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Abstract

Introduction: Omalizumab was proven to be effective and safe in patients with moderate-to-severe allergic asthma.
However, there is no direct evidence of the benefits of add-on omalizumab in real-life practice in the Slovakian
population.

Aim: This subgroup analysis assessed the real-life effectiveness and safety of omalizumab in Slovakian patients
with severe allergic asthma enrolled in the eXpeRience registry.

Material and methods: Patients who commenced omalizumab 15 weeks prior to inclusion were assessed for
the physicians’ global evaluation of treatment effectiveness (GETE), exacerbation rate, asthma symptoms, lung func-
tion, oral corticosteroid (OCS) use, rescue medication, hospitalizations, and school/work absenteeism at 16 weeks
and 12 and 24 months.

Results: Of 204 patients, 159 (77.9%) completed 2-year follow-up. As per GETE, 69.5% of patients treated with
omalizumab achieved excellent/good response at 16 (+1) weeks. The proportion of patients with no severe clinically
significant asthma exacerbations increased from 17.3% at pre-treatment to 82.4% and 92.0% at months 12 and 24,
respectively. Maintenance OCS use was reduced to 17.0% and 15.3% of patients at 12 and 24 months, respectively,
compared with 34.7% at baseline (BL). From BL until month 24, asthma control test scores improved from 11.6 to
20.3; rescue medication use/week decreased from 5.5 to 1.6 days; mean total number of days of asthma-related
medical healthcare use decreased from 7.7 to 0.3 days and missed workdays decreased from 16.8 to 0.3 days. No
new safety signals were observed.

Conclusions: Add-on omalizumab was effective and well-tolerated in Slovakian patients, complementing the results
observed in the overall population of eXpeRience.

Key words: asthma exacerbations, global evaluation of treatment effectiveness, lung function, omalizumab, real-
world evidence, severe allergic asthma.

The prevalence of allergic asthma in adults increased

Introduction from 5.0% in 1996 to 7.3% in 2016 [3].

Asthma, affecting ~358 million people worldwide,
is a heterogeneous disease characterized by chronic in-
flammation and enhanced airway responsiveness (1, 2].
Allergic asthma is the most common phenotype that af-
fects a substantial proportion of patients with asthma.

The self-reported data from the European Health In-
terview Survey indicated that 1in 26 people live with asth-
ma in the Slovak Republic (Slovakia) [4]. According to the
National Register of Asthma in Slovakia, 34% of patients
have had asthma for > 10 years and 70% reported symp-
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toms throughout the year. Furthermore, 31% of patients
were reported to have moderate or severe persistent
asthma and 27% had seasonal asthma symptoms [5].
An increasing trend in the incidence of occupational
asthma due to allergens was also reported in Slovakia
during 1980-2016 [6]. Despite advances in treatment
options for asthma, a significant proportion of patients
remain inadequately controlled [2].

Immunoglobulin E (IgE) is considered to be a key me-
diator of allergic reactions, and it plays an important role
in the pathogenesis of allergic asthma. Upon exposure
to an allergen, an allergic inflammatory cascade triggers
the production of allergen-induced IgE by B-cells. These
allergen-specific Igk molecules bind to the high-affinity
receptor (FceRI) present on the surface of mast cells and
basophils and elicit an immune response [7, 8]. Omali-
zumab, an anti-Igk monoclonal antibody, inhibits the
binding of IgE to high-affinity receptors and prevents the
development of IgE-mediated allergic disease [9]. It was
approved by the European Medicines Agency (EMA) in
2005 as an add-on therapy to improve asthma control
in patients with severe persistent allergic asthma [10].

The therapeutic benefits of add-on omalizumab have
been demonstrated in previous placebo (PBO)-controlled
clinical trials [11, 12] and real-world studies [13-16].
However, there are concerns that asthma subjects en-
rolled in clinical trials do not reflect the real-life popula-
tions seen in clinical practice, due to stringent inclusion
and exclusion criteria [17]. Moreover, the findings from
PBO-controlled trials often cannot be translated to the
more heterogeneous patient populations encountered
in routine clinical practice. Therefore, additional evalua-
tions in real-world settings across different geographical
locations are required to understand the overall benefits
of omalizumab in patients with severe allergic asthma.

Aim

The eXpeRience registry was a post-marketing obser-
vational registry initiated in Europe, Canada, and Asia to
evaluate outcomes of omalizumab in patients with uncon-
trolled persistent allergic asthma in real-world settings [18].
Nearly a quarter of patients with uncontrolled per-
sistent allergic asthma were enrolled from Slovakia [18].
The aim of this subgroup analysis was to evaluate the
treatment effectiveness and safety of add-on omalizumab
therapy in Slovakian patients enrolled in the eXpeRience
registry.

