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Abstract

Background: Asthma is a highly prevalent chronic inflammatory airways disease, with a
considerable impact on quality of life (QoL). To express the effects of asthma on patients’
subjective experience, patient-reported outcomes (PROs) represent an important instrument.
The asthma QoL questionnaire (AQLQ]J is one of the main PROs among these.

Materials and methods: To identify long-term asthma-related QoL outcomes associated with
omalizumab therapy in patients with moderate-to-severe asthma, we developed a systematic
review according to the PRISMA guidelines. Published real-world effectiveness studies of
adults or adolescents (12 years or older) with moderate-to-severe allergic asthma treated
with omalizumab for at least 48 weeks were reviewed. Sources used were Medline (PubMed),
the Cochrane Library and Google Scholar up to February 2018. In addition, a cross-referencing
search was conducted to complete the revision.

Results: A total of 255 potential papers were identified in the first search through the
database. After full-text viewing, eight articles were finally included in the review. We
summarized the results according to the study design, patient baseline characteristics and
effectiveness outcomes assessed by AQLQ score results: variation from baseline to the end
of study. Results confirmed the long-term benefits of omalizumab as an add-on therapy

in patients with uncontrolled moderate-to-severe allergic asthma. Since there is a lot of
evidence on omalizumab effectiveness, we aimed to focus on how a therapy can change
patient’s QoL in a long time period. Data showed long-term effects of omalizumab treatment
on subjective ([PROs) and objective (lung function, corticosteroid use, hospitalizations, asthma
exacerbation) effectiveness measures.

Conclusion: Studies included in our review were observational trials that, due to their design,
present a potential risk of selection bias in the patients included. Beyond this limit, the
evaluation of QoL using the AQLQ showed a clear increase over time, following both 48 weeks
and 9 years of observation, where QoL improvements still were significant over baseline values.
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Introduction

Asthma is a highly prevalent chronic inflammatory
airways disease, with a considerable impact on
quality of life (QoL) and a substantive burden in
terms of morbidity, mortality and economic costs.

Worldwide, more than 350 million people suffer
from asthma.! Asthma is characterized by variable
symptoms of wheeze, shortness of breath, chest
tightness or cough, and by variable expiratory air-
flow limitation. Both symptoms and airflow
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limitation characteristics vary over time and in
intensity.2 Allergic mechanisms have been impli-
cated for asthma in 50-80% of patients and these
percentages are also applicable to patients with
severe asthma.37 The prevalence of severe asthma
is estimated at about 5-10% but accounts for 50%
of the global costs of the disease, being a clinical as
well as social problem.8!! There is no cure for
asthma, therefore the goal of the treatment is the
achievement and the maintenance of the disease
control and to minimize future risk following a step-
wise approach.2 Despite guidelines for the evalua-
tion, classification and management of asthma,
most patients, and particularly those with severe
asthma, experience suboptimal asthma control in
many countries.!>15 The failure of pharmacother-
apy to completely control asthma symptoms impairs
QoL and functioning.!® In addition, inadequately
controlled asthma is associated with hospitaliza-
tions, emergency department visits, and productiv-
ity loss.!”!1®8 As such, asthma has a significant
influence on daily QoL, not only in terms of symp-
toms and risk of serious exacerbations, but also in
limitation of activities, sleep impairment, and emo-
tional functioning.!® The magnitude of such impair-
ment hardly is identified by conventional clinical
indices. Therefore, over time clinicians and
researchers have adopted a more comprehensive
view of the effects of asthma and its treatment on
QoL as seen by the increasing use of QoL measure-
ment instruments in asthma clinical studies. In
order to express effects of asthma and its treatment
on patient’s subjective experience, patient-reported
outcomes (PROs) are important tools. Among
these, one of the main is the asthma quality of life
questionnaire (AQLQ), a disease-specific question-
naire designed to evaluate asthma-related QoL and
control outcomes in clinical trials, which has good
reliability and responsiveness with excellent cross-
sectional and longitudinal validity.20

