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Abstract. – OBJECTIVE: Chronic rhinosinus-
itis (CRS) presents a multifactorial etiology due 
to interactions between the immune host system 
and external agents. It can be classified into two 
phenotypes based on the presence or absence 
of polypoid neoformation (respectively CRSwNP 
and CRSsNP). According to EPOS2020, CRS 
is now classified into two endotypes, eosino-
philic (ECRS) and non-eosinophilic (non-ECRS), 
based on eosinophil tissue count (more than 10 
eosinophils per High Power Field, HPF). 

CASE PRESENTATION: We present the case 
of a 31-year-old man affected by recalcitrant 
ECRSwNP and asthma. 

RESULTS: He was treated with a combination 
of omalizumab and endoscopic sinus surgery. 
This combination led to a reduction in blood eo-
sinophils, modified Lund-Kennedy endoscop-
ic score, Lund-Mackay score, and Sino-Nasal 
Outcome Test (SNOT-22), almost 6 months af-
ter surgery.

CONCLUSIONS: In this clinical case, omali-
zumab regulated nasal symptoms for more than 
a year and with good control of the recalcitrant 
pattern when combined with ESS.

Key Words:
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polyps, Omalizumab. 

Introduction

Chronic rhinosinusitis (CRS) is a very com-
mon clinical syndrome which affects 4.5-12% of 
the population1. It is usually classified into two 
phenotypes based on the presence (CRSwNP) or 
absence (CRSsNP) of nasal polyps. At present, 
clinical findings do not provide a comprehensive 

explanation for the pathophysiological mecha-
nism underlying the onset of CRS2,3. On the other 
hand, endotyping based on the pathogenic mech-
anism produces a specific picture more suitable 
for use in clinical practice. While pathophysio-
logical knowledge progresses, therapeutic proto-
cols may be adapted to address specific processes 
in the underlying condition4.

CRS is divided into two endotypes, eosino-
philic (ECRS) and non-eosinophilic (non-ECRS), 
based on eosinophil tissue count (more than 10 
eosinophils per High Power Field, HPF). Other 
markers to endotype CRS discussed in the liter-
ature are total serum immunoglobulin (Ig)E and 
blood eosinophils5.

Omalizumab is a monoclonal antibody which 
selectively targets human IgE, inducing the gen-
eration of small-sized immune complexes which 
inhibit binding among IgE and its high- and 
low-affinity receptors6. It has been used for a 
long time in asthma disease control and is also 
characterized by an excellent safety record and 
tolerability profile7. Due to the central role of IgE 
in the pathogenesis of ECRSwNP8, omalizumab 
has been widely used and studied in the manage-
ment of this disease9-14.

This case report describes the efficacy of omal-
izumab in the management of a young adult pa-
tient with recalcitrant ECRSwNP and early-onset 
asthma.

Case Report
A 31-year-old man presented at our clinic 

in November 2018 complaining of nasal ob-
struction, runny nose and anosmia. He had 
already been treated on four occasions (2003, 
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2010, 2012, 2014) with endoscopic sinus surgery 
(ESS). Furthermore, he had a history of atopic 
diseases with early-onset asthma diagnosed in 
September 1999 and cutipositivity for Dermato-
phagoides pteronyssinus, Dermatophagoides fa-
rinae and grasses at prick test performed in July 
2017. The patient was treated with a combination 
of inhaled long-acting β2-agonist (LABA) and 
inhaled corticosteroid (ICS) therapy until the 
onset of a maculopathy secondary to the use 
of corticosteroids, then he commenced thera-
py with montelukast, LABA and short acting 
β2-agonist (SABA) as required.

In January 2019, during the follow-up evalua-
tion, the patient had a Sino-Nasal Outcome Test 
(SNOT) score of 59, a total modified Lund-Kenne-
dy (MLK) score of 12 and a Lund-Mackay (LM) 
score of 21 (Figure 1, Figure 2). Blood chemistry 
in December 2018 showed a blood eosinophil 
count of 1.06 x 103/µL (14%) and total IgE of 361 
kU/L. This was confirmed in January 2019 when 
blood chemistry returned to an eosinophil count 
of 1.33 x 103/µL (16.8%), total IgE of 401 kU/L, 
and vitamin D of 15.7 ng/mL (Figure 1).