Material and methods
Study design and patients

The eXpeRience registry was a 2-year, internation-
al, multicenter, open-label, single-arm, post-marketing
observational registry for the collection of data from
patients (N = 943) with uncontrolled persistent allergic
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(IgE-mediated) asthma receiving omalizumab in "real-
world" clinical practice in Europe, Canada, and Asia [18].
Patients commenced omalizumab within the 15 weeks
prior to inclusion in the registry. The enrolment period
was ~2.5 years with a follow-up of <2 years for each pa-
tient after initiation of omalizumab. Patients treated with
omalizumab in the preceding 18 months were excluded
from the study with the aim of evaluating only newly
indicated patients. Data were entered in the registry at
~16 weeks and at 8, 12, 18, and 24 months after initiation
of omalizumab. The detailed methodology has been de-
scribed elsewhere [18]. The current study was conducted
in accordance with the Declaration of Helsinki of 1975,
as revised in 2000. The study protocol was approved by
the Bratislavsky Samospravny Kraj ethics committee (ap-
proval number: 101167/2009-HF). Physicians obtained pa-
tients’ informed consent as per local regulations.

Assessments

Physician’s Global Evaluation of Treatment Effective-
ness (GETE) was used to assess response to omalizumab.
It shows an overall clinical evaluation of asthma control
at 16 weeks, based on all available information (patient
interviews, physical examination, and review of patient
notes and diary [if used]). Following the week-16 assess-
ment, GETE was not collected for the duration of the
registry. Patients with an "excellent" or "good" response
were considered responders.

The number of clinically significant asthma exacer-
bations and severe clinically significant asthma exacer-
bations was recorded at 12 and 24 months. A clinically
significant asthma exacerbation was defined as a wors-
ening of asthma as judged clinically significant by the
physician, which required treatment with rescue oral or
intravenous (IV) corticosteroids [19]. A severe clinically
significant asthma exacerbation was defined as a clini-
cally significant asthma exacerbation (i.e. worsening of
asthma requiring treatment with systemic corticoste-
roids) with a reduction in peak expiratory flow (PEF) to
< 60% of the patient’s predicted or personal best [19].

Asthma control was measured using the Asthma
Control Test (ACT). The ACT is a patient-reported 5-item
questionnaire, each with a 5-point scale (1-5). The over-
all score for each patient was the total of the responses
to each question, giving a scale score between 5 (poor-
ly controlled asthma) and 25 (well controlled asthma).
The minimal clinically important difference (MCID) im-
provement in ACT has been defined as > 3 points [20].

Other assessments included asthma-related medical
resource utilization (hospitalizations, emergency room
visits, unscheduled visits, or interventions) and number
of days missed from school/work, oral corticosteroid
(OCS) use in patients requiring oral steroids as asthma
maintenance therapy, daytime clinical symptoms, activ-
ity limitations or nocturnal symptoms or awakenings,
and use of rescue medication at 12 and 24 months. Lung
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function was measured by forced expiratory volume in
1s (FEV) % predicted and PEF at 12 and 24 months.

Safety assessments

Frequency of serious adverse events (SAEs) was
assessed throughout the treatment period. SAEs were
defined as events that were fatal or life threatening, re-
sulting in persistent or significant disability/incapacity,
or requiring inpatient hospitalization, or prolongation of
existing hospitalization. Information on SAEs, regardless
of suspected causality, was collected and reported within
24 h of the event’s occurrence. All SAEs were followed
until resolution.

Statistical analysis

Data from all patients were summarized with respect
to demographic and baseline (BL) characteristics and for
effectiveness and safety. Because this was a registry of
observational data, there was no formal statistical hy-
pothesis testing or sample size estimation. Descriptive
statistics were expressed as means with standard devia-
tions (SD) or as frequency with percentages. Patient sub-
sets included intent-to-treat (ITT), per-protocol (PP), and
safety populations. ITT consisted of all patients enrolled
in the registry, who received at least one dose of omali-
zumab and had at least one post-BL efficacy assessment.
The PP population was based on the ITT population and
excluded all patients with a major protocol deviation.
The safety population consisted of all patients enrolled
in the registry, who received at least one dose of omali-
zumab and had at least one post-BL safety assessment.

Results

Patients’ disposition, demographics, and clinical
characteristics

In total, 943 patients were enrolled in the eXpeRience
registry; 204 patients were from Slovakia. Of these, 159
(77.9%) completed the 2-year follow-up, corresponding to
22.9% of all patients who completed the eXpeRience reg-
istry (Figure 1). Overall, 202 (99.0%) patients were includ-

ed in the ITT population, 53 (26.0%) in the PP population,
and 203 (99.5%) in the safety population.

