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ABSTRACT

Background: Adherence to medications is crucial in patients with severe asthma in light of the
negative clinical impact and costs of non-adherence. Adherence to omalizumab has not been well
studied in real-world settings. The aim of this study was to assess adherence to omalizumab and
evaluate treatment effectiveness in relation to adherence.

Methods: This was a retrospective, observational, and multicenter real-world study. Omalizumab
dose, timing of administration, and duration of treatment (<2 years; 2–4 years; > 4 years) were
analyzed. Adherence was evaluated by examining rates of expected and missing doses. Good
adherence (<10% of doses missed) and poor adherence (>10% doses missed) were determined.
For effectiveness in relation to adherence of omalizumab we considered asthma exacerbations,
hospitalizations, asthma control test (ACT), and Forced Expiratory Volume in 1 s (FEV1).

Results: A total of 196 patients were evaluated, and 161 were suitable for data analyses. Good
adherence was shown in 90.7% of patients and poor adherence in 9.3%. Considering adherence in
relation to treatment duration: <2 years, 87.8% of patients were adherent (expected doses, 1186;
missed doses, 53); 2–4 years, 85.9% were adherent (expected doses, 2985; missed doses, 127);
>4 years, 100% were adherent (expected doses, 6120; missed doses, none). Indices of efficacy
between pre- and post-treatment showed significant improvement (p < 0.001). The effectiveness
indices between pre- and post-treatment, among adherent and non-adherent patients, ACT, and
asthma exacerbations both showed significant differences (p ¼ 0.043 and p ¼ 0.049, respectively).
Binomial logistic regression analysis showed that increasing age, better ACT score, and 14-day
timing were significantly associated with increased adherence to therapy.

Conclusions: High adherence to omalizumab was demonstrated in a real-world setting, which
was associated with better outcomes and control of asthma.
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INTRODUCTION

Adherence to prescribed medications is defined
as the extent to which medicines are taken as
directed by physicians and the degree to which
health-related behaviors are followed.1 When
managing chronic diseases, adherence to essential
long-term therapies is an important factor. Non-
adherence interferes with the success of treatment
and has serious consequences, often resulting in
poor health outcomes and increasing healthcare
expenses; unfortunately, non-adherence is common
among patients with asthma.1,2 In fact, it is well
known that the appropriate use of asthma
controller medication reduces morbidity and
mortality and also improves quality of life, but
adherence tends to be poor in about one-half of
patients.2,3 Barriers to adherence in patients with
asthma are various and complex.3,4 As with other
diseases, these include patients’ concerns such as
fear of immediate and long-term side effects, psy-
chological problems and depression, forgetfulness,
inadequate follow-up, poor perception of disease,
inadequate physician-patient relationships, and
excessive treatment complexity, as well as costs.4,5

Furthermore, non-adherence also implies other un-
desirable patient behavior, including not attending
regular follow-up visits andeven self-discharge from
hospital before recovery.6 In addition, treatment
discontinuation is one of the most relevant aspects
of adherence, and drop-out rates have been
shown to serve as surrogate marker of drug
adherence.3

Recently, monoclonal antibodies were intro-
duced for the treatment of severe uncontrolled
asthma; the first biological agent to emerge for
clinical use was omalizumab, which is indicated as
add-on therapy for severe persistent allergic
asthma refractory to high dose inhaled cortico-
steroids and long-acting beta 2 –agonists (ICS/
LABA). The efficacy and safety of omalizumab have
been clearly demonstrated in several randomized
clinical trials (RCTs) and real-life studies.7–11

However, adherence to omalizumab in real-world
settings has not been well characterized. Re-
ported estimates of adherence to omalizumab in
the literature vary from 43% to 70%.5,12,13 In the
study by Broder et al. adherence rates at 1 year
were superior to fluticasone/salmeterol in a
managed care population, with 54% of users
adherent at one year compared to 19% with
fluticasone/salmeterol.5 Other analyses have
suggested that a 4-week dosing regimen may be
preferred and give better adherence than a 2-
week regimen, although it was suggested that
adherence may be complex and related to several
factors such as age and lung function.12 Even if
there is no consensus on the definition of
adequate adherence at present,1 overall
adherence can be considered to be inadequate.
Despite this, omalizumab can be considered to
be essential for adequate management of
patients with severe asthma.6 Moreover, reports
of long-term outcomes of biological therapies for
severe asthma, outside clinical trials, are limited.1

