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Abstract

Background: Current availability of several biologic treatments for severe asthma makes

it possible to choose the most appropriate for each patient. Sometimes a good percentage
of patients with severe asthma may be eligible for biologics that target either the allergic
phenotype or the eosinophilic one, but not all respond to that selected as first choice.

The aim of our real-life study was to assess whether, for patients with severe eosinophilic
allergic asthma, not previously controlled by the anti-IgE omalizumab, the shift to another
biologic targeting interleukin-5, such as mepolizumab, may represent a good therapeutic
choice.

Methods: A total of 41 consecutive patients with severe, persistent allergic, eosinophilic
asthma, uncontrolled despite treatment with omalizumab, were enrolled in seven certified
Clinical Respiratory Units of Southern Italy (Catania, Catanzaro, Foggia, Bari, Palermo, and
two University Respiratory Units of Naples) and shifted to mepolizumab without a wash-out
period. Data at baseline, after at least 12months of therapy with omalizumab, and after at
least 12months of treatment with mepolizumab were collected.

Results: After at least 12months of therapy with mepolizumab, patients experienced

a significant decrease in the number of exacerbations/year (5.8 = 1.8 versus 0.7 0.9,

p <0.0001), an increment of asthma control test score (12 + 2.7 versus 21.9 = 2.7, p<0.0001),
an increase in pre-bronchodilator forced expiratory volume in 1s (1.56 = 0.45 versus

1.86 =0.521, p<0.0001), and a reduction of blood eosinophils (584 = 196 cells/ul versus 82 + 56

cells/pl, p<0.0001). The percentage of patients who were dependent on corticosteroids
significantly decreased from 46% at baseline to 5% during treatment with mepolizumab.
Conclusion: Results of our real-life multicentric experience confirms that the shift to
mepolizumab could be a good therapeutic strategy in severe eosinophilic allergic asthma not
previously controlled by omalizumab.

The reviews of this paper are available via the supplemental material section.
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Introduction

More than 300 million people are affected by
asthma worldwide.! The majority of patients with
asthma can be effectively treated with currently
available medications, but a substantial subgroup
exists who remains difficult to treat. These
patients are often candidates for biological thera-
pies; however, not all people with severe asthma

can benefit from the same biological drug, and
physicians should carefully stratify patients for
the selection of an appropriate biologic agent.
The goal would be to implement a personalized
approach, but we can currently only phenotype/
endotype patients with asthma and use a targeted spiral .
therapy that could result as a winning, but also Uﬂf;ff,’:ﬁ{jﬁm Naples,
sometimes as a losing strategy. Italy

Pneumology, Physiology
and Nutrition, University of
Palermo, Palermo, Italy

Cecilia Calabrese
Department of
Translational Medical
Sciences, Section of
Respiratory Disease,

journals.sagepub.com/home/tar 1

@ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
@ (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/tar
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
http://crossmark.crossref.org/dialog/?doi=10.1177%2F1753466620929231&domain=pdf&date_stamp=2020-06-01

Therapeutic Advances in Respiratory Disease 14

Carla Maria Irene Quarato
Maria Pia Foschino
Barbaro

Department of Medical
and Surgical Sciences,
Institute of Respiratory
Diseases, University of
Foggia, Policlinico Riuniti
di Foggia, Foggia, Italy

At the moment, few biologics directed to the T2
endotype are available for severe asthma in Italy,
such as those that target immunoglobulin (Ig)E
(omalizumab), and those that target interleukin
(IL)-5 (mepolizumab) or its receptor (benrali-
zumab). In addition, some patients may be
treated with allergen-specific immunotherapy
(SIT), which is the only causal treatment option
for allergic asthma. According to Global Initiative
for Asthma guidelines, a forced expiratory vol-
ume (FEV1)>70% 1is required for specific
immunotherapy.? It has been recently reported
that SIT can be combined with biological treat-
ments, especially after asthma control has been
achieved.?

