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ABSTRACT

Results of omalizumab treatment in chronic eosinophilic pneumonia:
Real-life data

Introduction: Recurrences occur when corticosteroid therapy is discontinued
or reduced during the treatment of chronic eosinophilic pneumonia (CEP).
The probability of recurrence is once in 50% of patients and twice or more in
25%. In such instances, new treatment options are deemed necessary. This
study aims to assess the efficacy of omalizumab treatment as a steroid-sparing
drug in patients with CEP,

Materials and Methods: The clinical features of patients treated with omali-
zumab for recurrent CEP were evaluated retrospectively before and after
treatment. All data from patients and diagnoses were reviewed. The effects of
treatment on recurrence rate, oral corticosteroid (OCS) use and lung func-
tions, peripheral eosinophil values, and symptom scores were evaluated.
Radiological regression was also evaluated.

Results: /n the final analysis, we included ten patients with a median follow-up
of 22 months after initiation of omalizumab. During this follow-up period, the
results were associated with a significant reduction in the number of asthma
attacks per year, the number of CEP relapses, the rate of hospitalization, the
amount of corticosteroids consumed daily, and the total corticosteroid dose.
In addition, improvement was observed in the symptom scores and lung func-
tions of the patients. Systemic steroids were completely discontinued in two
patients receiving omalizumab treatment. In other patients, the mean steroid
dose was reduced by 77.2 percent in the first year of omalizumab treatment
and 82 percent in the second year, respectively. Nevertheless, there was no
elevation in peripheral eosinophil count, and radiological regression was
observed.

Conclusion: Omalizumab can be an effective treatment for CEP and can be
used as a steroid-sparing agent.

Key words: CEP; omalizumab,; mepolizumab; steroid-sparing agent
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Omalizumab in the treatment of CEP
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Kronik eozinofilik pnomonide omalizumab tedavisinin sonuclari: Gercek yasam verileri

Giris: Kronik eozinofilik pnémoni (KEP) tedavisinde, kortikosteroid tedavisi kesildiginde veya azaltildiginda niiksler meydana gelir.
Niiks olasiligi hastalarin %50'sinde bir kez, %25'inde ise iki kez veya daha fazladir. Bu durumda yeni tedavi seceneklerine ihtiyag
duyulmaktadir. Bu calismanin amaci, steroid koruyucu bir ilag olarak omalizumab tedavisinin KEP'li hastalardaki etkililigini degerlen-
dirmektir.

Materyal ve Metod: Rekiirren KEP nedeniyle omalizumab ile tedavi edilen hastalarin klinik 6zellikleri tedavi éncesi ve sonrasi retros-
pektif olarak degerlendirildi. Hastalarin tiim verileri ve tanilari gézden gecirildi. Tedavinin niiks orani, oral kortikosteroid (OKS) kulla-
nimi ve akciger fonksiyonlari, periferik eozinofil degerleri ve semptom skorlari tizerindeki etkileri degerlendirildi. Radyolojik regresyon
degerlendirildli.

Bulgular: Son degerlendirmeye, omalizumab baslandiktan sonra medyan takip siresi 22 ay olan 10 hasta dahil edildi. Bu takip sire-
si boyunca sonuclar, yillik astim atagr sayisinda, KEP niiks sayisinda, hastaneye yatis oraninda, giinliik tiiketilen kortikosteroid mikta-
rinda ve toplam kortikosteroid dozunda anlamli bir azalma ile iliskilendirildi. Ayrica hastalarin semptom skorlarinda ve akciger fonk-
siyonlarinda iyilesme gozlendi. Omalizumab tedavisi alan iki hastada sistemik steroidler tamamen kesilmis, diger hastalarda ise orta-
lama steroid dozu omalizumab tedavisinin birinci yihinda %77,2, ikinci yilinda ise %82 oraninda azaltilmis, buna ragmen periferik
eozinofil sayisinda artis olmamig ve radyolojik gerileme saptanmistir.

Sonug: Omalizumab, KEP icin etkili bir tedavi olabilir ve steroid koruyucu bir ajan olarak kullanilabilir.