Thus, given the limited information on adher-
ence to omalizumab therapy, the aims of the pre-
sent study were to: (1) evaluate real-world
adherence to omalizumab; (2) verify the correla-
tion between effectiveness of omalizumab and
patient adherence; (3) assess adherence to other
asthma controller therapies such as ICS/LABA in
patients undergoing treatment with omalizumab;
and (4) assess associations between patients’ de-
mographic and clinical characteristics and
adherence.

MATERIALS AND METHODS

Study design and sources of data

This was a retrospective, observational multi-
center study examining real-world treatment sce-
narios of 196 patients with severe persistent
allergic asthma. We retrospectively reviewed data
of all severe asthma patients who were treated with
omalizumab for at least 12 months in 6 specialized
outpatient facilities in Italy: (1) Respiratory Medi-
cine Unit - A.O.U. "Policlinico-Vittorio Emanuele",
Catania; (2) Respiratory Medicine Unit - A.O.U.
"Policlinico Giaccone, Palermo; (3) Allergy and
Clinical Immunology Unit - A.O.U "Policlinico G.
Martino, Messina; (4) Allergy and Pulmonary Unit -
Center for Severe Asthma - ASP Palermo; (5) Pul-
monary Unit - A.O.U. "Mater Domini", Catanzaro;
and (6) Institute of Respiratory Diseases, Azienda
Ospedaliero Universitaria di Foggia.

Patient population

We considered all adult patients diagnosed with
severe asthma (defined as at least 2 documented
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exacerbations, hospitalization, and night-time
symptoms, requiring Step 4 or 5 treatment to
achieve control; or asthma that remained uncon-
trolled despite such treatment, as specified in the
GINA 2018 report14) who met all clinical
indications and therapeutic criteria for
omalizumab treatment (total serum IgE of 30–
1500 IU/ml; documented sensitization to at least
one perennial allergen detected by prick test or
serum specific IgE) and who were continuously
treated with omalizumab for at least 1 year,
between 2008 and 2018. Patients with other
respiratory diseases that may share common
clinical manifestations of severe asthma (i.e. acute
bronchopulmonary aspergillosis, vasculitis) were
excluded. This study adhered to the Declaration
of Helsinki and received approval from the Ethics
Committee "Catania 1" at Policlinico Hospital
(Protocol Number 138/2018/PO).

Data collection

An established database of relevant variables
was accessed for data analysis. All patients
involved in the study had continued omalizumab
treatment for at least 1 year. Data on treatment
drop-outs (35 patients) were also collected. De-
mographics (age, sex) and baseline asthmatic
profiles (age at onset, sensitization to perennial
aeroallergens, total IgE level, baseline, and post-
bronchodilation Forced Expiratory Volume in 1 s
(FEV1), asthma exacerbation/hospitalization prior
to omalizumab administration, and maintenance
therapies were retrieved.

Assessment of omalizumab adherence

Data on omalizumab dosage, timing of admin-
istration (2 weeks vs. 4 weeks), and duration of
treatment were analyzed. Patients were arbitrarily
divided into 3 groups based on duration of oma-
lizumab treatment: (1) < 2 years, (2) 2–4 years, and
(3) > 4 years. Individual doses of omalizumab and
timing were determined via a dosing table, based
on each patient's IgE level. Data on treatment
adherence, delay, and discontinuation to sched-
uled timing of prescriptions were collected for
each patient. Adherence to omalizumab was
assessed by examining rates of medication access
(expected and actual) and missing doses, as well
as duration of treatment. Patients were subdivided
into 2 subgroups based on the proportion of
missing doses: good adherence was considered in
patients missing <10% of scheduled doses, as
previously reported,12 and poor adherence was
considered arbitrary in those missing �10% of
planned doses.