In these terms, omalizumab demonstrated good
results in long-term clinical and observational stud-
ies conducted up to about 10 years. Omalizumab is
a recombinant humanized monoclonal antibody
that selectively binds to free human immunoglobu-
lin (Ig)E, preventing it from binding to inflamma-
tory cells, thereby inhibiting allergen-induced
activation and subsequent asthma symptoms. It
was approved by the European Medicines Agency
in 2005 and its inclusion in asthma management
guidelines has provided recommendation for its use
in patients with severe allergic asthma with refrac-
tory response to high doses of inhaled steroids and

long acting B2-agonists (LABAs) and those suffer-
ing from systemic steroid dependence.?! The effec-
tiveness and safety profile of omalizumab for the
treatment of severe allergic asthma has been dem-
onstrated in several randomized trials®»23 and con-
firmed in real-world studies. Although several
clinical studies have demonstrated benefits on
asthma control, exacerbations, hospitalizations,
corticosteroid use and QoL, there are few data
about long-term omalizumab therapy, particularly
about the effects on QoL. Given its high value, it is
important to confirm omalizumab positive out-
comes over time to optimize its position and use.
Practitioners and decision-makers are encouraged
to make use of the latest research and information
about best practice, and to ensure that decisions are
demonstrably rooted in this knowledge. Systematic
reviews aim to identify, evaluate and summarize the
findings of all relevant individual studies, thereby
making the available evidence more accessible to
decision-makers.?*

To identify, evaluate and summarize long-term
asthma-related QoL outcomes associated with
omalizumab therapy in patients with moderate-to
severe asthma, we developed a systematic review
of data from published real-life effectiveness stud-
ies. The AQLQ was adopted as an asthma-related
QoL measure.

Methods

The review was conducted following the general
principles published in the Centre for Reviews and
Dissemination (CRD)’s guidance for conducting
systematic reviews and the PRISMA (Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses) statement (supplementary mate-
rial 1), inclusion and evaluation of studies in this
review was based on PICOS (Population,
Intervention, Comparators, Outcome and Study)
design issues.2%25

Eligibility

This systematic review included published real-
world effectiveness studies of adults or adolescents
(=12 years) with moderate-to-severe allergic asthma
treated with omalizumab meeting the following
PRISMA-defined PICOS criteria: (1) Participants:
Male/female adults or adolescents (12 years or
older) diagnosed with moderate-to-severe allergic
asthma; (2) Intervention: omalizumab treatment for
moderate-severe allergic asthma for at least 48
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weeks; (3) Comparators: pre-omalizumab standard
treatment (permissible but not required); (4)
Outcomes: the primary outcome was QoL impact
measured with AQLQ; other outcomes included at
least one measure of asthma control or change in
pulmonary function (when available, healthcare
resource use and exacerbations were considered);
and (5) Studies: observational method studies
including registry, retrospective and prospective
observational studies.

Search strategy, screening, and data extraction
An electronic literature search on all available
articles meeting the inclusion criteria was carried
out using Medhine (PubMed) (supplementary
material 2), the Cochrane Library and Google
Scholar up to February 2018. In addition, cross-
referencing from the articles found was used to
complete the search.

The keywords used to search titles and abstracts
were ‘omalizumab’, ‘asthma’, ‘allergic asthma’,
‘long-term outcomes’, ‘quality of life’, and ‘asthma
quality of life questionnaire’ or ‘AQLQ’, com-
bined using the AND, OR Boolean operators. In
order to assess long-term real-life effectiveness,
only observational studies were included with the
aim to confirm and extend findings of randomized
clinical trials. According to the inclusion criteria,
we only included studies with a duration =48
week, examining the omalizumab effects on QoL
measured by AQLQ. In included studies, omali-
zumab end-of-study outcomes were compared
with baseline clinical data (pre-omalizumab treat-
ment). Case reports and purely descriptive studies
were excluded. Only original studies with human
patients were considered, and only full texts were
included among those that were potentially rele-
vant. Abstract-only publications were not included
due to lack of sufficiently detailed data. The refer-
ence lists of sources were reviewed for studies not
previously identified. No language limits were
imposed. Methodological quality and internal
validity of observational studies were evaluated
using quality assessment tool for before—after
(pre—post) studies.2® Heterogeneity was not ana-
lyzed and no quantitative pooling of data from
these studies was undertaken. From all articles
that met the review criteria, basic information was
extracted by independent researchers and reported
in summary tables created with Microsoft Excel®.
From each publication the following data were
extracted: authors, study design, trial participants

general information (inclusion and exclusion cri-
teria, method and place of recruitment, baseline
characteristics). Then, we extracted outcome
measures, focusing on changes in disease control
and QoL over time, and we assessed the impor-
tance of the variations and reported the results in
summary tables. During the data search and
extraction phase we did not contact trial authors
to obtain additional information.