Anahtar kelimeler: KEP; omalizumab,; mepolizumab; steroid koruyucu ajan

INTRODUCTION

Eosinophilic pneumonia (EP) is a rare condition
among diffuse parenchymal lung diseases. It is
characterized by marked eosinophil accumulation in
the alveolar space and interstitium. Significant
eosinophil accumulation is observed in lung tissues
and/or bronchoalveolar lavage (BAL) fluid. Although
chronic eosinophilic pneumonia (CEP) responds well
to corticosteroids, relapses are common. Therefore,
corticosteroids may not be discontinued in treatment
(1). The annual incidence of CEP is estimated to be
0.23 cases/100.000 population, but the exact
incidence of CEP in the general population has not
been determined (2). The diagnosis is made according
to established diagnostic criteria.

Omalizumab reduces the level of free IgE in the
circulatory system, down-regulates high-affinity IgE
receptors (FceRl) in inflammatory cells, and has been
used in the treatment of many diseases, including
asthma, chronic urticaria, eosinophilic gastrointestinal
disorders (EGIDs), allergic rhinitis and allergic
bronchopulmonary aspergillosis (ABPA) (3-11). They
are very effective in the treatment of patients with
allergic asthma. In a study evaluating its efficacy in
adolescents with uncontrolled moderate to severe
allergic asthma, Omalizumab was associated with
improved lung function and a decrease in the number
of circulating eosinophils (12-15).

Since relapses may occur when systemic corticosteroid
therapy is discontinued or reduced in the treatment of
CEP, the use of steroid-reducing agents was
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investigated in this study. There are cases in the
literature where CEP was successfully treated with
anti-IgE therapy (13). There have also been successful
treatment response outcomes observed with other
biological agents including mepolizumab and
benralizumab; however, these experiences are limited
(1,11,13-18).

In our study, we assessed the outcomes of omalizumab
treatment, a long-standing steroid-sparing medication
that we believe to be effective, in patients with CEP.

MATERIALS and METHODS
Study Design

The records of patients diagnosed with CEP who
received omalizumab treatment at the adult allergy
and immunology clinic of our hospital between June
2011 and June 2017 were retrospectively reviewed
by the designated investigators. Our hospital is a
tertiary chest diseases and thoracic surgery facility
and serves as a reference center in its field. Our study
was approved by the Medical Specialization
Education Board and the Local Ethics Committee
(Approval number: 08-2018/1744). Informed consent
forms were obtained from all patients before
treatment. In addition, approval was obtained from
the Ministry of Health Turkish Medicines and Medical
Devices Agency for the off-label use of the drug.

Cases

The demographic and clinical characteristics of the
patients were extracted from their medical records.
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Patients who presented with relevant clinical
symptoms and fulfilled all of the following diagnostic
criteria were considered to have CEP. All patients also
had a diagnosis of nonatopic asthma.

1. Pulmonary alveolar consolidation, especially
peripherally located, with air bronchograms and/or
ground-glass opacities on radiological imaging.

2. 25-40% total eosinophils in differential cell count
in bronchoalveolar lavage (BAL) (or 1000/mm?
eosinophils in peripheral blood).

3. Presence of respiratory symptoms for at least two
to four weeks.

4. Exclusion of other known causes of eosinophilic
lung disease (1,2,19-21).

Systemic corticosteroid therapy was initiated upon
diagnosis in patients with CEP. They were using
asthma treatment, per GINA guidelines. Relapses and
asthma attacks of the patients were evaluated. An
exacerbation of asthma symptoms necessitating three
days or less of systemic steroid therapy, along with an
escalation in bronchodilator therapy dosage, was
classified as an asthma attack. In general, the
escalation of pulmonary symptoms, decline in
respiratory function, rise in peripheral eosinophilia
count, and concurrent radiological findings such as
consolidation or ground glass opacities-frequently
observed upon tapering steroid doses to 7.5 mg or
below-were assessed as indicative of CEP recurrence.

Patients who experienced two or more recurrences of
CEP during follow-up, or one recurrence of CEP
along with at least two asthma attacks within the last
year, and who demonstrated uncontrolled asthma or
required maintenance therapy with high-dose oral
corticosteroids (OCS) to achieve control, leading to
frequent unscheduled physician visits, emergency
visits, and/or serious complications associated with
systemic steroid use, were identified as eligible
candidates for steroid-sparing omalizumab treatment.