Assessment of omalizumab effectiveness

The effectiveness of omalizumab treatment was
evaluated in relation to: (1) frequency of asthma
exacerbations; (2) total hospitalizations; (3) level of
asthma control; and (4) improvement of FEV1. Se-
vere asthma exacerbations were defined as wors-
ening of asthma symptoms requiring systemic
corticosteroids. Levels of asthma control were
assessed pre- and post-treatment using the 5-point
scoring system of the Asthma Control Test
(ACT).15 An overall score of at least 20
corresponds with well-controlled asthma,
whereas a score �19 reflects poor control. The
minimally clinical important difference (MID) for
the ACT score was also considered.15

Adherence to inhaler therapy

To investigate adherence to inhaler therapy
during omalizumab treatment, the medication
possession ratio (MPR) of ICS/LABA therapy
received during the past year of treatment with
omalizumab was obtained for each patient. MPR
denotes the proportion of days in observational
periods that individuals are in possession of
required medications. MPRs from 0 to 50% are
indicative of low adherence; 50–80% good
adherence; and >80% high-level adherence.16

Statistical analysis

Descriptive statistics for the study population
were derived from mean values and standard de-
viation (SD) or 95% confidence intervals (CI) for
continuous variables, median, and interquartile
range (IRQ) for non-normally distributed variables,
and numbers and percentages for categorical
variables. The normality of data distribution was
checked using the Shapiro-Wilk test. To assess the
efficacy of omalizumab treatment, we analyzed
different outcome variables (ACT, FEV1, asthma
exacerbations, hospital admission) before and af-
ter treatment with a non-parametric test (Wilcoxon
signed-rank). Binomial logistic regression analysis
was performed to investigate the effects of age,
gender, baseline ACT, ACT after therapy, and



4 Campisi et al. World Allergy Organization Journal (2020) 13:100103
http://doi.org/10.1016/j.waojou.2020.100103
timing of prescription on the likelihood of adher-
ence >90%. Data were analyzed using SPSS
version 18 software (SPSS Inc., Chicago, IL, USA). A
p value < 0.05 was considered statistically
significant.
RESULTS

Patient demographics and clinical characteristics

In this retrospective, observational analysis, 196
patients with a diagnosis of severe persistent
asthma and who were treated with omalizumab for
at least 1 year were included. Of the 196 patients,
35 (17.8%) discontinued treatment (drop-out) and
were not considered for data analysis. Thus, 161
patients with severe persistent, poorly controlled
Total population

Age, years, mean (SD)

Sex, n (%)
Male
Female

Duration of asthma,years, mean (SD)

Total serum IgE level, UI/ml, median (IQR)

Positive skin prick test, n (%)

ICS plus LABA, n (%)

Patients requiring OCS for asthma exacerbation in
the 12 months before omalizumab, n (%)

ACT score, median (IQR)

FEV1, %, mean (SD)

Number of asthma exacerbations/year, median
(IQR)

Number of hospitalizations/year, mean (SD)

Delays of administration, n (%)

Omalizumab treatment regimen
Every 2 weeks, n (%)
Every 4 weeks, n (%)

Duration of treatment
>1��2 years, n (%)
>2��4 years, n (%)
>4 years, n (%)

Table 1. Baseline demographic and clinical characteristics of patients
asthma who continued treatment with omalizumab
until the data analysis were included.

