life in patients with uncontrolled allergic rhinosi-
nusitis resistant to conventional treatment.26 Similarly, Kamin
et  al.  demonstrated  that  omalizumab  together  with
immunotherapy increased effectiveness of immunotherapy in
PAR.10

The  strongest  effect  of  the  omalizumab  was  observed  in
the symptom of nasal congestion. This may be due to the
unique effect of omalizumab via preventing hypersensitivity
and inhibiting both chronic and acute aspects of the inflam-

matory response in allergy.

There are some limitations in this study. Due to the long
duration  of  treatment  (between  10  to  120  months),  the
effect  of  omalizumab  exposure  time  on  nasal  symptom
scores could not been demonstrated. Objective indices, such
as nasal airway resistance or laboratory examination of IgE
and  other  inflammatory  factors  could  not  be  evaluated
before and after omalizumab treatment. Endoscopic exami-
nations were not obtained from all  patients. Furthermore,
patients were not separated into AR and non-AR groups.

CONCLUSION

This study demonstrated the effect of omalizumab on nasal
symptoms  in  patients  undergoing  omalizumab  treatment
due to allergic asthma by presenting real-life data before
and throughout the course of treatment and addressing its
efficacy on each symptom. According to these results, omal-
izumab  was  effective  in  treating  all  rhinitis  symptoms  and
had the greatest effect on nasal congestion compared to all
other symptoms.
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