Omalizumab dose (Xolair, Novartis, Sweden) and
total immunoglobulin (Ig) E levels and weights of the
patients were calculated from the table. The dosages
administered were as follows: 600 mg every two
weeks for two patients, 450 mg every four weeks for
one patient, 300 mg every four weeks for six patients,
and 150 mg every four weeks for one patient.
Routine clinical and functional follow-ups were
conducted at our clinic.

Measurements

All perennial allergens (house dust, mold, cockroach,
cat) and pollen were included in the DPT used in the
skin prick test (ALK, Abello, Spain) to assess patients’
sensitivity to inhaled allergens. Total IgE and Specific
IgE measurement results (Synlab, PhadiaUniCAP,
Uppsala, Sweden) were used. PA Chest X-ray and
high-resolution computed tomography (HRCT) (GE
Healthcare, USA) were planned for patients with
compatible clinical findings. A hemogram analysis
comprising 22 parameters was conducted (Mindray
BC 5380, CHINA). Patients exhibiting clinically
appropriate radiological findings underwent
bronchoalveolar lavage (BAL) and flexible fiberoptic
bronchoscopy procedures (Olympus, Japan).
Differential cytological analyses were performed on
BAL fluid samples. All patients underwent fecal
parasite examination to investigate other causes of
peripheral eosinophilia. The patients had no history
of drug use known to induce eosinophilia. Collagen
markers (ANA, ANCA, etc.) were examined to identify
collagen tissue diseases. To exclude organ
involvement, patients underwent cardiological and
neurological examinations. Abdominal
ultrasonography (USG) and echocardiography
(ECHO) evaluations were performed. None of the
patients were diagnosed with EGPA, ABPA, or HES.
Patients were referred to necessary units for
consultation. Asthma control tests (ACT) and
pulmonary function tests (PFT) (ZAN 100, Germany),
including measurements of forced expiratory volume
per second (FEV1), forced vital capacity (FVC), and
the FEV,/FVC ratio, were conducted for all patients
who regularly attended our clinic for omalizumab
injections.

Patients were receiving a daily dose of steroids and
inhaled corticosteroids (ICS). The daily steroid dose
before initiating omalizumab, specifically before the
most recent relapse, was documented. To determine
the total oral corticosteroid (OCS) dose, the amount
of OCS administered to patients over the past year,
including during exacerbations and relapses, was
calculated based on daily doses. Asthma
exacerbations, relapses, and hospitalizations were
documented for one year before and one year after
commencing omalizumab treatment.

In the evaluation of the data, it was found that all
patients (n= 10) used omalizumab for the first 16
weeks. Nine patients continued omalizumab
treatment for at least one year, while one patient was
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lost to follow-up at six months due to personal
reasons. Data from five patients who received
omalizumab for two years and four out of the ten
patients who received omalizumab for three years
were recorded. Patients whose data could not be
collected and those who did not fully meet the
diagnostic criteria were excluded from the study.

Outcomes

The efficacy of omalizumab treatment was assessed
based on symptom control of the patients, daily dose
of OCS, total annual dose of OCS, improvements in
PFTs and reduction in asthma exacerbations, number
of CEP relapses, and hospitalizations.

Patients who maintained symptom control without
experiencing  exacerbations,  relapses,  or
hospitalizations, and who demonstrated a reduction
in daily OCS doses or clear improvement in PFTs,
were considered to be fully responsive to treatment.
If at least one of the above parameters could not be
achieved, the patient was considered to have a
partial response. If none of the parameters could be
achieved, the patient was considered unresponsive to
treatment. Response to treatment was evaluated by
all authors or physicians involved in the clinical
follow-up of the patients.

Statistical Analysis

The statistical analysis was performed using SPSS
version 20.0 (SPSS Inc., Chicago, IL, USA). Numerical
values with normal distribution were expressed as
means + SD and non-normal variables with
distribution were represented as median values (min-
max). Categorical variables were represented as n
(%). Comparisons were performed using the Wilcoxon
signed-rank test before treatment (pre-omalizumab)
and after treatment with omalizumab. The difference
in the average total amount of OCS administered per
patient for 12 months from the onset of omalizumab
treatment (post-omalizumab or pre-omalizumab) was
also tested using Wilcoxon. All p values were
bi-directional, and p< 0.05 was considered the limit
of significance.