The mean age of patients from Slovakia was 49.4 years.
The majority of patients (> 80%) had uncontrolled asthma
with daytime and nocturnal symptoms, and reduced lung
function (FEV, < 80% predicted). Patients’ demographics
and BL clinical characteristics are presented in Table 1.

Physician’s Global Evaluation of Treatment
Effectiveness

At week 16 (+1 week), 69.5% of patients were consid-
ered responders (13.9% had an excellent response and
55.6% had a good response), and 30.5% patients were
non-responders (moderate response or poor response)
(Figure 2). No patient reported ‘worsening of asthma’ as
per physician’s GETE.

Exacerbations

The mean annualized rate of clinically significant exac-
erbations in the ITT population was considerably lower at
month 12 (mean + SD: 1.0 +1.69) and month 24 (0.6 £1.12)
compared with the pre-treatment period (5.2 £3.64).
Similarly, the annualized rate of severe clinically signifi-
cant exacerbations decreased at month 12 (0.2 +0.66) and
month 24 (0.1 +0.46) compared with the 12-month period
prior to the start of omalizumab treatment (2.6 £2.19).
At months 12 and 24, a higher proportion of omalizumab
treated patients reported no clinically significant or se-
vere clinically significant exacerbations compared with
the 12-month pre-treatment period (Figure 3).

Asthma symptoms and rescue medication use

The mean number of days that patients experienced
daytime symptoms, activity limitations, or nocturnal symp-
toms or awakenings, and use of rescue medication reduced
at month 12 and 24 compared with the BL (Supplementary
Figure S1).

Lung function

Omalizumab improved the mean change in FEV,
(% predicted) from BL (mean + SD) by 14.2 +18.91 and
12.2 £19.73 at months 12 and 24, respectively (Table 2).

Patients enrolled in registry from Slovakia,

N =204

Discontinued, n = 22 (10.8%)

Reasons of discontinuation:
« 2 years follow-up period completed: n =1 (0.5%)

Baseline
n =202 (99.0%; ITT)
n =203 (99.5%; Safety)

« Patient consent withdrawn: n = 5 (2.5%)
« Patient lost to follow-up: n =1 (0.5%)
 Other reasons: n =12 (5.9%)

e Death: n =3 (1.5%)

Figure 1. Patient disposition

Omalizumab treatment
v continuing at the end
of the registry?

No: 15 (7.4%)
Yes: 82 (40.2%)

Completed,
n =159 (77.9%)
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Table 1. Baseline demographics and clinical characteristics (safety population)

Characteristic

Safety set Characteristic Safety set
(N =203) (N = 203)
Age groups [years], n (%): Number of asthma-related hospitalizations 0.8 £1.20

18-64 186 (91.6) within the last 12 months*

> 65 17 (8 4) Patient’s predicted FEV1 [l] 2.9+0.74
Age [years] 494 +12.3 Patient’s FEV, % predicted 53.4 +13.25
Gender, n (%): PEF [I/min] 222.9 £92.76

Men 73 (360) ACT overall score 11.6 +3.27

Women 130 (64.0) ACQ overall score 3.5 +0.59
Caucasian, n (%) 201 (99.0) mini-AQLQ overall score 3.7 +0.75
Lung function (PEF or FEV.), n (%): Daytime symptoms, n (%) 201 (99.0)

< 80% predicted or personal best 196 (96.6) Limitations of activities, n (%) 195 (96.1)
Exacerbations, n (%): Nocturnal symptoms/awakening, n (%) 195 (96.1)

None 12 (5.9) Need for reliever/rescue treatment, n (%) 201 (99.0)

One or more/year (but not in the past week) 155 (76.4) OCs (maintenance monotherapy), n (%):

One during the past week 34 (16.7) Yes 70 (34.5)
Patient’s current level of asthma control No 133 (65.5)
(investigator assessment), n (%): Total daily dose (in prednisolone equivalent) [mg] ~ 16.9 +10.81

Partly controlled 35(17.2) ICS maintenance mono- and combination 1720.1

Uncontrolled 168 (82.8) therapy; combined total daily dose +773.14

(in BDP equivalent) [ug]
Patient’s current level of asthma control : )
(based on GINA report 2006 [19]), n (%): ICS (maintenance monotherapy), n (%):

Partly controlled 5(2.5) ves 46 (22.7)

Uncontrolled 197 (97.0) No 157 (77.3)
Total number of clinically significant asthma 5.2 +3.65 — (malntenancoe fixed-dose combination therapy
exacerbations within the last 12 months* [with LABA]), n (%):