Although it appears easy to choose among the
available biologics, some patients with severe
asthma present overlapping features that may
benefit from different treatments. Hence, in such
situations, physicians have difficulty in prioritiz-
ing the optimal therapy for a given patient.
Furthermore, for patients who meet prescribing
criteria for several biologics, being allergic and
with high blood eosinophil levels, there are no
clear indications on how to make a given choice.
To help clinicians in the choice of the most
suitable add-on treatment for these patients,
Bousquet er al. proposed to consider omalizumab
as first-line therapy because of its efficacy and
safety assessed by a large body of real-life data
and over a decade of post-marketing surveillance;
however, not all patients receiving omalizumab
seem to respond well to treatment.

A post hoc meta-analysis performed in patients
from two phase III studies® evaluated the efficacy
of the licensed dose of mepolizumab versus pla-
cebo in severe eosinophilic asthma and associated
allergic characteristics, who had previously
received omalizumab treatment. The reduced
rate of clinically significant exacerbations associ-
ated with mepolizumab treatment was similar
irrespective of omalizumab eligibility, IgE levels,
or atopic phenotype. Moreover, the impact of
mepolizumab versus placebo on the improvement
in lung function, health-related quality of life, and
asthma control was observed at the end of the
study in both omalizumab-eligible and ineligible
patients. Thus, mepolizumab treatment is effica-
cious and may provide clinically important bene-
fits to a broad range of patients with severe
eosinophilic asthma, regardless of their omali-
zumab therapy history.

The most important multicenter clinical trial that
evaluated the effectiveness of mepolizumab in
uncontrolled patients with severe eosinophilic
asthma, after a switch from omalizumab, is the
OSMO (omalizumab switch to mepolizumab)
study.® This study demonstrated that mepoli-
zumab is a well-tolerated and relevant treatment
option in patients with severe eosinophilic asthma
that is unresponsive to high-dose inhaled corti-
costeroids (ICSs) and omalizumab, and that in
clinical practice it is possible to switch patients
safely and without side effects from one biologic
to another with no wash-out period. Consistent
results with those of OSMO have been reported
by the authors of a real-life study performed in
several centers of Northern-Central Italy, where
patients with previous omalizumab treatment fail-
ure were shifted to mepolizumab.”

Within such a context, the aim of this study was
to investigate our real-life experience in several
University Clinical Centers of Southern Italy,
regarding the shift to mepolizumab of patients
with a phenotype of severe allergic eosinophilic
asthma, uncontrolled by the previous anti-IgE
treatment with omalizumab.

Methods

We carried out a retrospective, multicenter, single-
group, self-controlled, real-life study in which 41
patients with severe persistent allergic asthma,
uncontrolled by a biologic treatment with omali-
zumab, were shifted to mepolizumab without a
wash-out period. This study was carried out accord-
ing to the principles of the Declaration of Helsinki.

These patients were managed by seven certified
Clinical Respiratory Units of Southern Italy
(Catania, Catanzaro, Foggia, Bari, Palermo, and
two University Respiratory Units of Naples). All
patients had been firstly selected for treatment
with omalizumab, and were then shifted to
mepolizumab according to clinical practice and on
the basis of all the criteria for eligibility approved
by the European Medicines Agency. Data at base-
line (i.e. before any biological treatment), as well
as after at least 12 months of treatment with omal-
izumab, were collected in a retrospective manner.
Data after at least 12months of mepolizumab
therapy were collected at each patient’s last visit.

The main aim of the study was to determine whether
treatment with subcutaneous mepolizumab at the
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licensed dose of 100mg significantly reduced the
number of hospitalizations, the rate of exacerba-
tions, and the need for chronic oral corticosteroid
(OCS) therapy over an observational period of at
least 1year. Secondary objectives were to evaluate
the eventual improvement of symptoms, change in
pre-bronchodilator FEV in 1s (FEV,), reduction of
blood eosinophil count and decrease in fractional
exhaled nitric oxide (FeNO). In a small group of
enrolled subjects, we were also able to collect spu-
tum samples that were used to analyze airway eosin-
ophil counts.