RESULTS
Demographic and Disease Characteristics

The data from 10 patients (five women, five men) with
a mean age of 38.5 (23-44 years) were evaluated. The
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median body mass index of the patients was 25.1 kg/
m?2 (18.7-33.1). All patients had a diagnosis of asthma.
The median duration of asthma was 76.6 (4-144)
months. All subjects had negative SPT and specific
IgEs. Case 5 had hypertension. Seventy percent of the
patients had comorbidities (such as OSA, CRSwNP,
NSAID allergy, and GER). In addition, the rates of
nasal polyposis and nonsteroidal anti-inflammatory
drug (NSAID) hypersensitivity were 40 percent and 30
percent, respectively. Effective beta-agonists were
administered. Moreover, 70% of the patients were
receiving treatment with montelukast. All patients had
a history of frequent systemic corticosteroid use.
Corticosteroid side effects were observed in 90
percent of the patients (cataracts, cushingoid facial
appearance, pityriasis versicolor, osteoporosis). None
of the patients were active smokers. Three patients
were former smokers (Table 1).

Assessment of Subjects

The initial symptoms of the patients were consistent
with CEP. All patients presented with peripheral
eosinophilia exceeding 1000/mm?3, with a median
count of 2550 eosinophils/mm? in peripheral blood
(1200-3900) (Table 2). In all cases, radiological
evaluations (PA or HRCT) revealed the presence of
consolidation areas and ground glass opacities
(Figure 1). FOB was performed in nine subjects. The
procedure could not be performed on patient #9 due
to their overall medical condition. BAL eosinophil
levels were 32 (3-65) pL. Patients without significant
eosinophilia in BAL exhibited high values of
peripheral eosinophilia. The diagnosis of CEP was
confirmed. Fecal parasites were evaluated and found
negative in all patients. The mean total IgE level was
355 = 417 IU/mL. Nine subjects had negative
collagen markers, and patient #8 had a positive
p-ANCA of 1/20. There was no organ involvement in
any of the patients. Oral methylprednisolone (0.5-1
mg/kg/day) was administered to each individual at
the time of diagnosis. The mean annual corticosteroid
dose was 4865 + 1312 mg, and the daily corticosteroid
dose was 7.4 + 4.9 mg. The mean clinical recurrence
rate was 3.2 + 1.2 and the mean hospitalization rate
was 1.1/year when the corticosteroid dose was
reduced during follow-up. Subjects were treated with
omalizumab to capitalize on its steroid-sparing effect
and maintain control of asthma symptoms. The mean
onset time of omalizumab was 29.2 + 10.2 months.
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Table 2. Patients’ characteristics

Gender M/F

Age, years (median, range)

Blood eosinophils at diagnosis, n/uL (median, range)
BAL eosinophil percentage at diagnosis (median, range)
FVC at baseline, % predicted (median, range)

FEV, at baseline, % predicted (median, range)

5/5

38.5 (23-44)
2550 (1200-3900)

32 (3-65)?
86.5 (63-111)
75.5 (58-116)

FVC: Forced vital capacity, FEV,: Forced expiratory volume in 1 sec. a One missing data

| Before treatment

S

| After treatment

Figure 1. Radiological findings.

Representative example of baseline HRCT and PA chest radiography lesions compared to control
HRCT after one year of omalizumab treatment showing the disappearance of ground glass opaci-
ties and consolidations A) Before treatment B) After omalizumab treatment.

Assessment of omalizumab response

At the time of data collection for the study, nine
patients had completed the first year of treatment,
five patients had completed the second year, and four
patients had completed the third year. Baseline
values for ACT, FEV,%, FEF, 5 5%, and peripheral
eosinophil counts before the start of omalizumab
treatment, as well as at the sixteenth week, first year,
second year, and third year of omalizumab treatment
are provided in Table 3.