Number of severe clinically significant asthma 2.6 £2.19 Yes 172 (84.7)
exacerbations within the last 12 months* No 31(15.3)

Values are presented as mean +SD, unless specified otherwise. *Prior to start of omalizumab treatment. ACQ — Asthma Control Questionnaire, ACT — Asthma
Control Test, AQLQ — Asthma Quality of Life Questionnaire, BDP — beclomethasone dipropionate, FEV, - forced expiratory volume in 1's, GINA - Global Initiative for
Asthma, ICS — inhaled corticosteroid, LABA - long-acting B, agonist, OCS - oral corticosteroid, PEF — peak expiratory flow.

Patients (%)

Good Moderate

Excellent

Poor

100 92.0
82.4
80 ]
70.6
& 60 56.6
wv
e
2
2 40+
o
204 17.3
1.0
O,
Pretreatment 12 months 24 months
n=199 n=177 n=163

Figure 2. Physician’s Global Evaluation of Treatment Effective-
ness (GETE) at week 16 (+1 week). Patients with an ‘excellent’
or ‘good’ response were considered responders; those with
a ‘moderate’ or ‘poor’ response, and those with worsening of
asthma, were considered non-responders (n = 151)

m No clinically significant exacerbations
o No severe clinically significant exacerbations

Figure 3. Proportion of patients without an exacerbation at
different time-points. Pre-treatment is for 12 months prior
to start of omalizumab treatment; n represents the number
of patients included in the analysis at each time point
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Table 2. Change from baseline in lung function and asthma
control after omalizumab treatment at 12 and 24 months
(ITT population)

Parameter Baseline 12 months 24 months
Lung function:
FEV, [1] 1.7 £0.52 2.1+0.72 2.0 £0.79
n=197 n =152 n=122
Change in FEV, - 0.4 £0.58 0.4 £0.63
[ n =149 n=121
FEV, % 53.6 £13.00  66.9 +21.31 64.8 +22.71
predicted n=197 n =152 n=122
Change in FEV,, - 14.2 +18.91 12.2 +19.73
% predicted n =149 n=121
PEF [I/min] 2239 £92.04 287.1+£130.96 295.2 +131.77
n =182 n=142 n =107
Change in PEF - 61.5 +117.63  66.1 £126.67
[/min] n=132 n =101
Asthma control measured by ACT:
Overall score 11.6 +3.28 18.9 +3.96 20.3 +3.81
n =140 n =108 n=_84
Change in the - 7.0 £4.55 8.3 +4.54
overall score n =101 n =280

Data are presented as mean + SD. ACT — Asthma Control Test, FEV, — forced
expiratory volume in 1s, ITT — intent-to-treat, PEF — peak expiratory flow.

In the overall population, an increase of 9.8% and 8.7%
in FEV, (% predicted) was observed from BL at month
12 and month 24, respectively. PEF increased from BL
(mean + SD) by 61.5 +117.63 |/min at month 12 and by
66.1 +126.67 |/min at month 24 after omalizumab treat-
ment. In the overall population, PEF increased from BL by
40.4 +116.2 |/min at month 12 and by 34.0 +132.2 |/min
at month 24 [18].

Asthma control

The overall score (mean +SD) of ACT increased from
11.6 +3.28 at BL to 18.9 £3.96 and 20.3 +3.81 at months
12 and 24, respectively. The MCID improvement in ACT
(anincrease of > 3 points vs. BL) was observed at months
12 and 24 (change in score 7.0 £4.55 and 8.3 +4.54, respec-
tively) (Table 2).

Healthcare utilization and missed work/
school days

Healthcare resource utilization and absenteeism from
work/school reduced at months 12 and 24 with omali-
zumab compared with BL. The asthma-related medical
healthcare uses (mean + SD) were 0.3 +0.83 at month
12 and 0.3 +0.82 at month 24, lower than at BL (7.7 +5.96)
(Supplementary Table S1).

Oral corticosteroid use

At BL, the maintenance therapy consisted of OCS
monotherapy (28.4%), ICS monotherapy (26.5%), LABA
monotherapy (16.4%), ICS/LABA fixed-dose combination

138

therapy (82.1%), short-acting B,-agonist (SABA) mono-
therapy (5.1%), LAMA monotherapy (20.3%), SABA/LAMA
fixed-dose combination therapy (3.4%), LT4 inhibitors
(61.4%) and other monotherapies (26.5%) [18].