Demographic and clinical characteristics of the
study population are summarized in Table 1.
Patients had a mean age of 55.2 � 12.3 years;
40.4% were male and 59.6% female; mean pre-
bronchodilator FEV1 was 60% � 10% of pre-
dicted; mean duration of asthma from initial
diagnosis was 26.9 � 13.2 years. The median total
IgE prior to treatment with omalizumab was 395
(IQR 456) IU/ml. In the 12 months prior to omali-
zumab treatment, 41 (25.5%) patients required oral
corticosteroids (OCS) for asthma exacerbation.The
median number of asthma exacerbations per year
was 7 (IQR ¼ 8), and the median ACT score was 12
(IQR ¼ 6), indicating poorly controlled asthma.
N ¼ 161

55.2 (12.3)

65 (40.4)
96 (59.6)

26.9 (13.2)

395 (456)

161 (100)

161 (100)

41 (25.5)

12 (6)

60 (10)

7 (8)

1.9 (3)

43/161 (26.7)

53 (32.9)
108 (67.1)

49 (30.4)
64 (39.8)
48 (29.8)
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Regarding posology, 53 patients (32.9%) received
the treatment every 2 weeks and 108 patients
(67.1%) were treated every 4 weeks. Forty-nine
patients (30.4%) had been treated for 1–2 years,
64 (39.8%) for 2–4 years, and 48 (29.8%) for > 4
years.

Drop-outs

Reasons and timing of drop-out are shown in
Table 2. Of the 35 patients who dropped out of
treatment, 14 (40%) discontinued after 1 year, 9
(25.7%) after 2 years, 4 (11.4%) after 3 years, and 8
(22.9%) after 4 years. Considering all patients who
discontinued treatment with omalizumab, 19
(54.3%) stopped the treatment for subjectively
perceived lack of efficacy; 11 (31.4%) for personal
decisions (logistical and organizational problems);
1 (2.8%) for an adverse event (skin rush at the site
of injection); and 4 (11.4%) for reasons other than
an adverse event (diagnosis of different
pathology).

Effectiveness of omalizumab treatment

Indices of the effectiveness of omalizumab
treatment are shown in Table 3. Asthma
exacerbations/year, hospitalizations/year, FEV1,
and ACT score between pre- and post-
treatment were all significantly improved
(p < 0.001). Asthma exacerbations decreased
from 10.1 (95% CI ¼ 7.5 to 12.6) pre-treatment
to 1.0 (95% CI ¼ 0.7 to 1.3) post-treatment;
there were 1.8 (95% CI ¼ 1.2 to 2.4) hospitali-
zations before treatment compared to 0.1 (95%
CI ¼ 0 to 0.2) after treatment; FEV1 improved
from 60% (95% CI ¼ 57%–62%) before treatment
Total drop-outs, n (%)
Patient decision
Lack of efficacy
Adverse events
Other causes

Timing of drop-out, n (%)
1st year
2nd year
3rd year
>4th year

Table 2. Reasons and timing for drop-out
to 71% (95%CI ¼ 69%–73%); the ACT score
increased from 13.3 (95% CI ¼ 12.6 to 14.1) pre-
treatment to 20.2 after treatment (95% CI ¼ 19.5
to 20.9).

When the cohort was divided into 3 groups in
relation to treatment duration, we observed a sig-
nificant improvement in the delta ACT score
(before and after omalizumab treatment) that
progressively and significantly increased with
duration of the treatment (Table 4). This suggests
that omalizumab improves the ACT score and
that this improvement is always greater than the
ACT MID, independently of the number of years
of treatment. No significant differences in delta
ACT were found considering the timing of
administration of omalizumab (2 weeks delta ACT
7.6, 95% CI ¼ 6.7 to 8.4 vs. 4 weeks delta ACT
7.5, 95% CI ¼ 6.3 to 8.8; p ¼ 0.92). Likewise,
hospitalizations significantly decreased over time
of treatment in relation to treatment duration
(Table 4). The rate of exacerbations decreased
rapidly (in less than 2 years) after initiation of
treatment, but no significant reduction was seen
with increased years of treatment (p ¼ 0.11;
Table 4). After initial improvement, no changes
were seen in FEV1 at longer treatment duration
(p ¼ 0.11; Table 4).
Adherence to omalizumab treatment

Considering all patients treated with omalizu-
mab, good adherence (missing <10% of doses)
was seen in 90.7% and poor adherence (missing
>10% of doses) in 9.3%. No significant differences
in adherence were found between patients treated
every 2 weeks vs. every 4 weeks (98.9%, 95%
35 (17.8)
11 (31.4)
19 (54.3)
1 (2.8)
4 (11.4)