[E] 76 Tuberk Toraks 2024;72(1):71-81

During omalizumab treatment follow-up, despite the
reduction in systemic corticosteroid dosage, mean
ACT scores significantly increased at the sixteenth
week and during the first and second vyears.
Subsequently, FEV, % values improved in a statistically
significant manner during the first year of omalizumab
treatment. Moreover, there was no significant change
in eosinophil counts despite the decrease in systemic
corticosteroid dose (as demonstrated in Table 3 and
Figure 2B). Patients also exhibited radiological
regression. Data from a patient is provided as an
example.
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Table 3. Clinical and functional characteristics of cases recorded before and after the start of omalizumab

ACT score p FEV,%b p FVC% p FEF%, - C p

Before treatment (n= 10) 14 (9-16) 75.5 (58-116) 86.5 (63-111) 50.5 (63-111)

16" week (n=10) 23.5(19-25)  0.005 95.5(76-128) 0.012  96.5(86-125) 0.01 92 (47-152)  0.009
st year (n=9) 2 (12-25) 0.02 90 (59-119)  0.038 96 (72-116) 0.64 73 (34-136) 0.192
nd year (n=5) 25 (12-25) 0.04 85 (65-108)  0.13 98 (67-113) 0.2 65 (48-93)  0.080
rd year (n=4) 5(22-25) 0.068  84.5(76-85) 0.068 94.5 (91-101) 0.19  52.5(39-60) 0.465

Date is presented as median (min—-max) unless stated otherwise.

 FEFys 75

and difficult inspiration using effort.

@ ACT: Asthma control test. A total score of 25 is considered complete control, 24-20 partial control, and <19 not under control.

Forced expiratory volume in FEV, is the amount of air expelled from the lungs in liters in the 1% second of the forced expiratory maneuver
%maximal mid explratory flow rate MMFR p< 0.05 was considered statistically significant.
Forced vital capacity (FVC): It is the volume of gas that can be removed from the lungs with a forced, rapid and deep expiration following a deep

Eorinophil level
—pt1 P P13 —pts —ptS —PI6 — P} —pt8 — P19 PO
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15tvisit Basal 15t year 2nd year sam
the mean day OCS doseat the four tme point

a0
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KT storeof theptients

bl el ) ol et e ] ) )

Figure 2A. Follow-up graphics of patients.

A. Eosinophil levels, B. Average daily steroid use of cases, C. CEP recurrence, hospitalization, and frequency of asthma attacks (the
term “before treatment” reflects the treatment and follow-up values of patients who received steroid therapy before starting omali-
zumab treatment).

2B. Follow-up graphics of patients.

A. Pulmonary function tests FEV, percent values are given, B. Asthma control test (ACT) results of the patients; ACT is a questionnaire
that consists of five questions. Patients rate each question between one and five points. The total score of the five questions forms the
test result. If the total score is 25, asthma is considered under full control, 24-20 demonstrates partial control, and <19 means asthma

is not under control.

Following the administration of omalizumab
treatment, there was a significant decrease observed
in the rates of asthma exacerbations, recurrence of
the disease, and hospitalizations. While the mean
recurrence rate had been identified to be two per
year before omalizumab treatment, it was observed
to be 0.22 per year in the first year of omalizumab
treatment (n= 9, p= 0.007). Similarly, the
hospitalization rate decreased from 1.1 per year to
0.22 per year (n= 9, p= 0.01), and the frequency of
exacerbations decreased from 3.1 per year to 0.55
per year (n=9, p= 0.01) (as highlighted in Figure 2A).

Systemic corticosteroid use during omalizumab
treatment

The daily OCS dose of the patients decreased after
the initiation of omalizumab treatment. Treatment

with systemic steroids was completely discontinued
at the sixteenth week in two patients. The mean total
dose of corticosteroids in other patients decreased by
77 percent in the first year of treatment and by 82
percent in the second year of treatment (as shown in
Table 4).

DISCUSSION

In our study, we present valuable data on the efficacy
of omalizumab, a medication that has been utilized
extensively over time. However, we acknowledge
that the data may be limited specifically in cases of
chronic eosinophilic pneumonia (CEP). We believe
that omalizumab, as a steroid-sparing medication,
demonstrates effectiveness in the treatment of CEP.
During follow-up, it was observed that omalizumab
reduced the frequency of relapses, minimized
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Table 4. Systemic corticosteroid use and eosinophil levels before and after omalizumab treatment

Daily steroid Total steroid dose

dose (mg/day) p (mg/year) p Eosinophil level p
Before treatment (n= 10) 6 (2-16) 4459 (3328-6820) 650 (101-2000)
16" week (n=10) 3 (0-4) 0.007 - -
1%t year (n=9) 2 (0-4) 0.012 1230 (0-2320) 0.008 550 (300-1900) 0.59
ond year (n=5) 1(0-4) 0.068 770 (200-1920) 0.04 648 (300-1040) 0.22
3rd year (n=4) 1(0-4) 0.1 720 (0-3364) 0.068 709 (426-1060) 0.71
Before treatment; period before omalizumab treatment. Date is presented median (min-mx) unless stated otherwise. p< 0.05 was considered statis-
tically significant.

hospitalizations, decreased the number of asthma
exacerbations, and maintained stable eosinophil
levels despite the reduction or cessation of steroid
therapy.  Additionally, patients experienced
improvements in symptom control and pulmonary
function.