The proportion of patients on OCS as maintenance
therapy reduced to 17.0% at month 12 and 15.3% at month
24 compared with BL (34.7%) (Supplementary Table S2).
In the overall population, 28.6% patients were on main-
tenance OCS therapy at BL, which reduced to 16.1% and
14.2% at 12 and 24 months, respectively [18]. Reduction
in OCS dose or discontinuation of OCS use was observed
in 63.9% and 70.4% of patients at months 12 and 24, re-
spectively.

Safety

In total, 8 (3.9%) patients reported 16 SAEs, 13 (81.3%)
of which were not suspected to be related to omalizu-
mab treatment (Table 3). Omalizumab was permanently
discontinued in 11 (68.8%) patients, dosage was tempo-
rarily interrupted in 3 (18.8%) patients, while no change
in dosage occurred in 2 (12.5%) patients. SAEs of spe-
cial interest (anaphylaxis and thrombocytopaenia) were
reported in 2 (1.0%) patients. There were 3 deaths, one
each due to cholestatic jaundice, sepsis, and asthma. No
death was related to the study drug as per the investiga-
tor’s judgment.

Discussion

The current subgroup analysis from the eXpeRience
registry, comprising patients from Slovakia, showed that
omalizumab was associated with marked improvements
in GETE, lung function, and asthma control, while also re-
ducing exacerbations, use of OCS and rescue medication,
and healthcare utilization at the assessed time points.
This is the first real-world study reporting the effective-
ness of omalizumab in patients from Slovakia. Interest-
ingly, of all the countries included in the eXpeRience reg-
istry, Slovakia had the maximum number of centres (184)
and the highest number of patients (n = 204, 22.9%).

The response to omalizumab treatment as assessed
using the physician’s GETE indicated that the majority of
patients (~70%) achieved an excellent or good response
at week 16, consistent with the results seen in the overall
population of the eXpeRience registry [18]. These results
were further supported by QUALITX study, in which near-
ly 74.6% of patients reported excellent/good efficacy to
omalizumab at week 20 [21]. In contrast, other studies
have reported a higher ratio of omalizumab responders
(~90-96% [PROXIMA] [15]; 78.8% [XCLUSIVE] [22]; and
89.2% [23]). Our results were not surprising because
most patients in the Slovakian subpopulation had uncon-
trolled asthma (82.8% per investigator assessment and
97.0% per GINA report 2006) and worst asthma control
(5.2 exacerbations/year) at study initiation, which could
have led to a lower GETE score.
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Table 3. Serious adverse events (SAEs) in patients receiving
omalizumab therapy (safety population)

SAEs N =203
Patients with any SAEs, n (%) 8 (3.9
Total number of reported SAEs 16
Relationship to omalizumab, n (%) of events:
Suspected 3 (18.8)
Not suspected 13 (81.3)

SAEs by primary system organ class

and preferred term, n (%)

Gastrointestinal disorders, n (%): 2 (1.0)
Gastric ulcer perforation 1(0.5)
Tongue oedema 1(0.5)

General disorders and administrative site 1(0.5)

conditions, n (%):

Oedema 1(0.5)

Hepatobiliary disorders, n (%): 1(0.5)
Cholelithiasis 1(0.5)
Hepatorenal failure 1(0.5)
Cholestatic jaundice 1(0.5)

Infections and infestations, n (%): 3 (1.5)
Bronchopneumonia 1(0.5)
Gallbladder empyema 1(0.5)
Sepsis 1(0.5)

Neoplasms (benign, malignant, and unspecified), 1(0.5)

n (%):

Lipoma 1(0.5)

Nervous system disorders, n (%): 1(0.5)
Headache 1(0.5)

Psychiatric disorders, n (%): 1(0.5)
Depression 1(0.5)

Respiratory, thoracic, and mediastinal disorders, 1(0.5)

n (%):

Asthma 1(0.5)
Laryngeal oedema 1(0.5)

Skin and subcutaneous tissue disorders, n (%): 1(0.5)

Pruritus 1(0.5)

Omalizumab-related suspected SAEs by primary system organ
class and preferred term, n (%):

General disorders and administration site conditions, n (%):

Oedema 1(0.5)
Nervous system disorders, n (%):
Headache 2 (1.0)

Values are presented as n (%). Subject with multiple occurrences of a SAE was
counted only once in the SAE category.
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Uncontrolled persistent allergic asthma is often as-
sociated with frequent exacerbations that pose a sig-
nificant burden to patients [24]. In the present study,
omalizumab treatment showed a decrease in the mean
annualized rate of clinically significant asthma exacerba-
tions from 5.2 to 0.6 during a 24-month period. Moreover,
the proportion of patients with no clinically significant
exacerbations increased to 70.6% following 24 months
of omalizumab treatment. These findings are largely con-
sistent with those reported by Braunstahl et al. for the
overall population of the eXpeRience registry [18], which
was further complemented by multiple studies [13, 15,
22,25, 26]. The proportion of patients with no or reduced
asthma exacerbations ranged from 53.0 to 62.4% in pre-
vious studies conducted for 6 months to 24 months in
different clinical settings [27-29].