Because of methodological and clinical hetero-
geneity between studies, a narrative synthesis
was applied. The number of studies screened,
assessed for eligibility, and included in the
review, has is reported with a flow diagram in the
results (Figure 1).

The following study-level data were extracted:
authors, year of publication, country, evaluable
sample size, sample baseline characteristics
(demographics, relevant clinical data), prior
asthma treatments, omalizumab treatment pat-
terns, and outcomes. In all studies that reported
safety data, we only focused on exacerbations.
Among studies, there was variation in the timing
of response measurements, pre-omalizumab
start period and observation period. For each
study, we considered the point of assessment
prior to and post the start of omalizumab. QoL
and asthma control outcomes were reported as
changes in standard AQLQ scores, ACQ (asthma
control questionnaire), ACT (asthma control
test) or GETE (global evaluation of treatment
effectiveness) scale. If included in study out-
comes, the change in the average number of
exacerbations and healthcare resource utiliza-
tion were analyzed. The assessment of risk of
bias in included studies was conducted at the
outcome and study level, the internal and exter-
nal validity were tested. For each study we con-
sidered the clarity and completeness in reporting
information on the study design and methods
(description of design, setting, locations, rele-
vant dates, including periods of recruitment,
exposure, follow up, and data collection). The
sample size, patient’s inclusion criteria and level
of precision in presenting results were the main
aspects considered in the assessment of risk of
bias potentially able to influence the cumulative
estimate of the result.

Study results were shown in summary tables
reporting: study design, demographic and clinical
baseline data, outcomes and QoL results.
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Figure 1. Flow diagram of included studies selection process: data identification, screening, eligibility and

inclusion.

Summary of descriptive statistics were presented
as mean * standard deviation (SD) and n (%).

Assessment of quality of life

In all studies QoL was evaluated by using the
AQLQ during omalizumab treatment period as
compared with the baseline. The AQLQ is a health-
related QoL questionnaire consisting of 32 items.
The items are in four domains: symptoms (12),
activity limitations (11), environmental stimuli (4),
and emotional function (5). Patients record their
experiences during the previous 2 weeks and score
each item on a 7-point scale, where a higher score
corresponds to a better QoL.. Changes in the score,
when assessed at two different time points, should
be at least 0.5 in order that the change may be con-
sidered ‘minimally important’. Improvements in
the QoL scores higher than 1 are considered mod-
erate and changes higher than 1.5 are considered
excellent.?7-28

Results

A total of eight observational studies were
included in our systematic review; the study selec-
tion process is detailed in Figure 1.

As shown in flow diagram of the selection process
below (Figure 1), 255 potential papers were iden-
tified in the first searching through database.
After the inclusion of additional records identi-
fied through other sources (Google Scholar and
cross-referencing from the articles) and dupli-
cates removed, 216 records were screened, 201 of
these were considered not eligible, due to the
length of follow up, publication status or were not
in accordance with PICOS issues. Only 15 were
assessed for eligibility and, after full-text viewing,
8 articles were finally included in the review.

The primary characteristics of the included stud-
ies are summarized in Table 1 (study design and
patient baseline characteristics) and Table 2
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(outcomes assessed). Overall, two of the eight
studies adopted a prospective design,?%3° four
adopted a retrospective design,31-34 and the other
two used a prospective and retrospective mixed
design.35:36  All studies included retrospective
data, up to 12 months before the initiation of
omalizumab therapy. The follow-up time varied
among the studies: one study had a duration of 48
weeks,30 four of 1 year,2%33:35,36 while the remain-
ing studies followed patients up to 3,3* 431 and 9
years3? after starting omalizumab administration.
The sample sizes ranged from 8 to 258 omali-
zumab asthmatic patients.3235 A total of 727
patients with allergic asthma were included in
these studies. A total of seven studies recruited
patients with severe asthma, and only one3®
recruited moderate-to-severe allergic asthma
patients. The mean age of the population was
45.8 years, and there were proportionately more
women in six of the eight studies, with a propor-
tion of female participants ranging 36.4—84%.
Mean baseline forced expiratory volume in 1 sec-
ond (FEV,) values suggested a markedly impaired
patient population, except for those reported by
Tajiri and colleagues with a predicted FEV, of
93.5%.30