From the patient’s general condition and the 
absence of regular pneumological follow-up, we 
decided to include him in our multidisciplinary 
team, consisting of an otolaryngologist, pulmo-
nologist and allergist, before performing further 
surgery.

At the pulmonological evaluation performed 
in March 2019, the patient reported limited 

physical activity and poor symptom control with 
severe exacerbations and the need to use SA-
BA frequently. Spirometry highlighted a forced 
vital capacity (FVC) of 4.82 L (97%), forced 
expiratory volume (FEV1) of 2.82 L (67%) and a 
FEV1/FVC of 73% (Table I). Severe asthma was 
diagnosed.

The patient started therapy in March 2019 
with monthly subcutaneous injections of 600 mg 
of Omalizumab, based on weight and blood IgE 
value. The patient was followed by evaluating 
SNOT-22, MLK, LM, complete blood count, to-
tal blood IgE, serum vitamin D, and respiratory 
function.

The patient soon experienced a marked im-
provement in asthma as demonstrated by spirom-
etry and the reported improvement in symptoms 
and the need for on-demand therapy with SA-
BA. This improvement was stable throughout 
the 18-month follow-up after initiation of therapy 
(Table I).

Blood chemistry tests showed a rapid decrease 
in eosinophilia and an increase in circulating IgE 
(Figure 1).

s regards the nasal sinus pathology, the patient’s 
condition remained substantially unchanged (Fig-
ure 1, 2), so it was decided to proceed with sur-
gery and in September 2020, 18 months after 
the initiation of therapy with omalizumab, the 
patient underwent ESS. Histological examination 
of the sampled tissue confirmed an eosinophilic 
inflammation.

Figure 1. IgE, eos, MLK, LMS, SNOT-22 and vitD levels in relation to omalizumab therapy and ESS. After the initiation of 
omalizumab, there was a decrease in blood eosinophil values (from 1.33∙103/µL to 0.47∙103/µL) while the IgE values increased 
(from 401 kU/L to 1097 kU/L). The values remained essentially stable throughout the remainder of the therapy regardless of ESS. 
Regarding LMS, MLK and SNOT-22 in the 18 months after therapy initiation, no significant differences were observed. However, 
after full ESS, there was a rapid reduction of these three values. Abbreviations: Blood eos: Blood eosinophil count, vitD: vitamin 
D, LM: Lund-Mackay score, m: months, MLK: modified Lund-Kennedy, SNOT-22: Sino-Nasal Outcome Test-22.



G.L. Fadda, A. Galizia, L. Maugeri, R.F. Canevari, E. Crosetti, G. Cavallo

3322

Six months after surgery, his SNOT-22 score 
had decreased to 12, MLK score to 4 and LM 
score to 1. Blood chemistry showed an eosino-
philic count of 0.9 × 103/µL (9.4%) and total IgE 
of 983 kU/L (Figure 1, 2). The primary symptoms 
of asthma were still under control without corti-
costeroid therapy.

The patient is still continuing therapy with 
omalizumab. At the most recent check in Septem-
ber 2021, a substantially stable objective picture 
was demonstrated compared to the previous check 
and with a MLK score of 1 and SNOT-22 of 10.

Discussion

For many years, omalizumab was the on-
ly monoclonal antibody available for biological 
treatment of asthma. As a result of its action on 
IgE, it significantly improves symptoms and pre-
vents asthma exacerbations. Thus, omalizumab 
administration significantly reduces both emer-
gency department referrals and hospitalizations 
due to asthma exacerbations. It is also able to 
intervene in airway remodeling through the in-
hibition of IgE receptors expressed in structural 

Figure 2. Endoscopic and radiological images in relation to omalizumab therapy and ESS. Panels A, A1 and 1, 1a (2 months 
before omalizumab initiation): computed tomography (CT) images show a picture of pansinusitis. Endoscopic examination of 
both nasal cavities shows polypoid formation which completely occupies the nasal fossa (1= right and 1a=left). Panels B and 2 
(18 months after initiation of omalizumab: (B) Axial CT scan; (2) endoscopic image of the right nasal fossa. Panels C and 3 (6 
months after ESS): a clear improvement is seen in the radiologic (C) and endoscopic (3) images.