Patients with uncontrolled allergic asthma show a de-
cline in lung function, and many clinical trials and re-
al-life studies have demonstrated improvements follow-
ing treatment with omalizumab [11, 12, 15]. In our study,
an improvement in FEV, (% predicted) and mean PEF was
observed at month 12; this remained consistent at month
24, indicating the long-term benefit of using omalizum-
ab. It is worth noting that Slovakian patients had worse
lung function at BL compared with other European pop-
ulations; hence, a marked improvement in FEV, was ob-
served with omalizumab at 12 and 24 months. The APEX
study demonstrated improvement in FEV, (% predicted)
(69.9 at BL to 78.6 at month 12), PEF (I/min) (299.2 at
BL to 326.8 at month 12) after omalizumab treatment
[13]. Compared with APEX, the current study observed
greater improvements in FEV, and PEF, which could have
been due to high disease severity at BL. In a Czech Re-
public subpopulation study of the eXpeRience registry,
at month 12, treatment with omalizumab resulted in im-
provement in FEV,, which was demonstrated by a mean
change of 273 mL from BL Likewise, PEF (I/min) was also
improved, with a mean change of 11.01 from BL to 32.82
at month 12 [30].

In the current study, omalizumab improved asthma
control, and the number of patients achieving asthma
control stabilized after 16 weeks of treatment. A high-
er percentage of patients had controlled or partly con-
trolled asthma in the overall population in the week pri-
or to months 12 (85.0%) and 24 (87.1%) than was noted
at BL (24.2%) [18]. In a retrospective study by Molimard
et al., asthma control was lost in 34 (55.7%) patients with
persistent allergic asthma after 13 months following dis-
continuation of omalizumab [31]. In the EXCELS study,
the percentage of omalizumab-treated patients with
well-controlled asthma (ACT score > 20) increased from
45% at BL to 61% at month 60. For patients who started
omalizumab, the percentage with adequately controlled
asthma increased to 51% at month 6 and to 60% at
month 60 from 25% at BL [32]. This was further support-
ed by a recent meta-analysis of observational studies,
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which has clearly demonstrated a significant improve-
ment in ACT (mean difference [95% Cl]: 4.44 [3.55-5.34])
following 16 weeks of omalizumab treatment [33].

A higher proportion of Slovakian patients were on
maintenance OCS at BL (34.7%), indicating an uncon-
trolled nature of asthma in more than one-third of the
population. Omalizumab was associated with a reduction
in OCS use of 17.0% at month 12 and 15.3% at month 24,
which is a potential reason for improved asthma control.
In the overall population, the incidence of OCS main-
tenance use was lower at 24 months when compared
with 12 months and BL (14.2% vs. 16.1% and 28.6%).
The results are in line with previous real-world studies
conducted in France [31, 34], Belgium [26], and the UK [13].
In the APEX study, the mean daily OCS dose decreased
by 5.5 mg (25.6%; p < 0.001) in patients with severe per-
sistent allergic asthma and 66 (48.5%) patients stopped
OCS completely within 1 year of omalizumab initiation
[13]. In a meta-analysis, the reduction in OCS use was
estimated to be 32% (RR [95% Cl]: 0.68 [0.57 +0.82];
p < 0.01) with 16-week omalizumab treatment in patients
with severe allergic asthma, compared with BL [33].

No new safety signals were observed in this study.
Of the 64 (6.9%) patients with SAEs reported overall [18],
8 (3.9%) patients represented the Slovakian population.
The majority of SAEs were not suspected to be related to
omalizumab treatment (similarly to the overall study [18]
and Czech Republic population [30]).

The international population with severe asthma
tends to be more prevalent in Europe, with the Slova-
kian subpopulation from the eXpeRience registry being
the worst (5.2 exacerbations per year before treatment),
followed by the UK (5 exacerbations per year) and Italy
(3.7 exacerbations per year) [35], when compared with
American and Asian subpopulations. These results were
in line with observations from the global eXpeRience reg-
istry and other global studies on omalizumab [16, 18, 36].
A potential limitation of this study is its inherent obser-
vational nature, which could have added an element of
bias to the overall findings. Additionally, this study was
not adequately powered for pairwise comparisons, and
the results were based on descriptive analysis.