Table 2 shows a summary of effectiveness out-
comes assessed in the studies. Asthma control
was assessed by using the GETE scales in three
studies, ACQ in two studies and ACT in the
remaining three. Regardless of the scale adopted,
all studies showed an improvement of asthma
control after the treatment with omalizumab.
Moreover, omalizumab treatment was associated
with significant changes in lung function: FEV,
improved by 12.4% after 1 year of omalizumab
therapy,3? by 23%, 29% and 48% after 3, 4 and 9
years respectively.31:32:3¢  Asthma QoL was
assessed in all included studies by adopting the
AQLQ, two studies also evaluated general QoL
through the EuroQol instrument (EQ-5D index/
utility, EQ-5D visual analog scale).2935 The treat-
ment with omalizumab resulted in marked
improvements in patient-reported asthma-related
QoL: the follow-up AQLQ measure compared
with the baseline increased from 32% and 54% at
48 weeks and 1 year respectively29:30:33:35:36 up to
more than double at 3, 4 and 9 years.3!:32:34
AQLQ scores at baseline and at the latest assess-
ment time are reported in Table 3. In all studies
the score at the last follow up compared with
baseline exceeded the 0.5 point, that represents
the minimum important difference to achieve a

benefit.?” In five studies the score variation
exceeded the 1.5 points, necessary to achieve a
large important different;2%31-3¢ in two studies
changes resulted in a moderate important differ-
ence (exceeding 1 point)2%34 and only one study
reported a minimally important difference in
AQLQ score.3¢

Figure 2 shows the variation in mean absolute
AQLQ scores during treatment with omalizumab
compared with baseline. The end of trial AQLQ
scores varied from 4.39 to 5.9, with a difference
from baseline in the range 0.9-3.4. Studies con-
ducted over a period longer than 1 year were the
minority, but showed larger improvements.
Ozgiir and colleagues and Menzella and col-
leagues31:32 reported the higher scores showing
the omalizumab-related AQLQ score improve-
ment over time. The higher absolute AQLQ val-
ues at the latest assessment time was reported in
the 9-year observational study of Menzella and
colleagues.?? This study also showed the greater
improvement in patient-reported asthma-related
QoL compared with baseline.3*

In addition to the improvement on asthma con-
trol, pulmonary function and QoL, a reduction of
exacerbation and healthcare resources was also
observed after the initiation of omalizumab. In all
included studies, compared with baseline, asthma
exacerbations were considerably reduced, up to
more than 90% over 3 years of treatment.29-3¢
Moreover, asthma-related hospitalizations, emer-
gency room visits, and corticosteroid use showed
a significant decline concurrent with omalizumab
therapy.29-3% The corticosteroid-sparing effect of
omalizumab, reported in the included studies, is
noteworthy (Table 4).

In fact, all studies, except Tajiri and colleagues,3°
assessed corticosteroid-sparing outcomes and sig-
nificant reductions were shown. In particular, the
Bhutani and colleagues3® study showed that after
1 year of observation, 70.8% of patients either
stopped corticosteroids or were able to reduce the
dose of Oral corticosteroid (OCS) by 40% or
more; Barnes and colleagues®? reported a 34%
reduction in mean total annual quantity of OCS
prescribed between the 12 months pre and
post-omalizumab initiation, 87 patients (64%)
stopped/reduced OCS use by 20% or more and
66 (49%) stopped OCS completely, while
Menzella and colleagues reported that all patient
stopped OCS after 4 and 9 years.3:32 These
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Table 3. AQLQ score results.

Study Baseline Follow up Follow-up Difference Difference
time from baseline importance*

Brusselle and  3.24 (1.21) 5.03 1 year 1.79 (1.13) excellent

colleagues??