Patients

Eligible patients were =18 years of age and met the
European Respiratory Society/American Thoracic
Society (ERS/ATS) guideline criteria for a diagno-
sis of severe refractory asthma8 (that is, patients
with not well controlled asthma, despite taking
daily maximal inhaled treatment plus another con-
troller or OCS therapy for at least 6 months during
the previous year). In addition, they had total
serum IgE levels ranging from 30 to 1500IU/ml,
evidence of sensitization to at least one perennial
allergen (by prick test or Radio-AllergoSorbent
Test), blood eosinophil counts of at least 150 cells/
ul before starting mepolizumab and at least
300cells/ul during the previous 12months, and
also had a history of omalizumab failure defined as
lack of effectiveness (i.e. frequent severe exacerba-
tions and/or uncontrolled symptoms in patients
with a poor or moderate response in the global
evaluation of treatment effectiveness scale) after at
least 12months of treatment. Patients were
excluded if they had an uncontrolled asthma due
to inadequate or inappropriate treatment, poor
compliance to inhaled therapy or persistent uncon-
trolled comorbidities, or if they were diagnosed
with asthma/chronic obstructive pulmonary dis-
ease overlap, or also if any other severe disease was
likely to interfere with the conduct of the study.

End-points and assessments

The primary endpoint was the mean change with
respect to baseline in frequency of exacerbations
requiring hospitalization, as well as in total exac-
erbations and need for chronic OCS therapy,
occurring after at least lyear of therapy with
mepolizumab. Additional end-points included
the percentage of patients achieving a clinically
important increment from baseline in asthma
control test (ACT) score, and the mean change

from baseline in pre-bronchodilator FEV,,
recorded after at least 1lyear of therapy with
mepolizumab. An eventual improvement or wors-
ening in symptoms and asthma control was calcu-
lated on the basis of the assumption that a 3-point
change in ACT score from baseline to the final
visit expressed a clinically meaningful difference.
Levels of inflammatory biomarkers (FeNO levels
and blood/sputum eosinophil counts) were also
assessed. The cytological analysis of sputum sam-
ples was performed only in a small group of
enrolled subjects (10 patients).

Statistical analysis

Data at baseline and after therapy with each
asthma biological medication were expressed as
mean * standard deviation (SD) for continuous
variables (i.e. age, body mass index (BMI), total
IgE count, number of exacerbations, ACT, lung
function, and inflammatory biomarkers). Patients
falling within each clinical category of interest (i.e.
sex, positive skin-prick tests, type of concurrent
asthma therapy, OCS-dependent patients) were
computed in terms of number and percent.
Efficacy end-points were assessed by means of a
Student’s ¢ test for continuous variables and
Fisher’s exact test for categorical variables. A
p<0.05 was considered as statistically significant.

Ordered categorical data were analyzed with the
use of proportional-odds regression. For frequent
exacerbators and OCS users, an odds ratio <1
indicated a lower proportion of participants fall-
ing within these categories in the mepolizumab
period, when compared with post-omalizumab
and baseline periods. For decrease in annual
exacerbation rate and daily OCS use, hazard
ratios were also calculated. A hazard ratio <1
indicated a reduction in the risk of experiencing
exacerbations or need of OCS use.

Data were analyzed using GraphPad for Windows.

Results

Demographic characteristics

A total of 41 patients were included in the study.
Demographic characteristics are presented in
Table 1. In the above population, 10 (24%) had
one comorbidity; prevalence of multimorbidity
(two or more conditions) was 73%. Only one
patient had no comorbidity (Figure 1).
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Table 1. Characteristics of patients at baseline. Values for continuous
variables are expressed as mean = SD (min-max). Clinical category of
interest are computed in terms of number and percent (n, %].

Demographic characteristic

Value

Age (years, mean = SD)

Sex, female (n, %)

Sex, male (n, %)

BMI (kg/m2, mean + SD)

Current smokers (n, %)

Former smokers (n, %)
Familiarity for asthma (n, %)

Age of asthma onset (mean =+ SD)

Positive skin-prick test to a perennial
aeroallergen (n, %)

Positive skin-prick test to a seasonal
aeroallergen (n, %)

Total IgE count (mean = SD, min-max)
Concurrent therapy use at baseline
ICS (n, %)

ICS (ug/day BDP equivalent, mean = SD)
LABA (n, %)

SABA (n, %)

LAMA (n, %)