Carrington et al. were the first to describe CEP (22).
The absence of specific symptoms unique to the
disease often leads to diagnostic challenges (20).
Asthma accompanies the disease in more than 50
percent of cases (19-21). Eosinophilic lung diseases
should also be considered when systemic symptoms
such as unexplained fever, cough, weight loss, and
back pain accompany asthma symptoms, when the
number of exacerbations is high during asthma
treatment, and when the cause of exacerbation is
unclear (19-21). Defined diagnostic criteria must be
met for diagnosis of CEP. However, it is important to
note that there are variable diagnostic criteria defined
in the literature. There are definitions of peripheral
eosinophilia ranging from #500/mm?> eosinophils in
peripheral blood to >10% and BAL eosinophil
percentages ranging from 5% to 40% (19-21). Since
CEP is also a diagnosis of exclusion, there is no
standardization in the diagnosis and therefore in the
study data (23). We used the diagnostic criteria
described in detail in the Methods section. The
incidence of the mirror image description of
pulmonary edema in CEP patients is around 25%,
and the rate of peripheral consolidation is 50%.
Unilateral infiltration can be detected in up to 20%
of cases, and indeed, we had patients exhibiting
unilateral infiltration in our study cohort. BAL
eosinophilia was found to be quite high, reaching
levels such as 65%. Radiologically, peripheral
consolidation areas and ground glass attenuation
areas were observed in the patients, which were
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found to be consistent with chronic eosinophilic
pneumonia (CEP). As an example, CT images of one
of our patients before and after omalizumab treatment
are presented in Figure 1 (1,22). In the literature, it is
reported that bronchoalveolar lavage (BAL)
eosinophilia can surpass transbronchial biopsy (TBB)
as a diagnostic tool for CEP. TBB was not obtained in
our patients. In the literature, it is thought that BAL
eosinophilia may be more diagnostically significant
than TBB results for the diagnosis of CEP. In the study
by Matsuse et al., tissue eosinophilia was not
observed on TBB in 36% of 25 CEP patients with BAL
eosinophilia (1,20). Again, BAL eosinophilia values
above 5% can be considered significant among the
diagnostic criteria in the literature. However, there
are also patients without BAL eosinophilia in the
literature. As reported by Taniguchi et al. and others,
cases of CEP without BAL eosinophilia have been
documented in the literature (1,24). It is also possible
that these patients may have used steroids before BAL
due to asthma attack-like symptoms. Therefore, the
diagnosis of patients should not rely solely on clinical
symptoms, radiological findings, peripheral
eosinophilia, or bronchoalveolar lavage results. It is
essential to consider their medical history, asthma
status, all relevant parameters, and carefully exclude
other potential diagnoses before reaching a
conclusion. The patient with p ANCA positivity was
evaluated in detail in terms of EGPA both at the time
of diagnosis and during follow-up, consulted to the
rheumatology clinic, no evidence of vasculitis was
found and it was observed that the patient did not
meet the diagnostic criteria for EGPA (25,26).

Inhaled corticosteroids are not sufficient when a
patient experiences CEP symptoms. All of our patients
reported using ICS. CEP is traditionally treated with
systemic corticosteroid therapy. However, in most
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cases, especially in asthmatic patients, relapses can
be seen when systemic corticosteroid use is reduced
by more than 50% (14-16). In a study conducted in
133 CEP cases, two or more recurrences were found
in 28.6% (27) of the patients.