Menzella and 2.8 (1.21-3.60) 5.6 (2.25-6.7) 4 years 2.8 excellent

colleagues®

Barnes and 2.8 5.7 1 year 2.9 excellent

colleagues®

Ozgiir and 1.98 (1.62-2.88) 5.34 (2.08-5.46) 3 years 3.36 excellent

colleagues®

Taijiri and 4.2 (1.4) 5.56 48 weeks 1.36 moderate

colleagues?®

Niven and 3.20(1.27) 4.39 (1.48) 1 year 1.20 moderate

colleagues®

Bhutani and 3.9(0.1) 4.8(0.2) 1 year 0.9 minimal

colleagues?

Menzella and 2.5 589 9 years 3.4 excellent

colleagues®?

*Juniper and colleagues.?’; Juniper is the source for difference importance.

Change in AQLQ score =0.5: minimal important difference.
Change in AQLQ score >1: moderate important difference.
Change in AQLQ score >1.5 excellent important difference.
AQLQ, asthma quality of life questionnaire.

findings are in line with other published studies
investigating oral corticosteroid use in patients
treated with omalizumab.37-38 Lastly, safety of
omalizumab in long-term use was confirmed.
Even after 9 years of treatment there were no
safety concerns for continued omalizumab treat-
ment.?2 Methodological quality and internal
validity of observational studies were evaluated
positively, allowing a good level of evidence for
the results (supplementary material 3).

Discussion and conclusion

Results of our systematic review confirm the long-
term benefits of omalizumab as an add-on therapy
in patients with uncontrolled moderate-to-severe
allergic asthma. Since there is a lot of evidence on
omalizumab effectiveness, we aimed to focus on
how a therapy can change a patient’s QoL over a
long time period.

Based on these assumptions, we conducted a
systematic review in order to evaluate and

summarize asthma-related QoL outcomes after
the initiation of omalizumab therapy, focusing on
a period of treatment =48 weeks. A total of eight
observational studies were included, according to
PICOS issues defined for our study on the basis
of specific guidelines.?*25 The follow up was vari-
able among studies, ranging from 48 weeks to 9
years: only three studies exceeded 1 year of
observation.

The included studies first of all aimed to evaluate
the long-term effectiveness of the drug and shared
most of the overall outcomes measures reported
in our analysis to assess this aspect, although
some focused more on the consumption of corti-
costeroids (standard of treatment),33-3% while oth-
ers focused on asthma control measures.?-32
Tajiri and colleagues3? reported more specific
clinical tests on pulmonary function, compared
with other studies, which suggests omalizumab
may have anti-inflammatory effects on small air-
ways and alveolar regions in addition to the large
airways, with benefits on the management of
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Figure 2. Mean AQLQ score change during treatment with omalizumab compared with baseline.

AQLQ, asthma quality of life questionnaire.

severe asthma and QoL. All studies evaluated
PROs on QoL and among the secondary end-
points, all the studies considered the effects on
healthcare resource utilization. Some studies paid
more attention to the topic of resource saving
considering a greater number of items.2935:36 In
addition, Niven and colleagues® collected data
related to days off sick from work/education due
to its novelty and potential importance to the
overall societal benefit of optimally treating severe
asthma. Study designs were different between the
included observational studies, adopting a pro-
spective design,?%-30 a retrospective design,32-34 or
a prospective and retrospective mixed design.35-3¢
The effects of omalizumab were therefore consid-
ered compared with retrospective data related to
a population that did not take the drug, or in a
single arm without a control. All studies indicated
that a small sample size represents a limit to the
robustness of study outcomes, as well as the
absence of a control arm and the extraction of ret-
rospective data.

The effects of omalizumab on QoL and asthma
control were assessed by PROs, using specific
questionnaires. Only studies adopting AQLQ to
measure asthma QoL were considered for inclu-
sion. Asthma control was evaluated in all studies

and it was measured by different PRO instruments:
ACT, ACQ, GETE. Included studies provided
strong evidence that add-on omalizumab treat-
ment significantly improves health-related QoL
and asthma control outcomes in real-life settings.
The greatest AQLQ score difference from baseline
was reported in Menzella’s study?? although this
presented patients with lower AQLQ scores at
baseline. Higher absolute AQLQ values at the last
follow up were reported for the 9-year 32 and
3-year3* follow up respectively, underlining a cor-
relation between QoL improvement and longer
omalizumab treatment. Moreover, asthma control
significantly increased in all studies after the treat-
ment with omalizumab and it was maintained for
longer follow-up periods, providing a cogent proof
that omalizumab treatment leads to a clear asthma
control improvement resulting in a clinically sig-
nificant improvement in asthma-related QoL.