14 (40)
9 (25.7)
4 (11.4)
8 (22.8)



P value

ACT score mean (95% CI)
Pre-treatment 13.3 (12.6–14.1)
Post-treatment 20.2 (19.5–20.9) <0.001

FEV1% mean (95% CI)
Pre-treatment 60 (57–62)
Post-treatment 71 (69–73) <0.001

Asthma exacerbations/year, mean (95% CI)
Pre-treatment 10.1 (7.5–12.6)
Post-treatment 1.0 (0.7–1.3) <0.001

Hospitalizations/year, mean (95% CI)
Pre-treatment 1.8 (1.2–2.4)
Post-treatment 0.1 (0–0.2) <0.001

Table 3. Indices of omalizumab effectiveness pre- and post-treatment
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CI ¼ 97.7 to 100 vs. 94.9%, 95% CI ¼ 92.9 to 96.9;
p ¼ 0.8). Adherence in relation to duration of
treatment was very high between groups. Among
those on treatment <2 years (n ¼ 49, 30.4%), good
adherence was found in 87.8% of patients and
poor adherence in only 12.2%; considering 1186
expected doses, only 53 (4.5%) were missed.
Among those on therapy for 2–4 years (n ¼ 64,
39.8%), good adherence was seen in 85.9% of
patients and 14.1% were poorly adherent; only
127 (4.2%) doses were missed considering 2985
expected doses. For those on therapy for >4 years
(n ¼ 48, 29.8%), good adherence was shown in
100% of patients; no missed doses were detected
among the 6120 expected.

Delay of omalizumab administration was regis-
tered in 43 of 161 patients (26.7%); 13 (8%) for
work/study reasons, 4 (2%) for family reasons, 3
(1%) for asthma exacerbation, 7 (4%) for health
reasons not related to asthma, 11 (6%) for logistics
reasons, 5 (3%) for forgotten dose. The presence of
Delta, mean (95%CI) <2 years

ACT 6.4 (5–7)

Exacerbations �10.3 (�14– �7) �1

Hospitalizations �1.1 (-2 - 0)

FEV1 0.1 (0–0.2)

Table 4. Changes (delta between pre- and post-treatment) in ACT, exac
omalizumab
asthma symptoms in relation to delayed adminis-
tration was shown in 19 patients (44.2%). Among
patients with good adherence, only 12 (27.3%)
showed symptoms of asthma. Considering
asthma-related outcomes in relation to omalizu-
mab adherence, a significant difference between
pre- and post-treatment was demonstrated only
for ACT (p ¼ 0.043) and asthma exacerbations
(p ¼ 0.049) between highly adherent (>90%) and
poorly adherent (<90%) patients (Table 5).
Adherence to ICS/LABA therapy and medication
possession ratio

A high level of adherence to ICS/LABA therapy
was found in patients with high adherence to
omalizumab (missing <10% of doses). Only 24
(14.9%) patients were non-adherent to ICS/LABA
vs. 119 (73.9%) who continued the inhalers.
Among patients with poor adherence to omalizu-
mab treatment (missing >10% of doses) only 7
(4.3%) discontinued inhaler therapy vs. 8 (4.9%)
2–4 years >4 years P value

7.2 (6–8) 9.3 (8–10) 0.007

3.2 (�18– �8) �12 (�16– �8) 0.11

�2.1 (-3 - 1) �4.3 (-14 - 5) 0.04

0.1 (0–0.2) 0.1 (0–0.1) 0.11

erbations, hospitalizations and FEV1 at various times after initiating

https://doi.org/10.1016/j.waojou.2020.100103


Delta, mean (95%CI) Adherence <90% Adherence >90% P value

ACT 5.7 (3.5–7.9) 7.7 (7.0–8.5) 0.043

FEV1% 0.05 (0.005–0.1) 0.1 (0.1–0.14) 0.07

Exacerbations �8.6 (�17.0 - 0.2) �12 (�15.0–�9.5) 0.049

Hospitalizations �0.6 (�1.3 - 0.05) �2 (�2.5–�1.3) 0.14

Table 5. Changes (delta between pre- and post-treatment) in indices of effectiveness among adherent and non-adherent patients
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who continued the prescribed inhalers regimen.
High adherence to ICS/LABA treatment was further
confirmed by the MPR. Both highly (n ¼ 121,
82.9%) and poorly (n ¼ 14, 93.3%) adherent to
omalizumab had high adherence to ICS/LABA ac-
cording to MPR.
Binomial logistic regression analysis