Table I. Lung function parameters during therapy. There was a 15% increase in FEV1/FVC after initiation of omalizumab 
therapy and this improvement was stable throughout the duration of therapy.

	 FVC L (% Pred)	 FEV1 L (% Pred)	 FEV1/FVC %

1 month before initiation of omalizumab therapy	 4.82 (97%)	 2.82 (67%)	 73%
3 months after omalizumab	 4.49 (88%)	 3.14 (74%)	 86%
6 months after omalizumab	 4.36 (86%)	 2.92 (69%)	 82%
18 months after omalizumab	 3.99 (79%)	 2.84 (68%)	 88%

Abbreviations: FVC: forced vital capacity, FEV1: forced expiratory volume in the 1st second, L: liter, % Pred: percent predicted 
value.
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cells such as bronchial epithelial cells and airway 
smooth muscle cells. Furthermore, it has a very 
good safety and tolerability profile7,11. This is 
especially important since our patient had severe 
uncontrolled asthma and in addition, the need to 
stop ICS therapy which can result in significant 
side effects.

In accordance with the EPOS2020 guidelines, 
the patient had chronic polypoid rhinosinusitis 
with a Th2 endotype. This form is markedly 
linked to disease severity, asthma comorbidity, 
and disease recurrence after surgery. Having al-
ready undergone surgery four times, our patient 
showed a recalcitrant pattern of inflammation 
with nasal polypoid formation and the devel-
opment of severe rhinosinusitis (with SNOT-22 
score of 59, MLK 12, and LM 21)15.

Omalizumab has demonstrated efficacy in se-
vere asthma and has been evaluated in studies in 
patients with CRSwNP with or without asthma, 
demonstrating its ability to ameliorate sinonasal 
symptoms (assessed using nasal endoscopy and 
computed tomography scanning)12.

Given the poor control of asthma and the 
numerous recurrences of nasal polyposis before 
performing further ESS, in agreement with the 
pulmonologist, we decided to treat the patient 
with omalizumab. This allowed asthma control to 
be improved without introducing the side effects 
that had occurred after ICS therapy. Furthermore, 
we believed that modulating the patient’s devi-
ated Th2 response by using omalizumab before 
surgery might reduce the risk of recurrence.

After the start of administration of the drug, a 
subjective and objective improvement in asthma 
was immediately noted and an initial improve-
ment in SNOT-22 was also seen; however, this 
increased at subsequent controls before surgery. 
SNOT-22 is based on the patient’s subjective 
responses and therefore, we believe that the ini-
tial reduction was caused by the improvement 
in asthma and a placebo effect. The objective 
parameters used to evaluate CRS, such as MLK 
and LM, remained essentially unchanged.

The graph in Figure 1 shows a paradoxical 
increase in serum IgE values, but this is a known 
effect of omalizumab due to the formation of 
IgE-drug immunocomplexes16.

The role of vitamin D has been studied exten-
sively in the pathogenesis of asthma; however, it 
does not play a definite role in the development of 
the disease17. Similar to what occurs with asthma, 
vitamin D deficiency has been associated with 
the development of CRS but, in this case, the data 

are limited and not particularly significant and do 
not allow us to define its role in the development 
of the disease18. Our patient had a vitamin D 
deficiency which was corrected by oral therapy; 
however, current knowledge does not allow us to 
hypothesize a mechanism for the development of 
vitamin D deficiency.

As the patient was young and omalizumab 
proved to be effective in the management of 
asthma, we decided to perform a new endoscopic 
sinus surgical procedure and continue therapy 
with the biologic drug. We continued to monitor 
the patient’s nasal sinus parameters and 6 months 
after surgery, he had excellent disease control as 
demonstrated by a SNOT-22 score of 12 and the 
objective parameters with an MLK of 1 and an 
LM of 5. At 12 months after surgery, the patient 
demonstrated good control of the disease, both 
subjective (SNOT-22 of 10) and objective (MLK 
of 1).

Conclusions

In this clinical case, omalizumab regulated na-
sal symptoms for more than a year and with good 
control of the recalcitrant pattern when combined 
with ESS. In addition, asthma symptoms were 
very well controlled without the need for corti-
costeroids. Studies with a larger sample size have 
already been conducted and demonstrate the effi-
cacy of omalizumab in improving the endoscopic 
outcome and symptoms13.
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