Although there is still no definitive cure for
asthma, current treatments and those that will be
available in the near future aim to achieve a better
control of symptoms, a reduction in the rate of
severe exacerbations and in the use of OCS. In
particular, the reduction of inhaled and systemic
corticosteroids use represents a better control of
potential side effects of long-term therapy with
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Table 4. Outcomes compared with baseline.

Study

Asthma control/
pulmonary function

Exacerbation
frequency
reduction (%)

Oral corticosteroids use

Healthcare care resource
utilization

Brusselle and
colleagues?

Menzella and
colleagues®

Barnes and
colleagues®

Ozgiir and
colleagues®

Taijiri and
colleagues®

Niven and
colleagues®

Bhutani and
colleagues?

>72% of patients
good/excellent GETE

81.8% of patients
good/excellent GETE

AACT: +9

AFEV, (%]): + 9 (from
66% to 75.2%)

AACT: + 11.6
AFEV, (%): + 23 (from
48.4% to 71.4%)

AACQ: -1.11

AACT: 4.57

AFEV, (%): +4.5 (from
66.8 % to 71.3%)

AACQ: -0.8 (from 2.7
to 1.9)

65%

94.7%

53%

90%

50%

58%

71%

18.45% discontinued
methylprednisolone

average daily dose of
methylprednisolone reduced
by 39.4%

average daily dose the
average daily dose of
budesonide

All patients stopped oral
corticosteroids

64% stopped/reduced OCS
use by 20% or more,

49% stopped OCS

Daily dose of OCS decreased
by 1.61

(-2.41 to -0.80) mg/patient/
day

70.8% of patients either
stopped

or were able to reduce the
dose of OCS by 40% or more

Total healthcare utilization
reduction was of 18.68%

in the ITT population and of 22.9%
in the PP population

A reduction in cost was
observed for hospital
admissions (97.3%],

visits to emergency department
(97.5%)

and mild-moderate exacerbations
(84%)

Accident and emergency visits
reduced by 70%

and hospitalizations by 61%

>90% decrease in the number of
emergency room visits

and hospitalizations

50% decrease in rate of
hospitalization

Mean number of accident and
emergency visits, inpatient
hospitalizations,

outpatient, visits (excluding for
omalizumab)

and number of bed days/
patient decreased significantly
(p < 0.001)

Mean number of emergency
department visits,
hospitalizations

and unscheduled healthcare
professional visits were all

significantly reduced during the
treatment follow-up period
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Table 4. (Continued)

Study Asthma control/

pulmonary function

Exacerbation
frequency

Oral corticosteroids use
utilization

reduction (%)

Healthcare care resource

Menzella and 87%

AFEV, (%): +27 (from
colleagues®?

58.5% to 85.5%)

86% of patients stopped OCS

No asthma-related

hospitalizations or emergency
department visits

were documented

ACQ, asthma control questionnaire; ACT, asthma control test; FEV,, forced expiratory volume in 1 second; GETE, global evaluation of treatment
effectiveness; ITT, intent to treat; OCS, oral corticosteroid; PP, per protocol population.

high doses over time.?’-3° In addition high-dose
inhaled corticosteroids plus a second controller or
systemic corticosteroid treatment do not guaran-
tee good disease control in many severe asthma
patients, with a negative impact on patients’ QoL
and increasing utilization of health resources due
to poor control and side-effect management.40-42
In all included studies, omalizumab achieved bet-
ter control of symptoms, a reduction in the rate of
severe exacerbations and in OCS consumption.
Definitely, the OCS withdrawal in the long term
has important consequences on the prevention
and reduction of steroid-related side effects, fur-
ther improving QoL and reducing related costs. In
addition, all studies assessed healthcare resource
utilization, showing a significant reduction in hos-
pitalizations and emergency room visits during
omalizumab treatment that were closely related to
a reduction in reported exacerbation events and,
in general, to the maintenance of omalizumab
effectiveness over time. Also, these findings are in
line with those from previous studies evaluating
the long-term effectiveness of omalizumab.43-4>

Ultimately, data reviewed in our analysis showed
the long-term effects of omalizumab treatment on
subjective (PROs) and objective (lung function,
corticosteroid use, hospitalizations, asthma exac-
erbation) effectiveness measures.