The logistic regression model was statistically
significant (c2 (5) ¼ 16.338, p < 0.001). The model
explained 23% (Nagelkerke R2) of the variance in
adherence and correctly classified 89% of cases.
The sensitivity was 99% with a specificity of 7%. Of
the five predictor variables, only three were sta-
tistically significant: age, ACT after therapy and
timing (Table 6). Thus, increasing age, better ACT
score, and 14-day timing were associated with an
increased likelihood of adherence to therapy.
DISCUSSION

The main findings of our study can be summa-
rized as follows: (1) adherence to omalizumab
B S.E. Wald

Age 0.051 0.025 4.138

Gender (male) 0.230 0.625 0.135

Baseline ACT �0.075 0.097 0.606

ACT 0.194 0.095 4.167

Timing (14 vs 28 days) 2.468 1.109 4.950

Constant �3.967 2.188 3.287

Table 6. Binomial logistic regression analysis to investigate the effects
treatment is very high in real-world settings,
regardless of dosing frequency; (2) omalizumab is
very effective in the management of patients with
severe asthma, improving asthma-related out-
comes, with sustained benefits in the long-term; (3)
adherence to inhaled ICS/LABA remains high in
the highly selected population of severe asthmatic
patients on omalizumab treatment; and (4) older
age, better ACT score, and 14-day timing were
associated with increased to adherence to therapy.

To the best of our knowledge, the present study
is the most updated evidence on adherence to
omalizumab in a real-world clinical setting, with
30% of patients treated for more than 4 years,
which is the longest follow-up time reported to
date in Italy. Indeed, good adherence to omalizu-
mab, defined as missing <10% of scheduled
doses, was maintained by >90% of patients
regardless of the dose frequency regimen; more-
over, excellent long-term adherence was seen after
4 years of prescribed monoclonal therapy, with
100% of patients remaining on treatment. These
results could be due to a two-way relationship
gl P value Odds Ratio 95% CI

1 0.042 1.052 1.002–1.105

1 0.713 1.258 0.369–4.286

1 0.436 0.928 0.768–1.121

1 0.041 1.214 1.008–1.463

1 0.026 11.794 1.341–103.705

1 0.070 0.019

of selected variables on likelihood of adherence >90%
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between adherence and efficacy, wherein good
efficacy favors good adherence to therapy. Obvi-
ously, adherence to omalizumab treatment en-
hances all beneficial outcomes of efficacy such as
control of asthma, reduction of exacerbations and
hospitalizations, and improvement of FEV1; more-
over, the improvement of the above asthma-
related outcomes achieved with omalizumab
treatment might be strengthened, in turn, by
adherence to therapy. Nevertheless, all outpatients
who received omalizumab biweekly or every 4
weeks in hospital settings had regular follow-up
consultations with chest physicians; this may have
acted as a behavioral strategy and could have
further improved adherence and positive beliefs
about treatment, as previously demonstrated in
other studies.12,17,18 In contrast with previously
published studies,12 patients who were
administered omalizumab every 4 weeks were as
adherent as those who received the drug every 2
weeks (94.9% vs. 98.9%; p ¼ 0.16). Herein,
improved adherence was associated with 14-day
timing. It is possible that the above results are
related to the regular follow-up of each patient
with his/her clinician.