The glucocorticoid-sparing effect of omalizumab has
been reported in patients with severe allergic and
non-allergic asthma (28). These data are also valid for
patients with CEP on a case-by-case basis. When the
literature is examined, Kaya et al. first demonstrated
the efficacy of Omalizumab in CEP cases on a case
basis (13). Later, Eduardo et al. presented a positive
response of Omalizumab in a steroid-refractory CEP
case (3,13,29). Our study represents the largest series
in this regard among CEP patients. The presence of
concomitant asthma diagnoses may introduce
complexity when assessing the efficacy of
omalizumab. However, our primary focus was to
evaluate the reduction of relapses in CEP and the
potential for decreasing or discontinuing steroid
therapy. It is the number of simultaneous peripheral
eosinophilia. However, our primary focus was to
reduce relapses in CEP and to avoid concomitant
increase in peripheral eosinophilia while considering
the possibility of tapering or discontinuation of
steroid therapy. Symptom control, pulmonary
function follow-up and improvement in asthma
attacks were secondary outcomes.

Omalizumab functions by reducing the expression of
the Fc epsilon Rl alpha receptor on basophils. In
addition, regardless of IgE levels, tryptase reduces Th,
cytokines (IL-4 and IL-13) and chemokines (IL-8 and
RANTES). Similarly, it decreases cytokine expression
in dendritic cells (IL-5, IL-10, and IL-13) and interferes
with their ability to activate CD4. It also decreases
eosinophil counts, monocytes, FENO, and
endothelin-1 concentrations in sputum, expiratory
air, and lung tissue. In addition, stimulation of IgE
increases the deposition of collagen I, 11, and IV and
fibronectin along the Erk1/2 MAPK pathway, thereby
enhancing airway remodeling (30-32). Noga et al.
found that the eosinophil apoptosis marker Annexin
V was significantly higher after anti-IgE treatment
(33). They attributed the efficacy of omalizumab to
the increase in eosinophil apoptosis and the decrease
in GM-CSF (33).

There is also evidence indicating that blocking IgE
with omalizumab has an inhibitory effect on
eosinophils. Djukanovic et al. reported that
omalizumab significantly reduced the sputum and

bronchial submucosal eosinophil counts in patients
with allergic asthma (34). Furthermore, in a study
conducted by Massarani M et al., it was demonstrated
that treatment with omalizumab led to a significant
reduction in peripheral blood eosinophilia compared
to placebo (35).

With all these findings considered, it is evident that
omalizumab exerts effects beyond its role as an IgE
immunomodulator, and its impact on eosinophilic
inflammation is of significant importance. The fact
that the eosinophil level remained within certain
ranges and did not increase during the reduction and
discontinuation of steroid therapy in our patients
further confirms these effects. Positive responses to
treatment have been reported in conditions such as
EGPA, as in the CEP form of eosinophilic inflammation
(16,36). While we concur with this perspective, there
is indeed a requirement for comprehensive studies
involving a large number of cases to elucidate the
mechanism of action thoroughly. In other biological
agents, of course, CEP is also used on a case-by-case
basis. There are case series about the anti-IL5/IL5R
monoclonal agents mepolizumab and benralizumab
that are also effective in CEP (37-39). Results from ten
cases of CEP were presented in a recent multicenter
study involving mepolizumab. It has been reported
that steroid use was discontinued after three months
in nine patients and continued at 2.5 mg in one
patient. Case reports have been documented
regarding dupilumab-related side effects and
exacerbation of symptoms associated with CEP
during its use (40). Randomized controlled trials
evaluating the efficacy of biological therapies in
treating CEP are necessary. The long-standing use and
relatively lower cost of omalizumab compared to
other biological agents may contribute to its
preference in clinical practice.

In our study, a substantial proportion of patients
responded to treatment. Other case series were
analyzed to determine the drug dose of the patients.
As in EGPA, non-atopic asthma, and other cases,
anti-Igk-based biological therapy was adjusted
according to IgE level and weight. It is a real-life
study with a mean follow-up period of 22 months. It
differs from other studies in terms of long-term
follow-up. One of the limitations of the study is its
open-label nature. Although the placebo effect is
undeniable, objective improvement was observed in
patients’ symptoms, respiratory function, relapse
rates, and hospitalization rates. At the same time, the
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small sample size, the decrease in the number of
patients followed up in the second and third years,
and the absence of a control group are other
limitations, a circumstance possibly compounded by
the rarity of the disease.

CONCLUSION

Omalizumab may represent an effective treatment for
CEP and may be considered as a steroid-sparing
agent.
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