To confirm and extend the findings of clinical
efficacy and safety of randomized controlled tri-
als, we selected long-term effectiveness studies to
better understand how efficacy data translate in
real-life clinical practice. We focused on PROs to
characterize the impact of omalizumab on a
patient’s subjective experience given the impor-
tant humanistic burden of asthma. Compared
with the systematic reviews already published on

omalizumab effectiveness,!54% the strength of our
analysis consists of the collection of long-term
studies that consider QoL outcomes, updating
and completing previous review.!® The use of
AQLQ to measure long-term QoL was an inclu-
sion criterion that limited studies number,
excluding trials adopting only EQ-5D. AQLQ
offers an asthma-specific measurement tool,
although, compared with EQ-5D, it is less suit-
able for pharmacoeconomic evaluation, where
utilities are usually measured with EQ-5D.
Indeed, in literature there are many cost-effec-
tiveness analyses of omalizumab developed
adopting EQ-5D measures*’#° and in view of
data reported on long-term effectiveness (up to 9
years) further studies could be conducted to
demonstrate the significant value associated with
omalizumab therapy. In fact, direct costs related
to drug acquisition could be offset by long-term
savings in terms of healthcare services and a
patient’s QoL improvement.

As in all studies, there are some limitations. The
studies included in our review were observational
trials that, due to their design, presented a poten-
tial risk of selection bias in the patients included.
Pre and post-omalizumab time point assessment
varied in studies as well as some baseline charac-
teristics, such as study population ranging from 8
to 258 patients, and AQLQ scores. The small
simple size of longer studies is definitely a limita-
tion. Moreover, being a systematic review based
on predefined inclusion criteria, any errors in the
definition of the criteria could have led to the
exclusion of some important studies and a poor
number of included studies can represent a limi-
tation. As regards the safety profile of omali-
zumab, overall it is good, no safety concerns were
raised from severe adverse events reported in
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studies; however, the analysis of the safety profile
was carried out differently between the studies,
making the judgment nonhomogeneous.

Beyond these limits, according to the methodo-
logical assessment of the included studies, results
were considered to be valid, the assessment of the
risk of bias in the included studies was conducted
at the outcome and study level, and internal and
external validity were tested. Despite the limits of
our analysis, data collected and reported, can be
of relevance to clinicians, payers and healthcare
commissioners, bringing to the knowledge the
growing body of evidence, derived from different
countries and differing study designs, supporting
the beneficial effects of omalizumab on asthma-
related outcomes, QoL and resource utilization in
unselected patients with asthma treated in normal
clinical practice.

QoL, evaluated using the AQLQ, was reported to
have considerably increased over time, both in 48
weeks and 9 years of observation, where the
patients still presented a significant increase over
baseline values. Although it was not systematically
reviewed, it is important to note that improvement
in a patient’s QoL may be associated with better
adherence to medication and lifestyle changes,
providing incremental improvements in effective-
ness outcomes. Accordingly, long-term omali-
zumab treatment may be recommended for
responders and, in particular, for patients with
daytime and night-time symptoms or important
impaired lung function compromising QoL, and
for patients at risk of exacerbations that potentially
require systemic corticosteroid treatment or
hospitalizations.

The efficacy and safety of omalizumab, as well as
its effectiveness in the short and long term, have
been shown in several randomized controlled tri-
als and observational trials; however, data on the
long-term QoL impact of omalizumab are still
limited. Our systematic review looked to cover
this gap providing, to the best of our knowledge,
an updated synthesis of evidence that omali-
zumab treatment improves QoL and asthma con-
trol in the long-term in real-life settings.
Compared with previous reviews, the most recent
evidence on the long-term effects of omalizumab
on QoL were included, showing that the effec-
tiveness of the drug in the management of severe
allergic asthma may extend up to 9 years, main-
taining a good safety profile.

In conclusion, the results of our systematic
review confirm, complement and extend evi-
dence from randomized trials and short-term
observational studies, highlighting the relevant
role of the monoclonal anti-IgE antibody as an
add-on treatment in patients with severe uncon-
trolled asthma. In long-term treatment, omali-
zumab provides a benefit for patients, continuing
to reduce symptoms, exacerbations, and the
medication burden, while improving QoL and
asthma control.
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