Conclusions

The results from this subgroup analysis of the eXpeRi-
ence registry for the Slovakian population complement the
overall population and further support findings from ran-
domized controlled trials [11, 12] that omalizumab is effective
in achieving asthma control when added to current therapy
in patients with uncontrolled persistent allergic asthma in
real-life settings. Moreover, this study shows a tendency for
favourable effects of omalizumab in patients with severe
asthma; however, the study population was small.

140

Acknowledgments

The authors thank Lakshmi Narendra Bodduluru,
PhD, Roopashree Subbaiaih, PhD, Jisha John, PhD, Chiran-
jit Ghosh, PhD, Ali Nasir Siddiqui, PhD, and Asma S, PhD
(Novartis Healthcare Private Limited, India) for providing
medical writing/editorial support, which was funded by
Novartis, in accordance with Good Publication Practice
(GPP3) guidelines (http://www.ismpp.org/gpp3).

Conflict of interest

This study was funded by Novartis Pharma AG, Basel,
Switzerland. S.S. and LD.T. are employees of Novartis Slo-
vakia s.r.o. Bratislava, Slovakia. M.J. reports other support
including honoraria, consultancy and speaker fees from
Novartis, ALK, Stallergenes-Greer, MSD, Sanofi-Genzyme,
Sanofi-Pasteur, Angelini, GSK, Novartis, Nutricia, Nestle,
Mundipharma, Berlin-Chemie, CSL Behring, and Takeda,
outside the submitted work.

References

—

. GBD 2015 Chronic Respiratory Disease Collaborators. Global,
regional, and national deaths, prevalence, disability-adjusted
life years, and years lived with disability for chronic obstruc-
tive pulmonary disease and asthma, 1990-2015: a systema-
tic analysis for the Global Burden of Disease Study 2015.
Lancet Respir Med 2017; 5: 691-706.

2. Global Initiative for asthma. Global Strategy for Asthma
Management and Prevention, 2021. Available from: www.
ginaasthma.org.

3. Backman H, Raisanen P, Hedman L, et al. Increased prev-
alence of allergic asthma from 1996 to 2006 and further
to 2016 — results from three population surveys. Clin Exp
Allergy 2017; 47: 1426-35.

4. State of the health in the EU: Country profile 2017 — The Slo-
vak Republic.

5. Kristufek P, Letkovicova H, Pruzinec P, Incidence of bronchial
asthma in Slovakia — analysis of the first year of data collec-
tion. Lekarsky Obzor 2000; 49: 87-90.

6. Perecinsky S, Murinova L, Kalanin P, et al. Changes in oc-
cupational asthma during four decades in Slovakia, Central
Europe. Ann Agric Environ Med 2018; 25: 437-42.

7. Owen CE. Immunoglobulin E: role in asthma and allergic
disease: lessons from the clinic. Pharmacol Ther 2007; 113:
121-33.

8. Gould HJ, Sutton BJ, Beavil A, et al. The biology of IGE and
the basis of allergic disease. Annu Rev Immunol 2003; 21:
579-628.

.Abraham |, Alhossan A, Lee CS, et al. 'Real-life" effectiveness
studies of omalizumab in adult patients with severe allergic
asthma: systematic review. Allergy 2016; 71: 593-610.

10. Xolair. Summary of Product Characteristics. 2020. Available
from: https://www.ema.europa.eu/en/documents/product-
information/xolair-epar-product-information_en.pdf.

11. Humbert M, Beasley R, Ayres J, et al. Benefits of omalizumab

as add-on therapy in patients with severe persistent asthma

who are inadequately controlled despite best available
therapy (GINA 2002 step 4 treatment): INNOVATE. Allergy

2005; 60: 309-16.

O

Advances in Dermatology and Allergology 1, February/2023



The “real-world” effectiveness and safety of omalizumab in patients with uncontrolled persistent allergic asthma in Slovakia

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Hanania NA, Alpan O, Hamilos DL, et al. Omalizumab in se-
vere allergic asthma inadequately controlled with standard
therapy: a randomized trial. Ann Intern Med 2011; 154: 573-
82.

Barnes N, Menzies-Gow A, Mansur AH, et al. Effectiveness
of omalizumab in severe allergic asthma: a retrospective UK
real-world study. J Asthma 2013; 50: 529-36.

Bhutani M, Yang WH, Hebert J, et al. The real world effect
of omalizumab add on therapy for patients with moderate
to severe allergic asthma: the ASTERIX observational study.
PL0oS One 2017; 12: e0183869.

Canonica GW, Rottoli P, Bucca C, et al. Improvement of pa-
tient-reported outcomes in severe allergic asthma by omali-
zumab treatment: the real life observational PROXIMA study.
World Allergy Organ J 2018; 11: 33.