Our results also demonstrate that omalizumab
improves the delta ACT score and that this
improvement is greater than the ACT MID, which
increases with duration of treatment. Of note, the
positive relationship between better ACT score
and age with adherence was also demonstrated by
logistic regression analysis. In addition, hospitali-
zations significantly decreased with increased time
of treatment. This is an important finding, since the
optimal duration of treatment with omalizumab
has not been established, and few reports from
real-life studies have described effectiveness out-
comes up to and exceeding 52 weeks.9,19–23

Interestingly, our study showed that even patients
who are not fully adherent to omalizumab had a
significant decrease in the risk of exacerbation;
we can speculate that this is due to the powerful
effect of omalizumab and that missing some
doses does not affect the control of asthma.

There is limited information on adherence to
omalizumab and inhaler drugs (ICS/LABA). A
retrospective study evaluating persistence and
adherence >1 year was the first to compare
adherence to omalizumab in new users vs. inhaled
medications.5 Mean adherence was 64.6%, more
than twice that achieved with a once-daily fixed
dose combination with ICS/LABA.5 In our study,
high adherence to omalizumab paralleled with
high adherence to ICS/LABA therapy. These
results are in contrast with previous studies in
which adherence to the ICS/LABA therapy in
asthmatic patients is poor.24 This can be
explained by the fact that maximal inhalation
therapy is required to start treatment with
omalizumab, and the significant benefits derived
from it can result in greater adherence to ICS/
LABA. Furthermore, close outpatient follow-up
may have also contributed to better adherence.

A retrospective study reported that the 12-
month adherence rate for omalizumab (defined
as � 80% of days covered) was 43%.13 Caminati
and coworkers also reviewed drop-out rates in
real-life studies and in randomized controlled trials
(RCTs), reporting a drop-out rate ranging from 0 to
45.5%, with lack of efficacy or patient preference
typically cited as the reason for discontinuation.2 In
RCTs with omalizumab, the drop-out rate ranged
from 7.1 to 19.4%, primarily due to patient pref-
erence or adverse events. In another study, Janson
and coworkers evaluated adherence to omalizu-
mab during a 5-year period, examining the rate of
missed doses and distribution of patient adher-
ence (good vs poor).12 Good adherence (defined
as rate of missed dose <10%) was observed in
55.9% of patients treated biweekly, and in 62.6%
of patients treated every 4 weeks. High
adherence rates in outpatient settings were also
observed by Canonica et al. during 12-month
follow-up in an observational, two-phase study, in
which the majority of patients continued omalizu-
mab treatment during the entire observation
period.25

Overall, omalizumab has been associated with
favorable effectiveness and safety outcomes.
Long-term omalizumab administration improves
asthma outcomes in real-life setting such as exac-
erbations, hospitalizations, nocturnal symptoms,
and ACT scores, with no adverse impact on risks of
side effects.26–30

In agreement with published data, our obser-
vational study showed that patients experienced
significant reduction in asthma exacerbations,
fewer hospitalizations, improvement in pulmonary
function (FEV1), and ACT score compared with the

https://doi.org/10.1016/j.waojou.2020.100103
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12 months before treatment (p < 0.001 for all).
Herein, a large proportion of patients who
demonstrated good adherence achieved signifi-
cant improvement of MIDs (always > 3) after the
first year of treatment. Moreover, in patients
treated for >4 years, the improvement of MIDs was
>9. This result is consistent with data reported by
other studies.31,32

Considering the reasons for discontinuation in
the present series, only one patient had an adverse
event (skin rush at the site of injection), thus con-
firming the good safety profile of omalizumab, as
demonstrated in previous studies.29 The main
strength of our study is that our data are
extended beyond 4 years of omalizumab
treatment in 30% of the study population;
moreover, the size of the study population is also
relatively large considering the study duration.
The major limitation of this study is its
retrospective design.

In conclusion, adherence to omalizumab in pa-
tients with asthma was high in our series, and was
further associated with older age and better ACT
score. Adherence was independent of the fre-
quency of treatment and did not affect the effec-
tiveness of treatment. Indeed, there was a
sustained benefit of omalizumab in terms of
improvement of both ACT and FEV1, as well as a
reduction in exacerbations and hospitalizations in
relation to duration of treatment.
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