Humbert M, Taille C, Mala L, et al. Omalizumab effectiveness
in patients with severe allergic asthma according to blood
eosinophil count: the STELLAIR study. Eur Respir ] 2018; 51:
1702523.

Wong GW, Miravitlles M, Chisholm A, Krishnan JA. Respi-
ratory guidelines — which real world? Ann Am Thorac Soc
2014; 11 Suppl 2: 585-91.

Braunstahl GJ, Chen CW, Maykut R, et al. The eXpeRience
registry: the “real-world” effectiveness of omalizumab in al-
lergic asthma. Respir Med 2013; 107: 1141-51.

Global Initiative for Asthma. Global Strategy for Asthma
Management and Prevention, 2006.

Schatz M, Kosinski M, Yarlas AS, et al. The minimally im-
portant difference of the Asthma Control Test. J Allergy Clin
Immunol 2009; 124: 719-23.el.

Rubin AS, Souza-Machado A, Andradre-Lima M, et al. Effect
of omalizumab as add-on therapy on asthma-related quality
of life in severe allergic asthma: a Brazilian study (QUALITX).
J Asthma 2012; 49: 288-93.

Schumann C, Kropf C, Wibmer T, et al. Omalizumab in pa-
tients with severe asthma: the XCLUSIVE study. Clin Respir J
2012; 6: 215-27.

Al-Ahmad M, Arifthodzic N, Nurkic J, et al. “Real-life” efficacy
and safety aspects of 4-year omalizumab treatment for
asthma. Med Princ Pract 2018; 27: 260-6.

Castillo JR, Peters SP, Busse WW. Asthma exacerbations:
pathogenesis, prevention, and treatment. J Allergy Clin Im-
munol Pract 2017; 5: 918-27.

Niven RM, Saralaya D, Chaudhuri R, et al. Impact of omali-
zumab on treatment of severe allergic asthma in UK clinical
practice: a UK multicentre observational study (the APEX Il
study). BMJ Open 2016; 6: e011857.

Brusselle G, Michils A, Louis R, et al. “Real-life” effectiveness
of omalizumab in patients with severe persistent allergic
asthma: the PERSIST study. Respir Med 2009; 103: 1633-42.
Casale TB, Luskin AT, Busse W, et al. Omalizumab effective-
ness by biomarker status in patients with asthma: evidence
from PROSPERO, a prospective real-world study. J Allergy Clin
Immunol Pract 2019; 7: 156-164.e151.

Pereira Barbosa M, Bugalho de Almeida A, Pereira C, et al.
Real-life efficacy and safety of omalizumab in Portuguese
patients with persistent uncontrolled asthma. Rev Port
Pneumol (2006) 2015; 21: 151-6.

Lee JH, Lee HY, Jung CG, et al. Therapeutic effect of omali-
zumab in severe asthma: a real-world study in Korea. Allergy
Asthma Immunol Res 2018; 10: 121-30.

Kirchnerova OR, Valena T, Novosad J, Terl M. Real-world
effectiveness and safety of omalizumab in patients with un-

Advances in Dermatology and Allergology 1, February/2023

3L

32.

33.

34.

35.

36.

controlled severe allergic asthma from the Czech Republic.
Postepy Dermatol Alergol 2019; 36: 34-43.

Molimard M, Mala L, Bourdeix |, Le Gros V. Observational
study in severe asthmatic patients after discontinuation of
omalizumab for good asthma control. Respir Med 2014; 108:
571-76.

Zazzali JL, Raimundo KP, Trzaskoma B, et al. Changes in
asthma control, work productivity, and impairment with
omalizumab: 5-year EXCELS study results. Allergy Asthma
Proc 2015; 36: 283-92.

Bousquet J, Humbert M, Gibson PG, et al. Real-world effec-
tiveness of omalizumab in severe allergic asthma: a meta-
analysis of observational studies. J Allergy Clin Immunol
Pract 2021; $2213-2198: 00067-2.

Molimard MCP, Pison C, Tétu L, Le Gros V. Long term fol-
low up of patients under omalizumab initiated during the
pre-approval period in France. Eur Respir J 2010; 36 Suppl
54 Abstract P4562.

Wang E, Wechsler ME, Tran TN, et al. Characterization of se-
vere asthma worldwide: data from the international severe
asthma registry. Chest 2020; 157: 790-804.

Buhl R, Marco AG, Cohen D, Canonica GW. Eligibility for
treatment with omalizumab in Italy and Germany. Respir
Med 2014; 108: 50-6.

141