LTRA (n, %)

Comorbidities

Nasal polyposis

GER

Rhinitis

Bronchiectasis

0SAS

AERD

Urticaria

Dermatitis

No comorbidities

56.75+ 9 (26-79)
33 (80%)

8 (20%)
27.7+3.3

1(2%)
14 (34%)
19 (46%)
34.6+12.3 (11-55)
41(100%)

30 (73%)

3322179 (66-1237)

41 (100%])
1404.39 +585.75
41 (100%)
36 (88%)
37 (90%)
35 (85%)

n (%)
25 (61%)
21 (51%)
18 (44%)

9 (22%)

3 (7%)

3 (7%)

1 (2%)

1 (2%)

1 (2%)

AERD, aspirin-exacerbated respiratory disease; BDP, budesonide dipropionate;

BMI, body mass index; GER, gastro-esophageal reflux; ICS, inhaled corticosteroid;

IG, immunoglobulin; LABA, long-acting beta-agonists; LAMA, long-acting
muscarinic antagonists; OSAS, obstructive sleep apnea syndrome; SABA, short-

acting beta-agonists; SD, standard deviation.

Clinical, functional and biological data collected
in the course of the study are shown in Table 2.

Primary end-points: hospitalization, exacerba-
tions and systemic corticosteroids.

The number of patients experiencing exacerba-
tions decreased only during treatment with
mepolizumab, and in a statistically highly sig-
nificant manner [odds ratio, 0.019; 95% confi-
dence interval (CI), 0.001-0.320; hazard ratio
»<<0.0001].

Only 1 of 41 patients developed a severe exacer-
bation, requiring hospitalization, after starting
treatment with mepolizumab and during the fol-
low-up period.

A total of 15 patients (37%) experienced a total of
25 moderate exacerbations during treatment with
mepolizumab, of whom only 6 required therapy
with systemic corticosteroids. Overall, 26 of 41
patients (63%) were considered as being con-
trolled (composite of ACT score of >20 and no
exacerbation).

The mean = SD number of yearly exacerbations
in the overall study population was 5.8 = 1.8 dur-
ing the 12months prior to screening, 4.2 = 1.4
after treatment with omalizumab, and 0.7 = 0.9
after therapy with mepolizumab (Figure 2). The
decrease in asthma exacerbation rate during treat-
ment with mepolizumab was statistically highly
significant, with respect to both the pre-screening
period (hazard ratio, 0.125; 95% CI, 0.096—
0.162; p<<0.0001) and the period of treatment
with omalizumab (hazard ratio, 0.150; 95% CI,
0.115-0.162; p<<0.0001).

In the subgroup analysis of patients who experi-
enced >1 exacerbation during the on-treatment
period (n=7), the mean = SD number of exacer-
bations during the 12months prior to screening
was 7.4+3.0 (3-12), compared with 2.8+ 1.0
(2-6) recorded after treatment with mepoli-
zumab. The decrease in asthma exacerbation rate
was statistically significant also in this subgroup
analysis (p=0.0057).

The percentage of patients who were receiving
daily OCS therapy significantly decreased from
46% at baseline (19 patients) and from 24% after
omalizumab treatment (10 patients) to 5% (only
two patients) during treatment with mepolizumab
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Comorbidities

Urticaria

Chronic I

Rhinosunusitis

Bronchiectasis

Rhinitis

Figure 1. Patients’ comorbidities distribution.

(oddsratio, 0.795;95% CI,0.420-1.51; << 0.0001
and odds ratio, 0.564; 95% CI, 0.286-1.112;
$»<<0.0001 respectively). Therefore, 17 patients
who were OCS-dependent prior to receiving any
biologic treatment, were able to discontinue this
medication after treatment with mepolizumab.

In the same way, the daily OCS use significantly
decreased (hazard ratio, 0.024; 95% CI, 0.023—
0.025; p<0.0001 and hazard ratio, 0.096; 95%
CI, 0.087-0.106; p<0.0001 respectively).

Secondary end-points: effect on ACT and lung
function

The mean ACT score significantly increased from
12.0 (5-19) at baseline to 21.9 (8-25) during
treatment with mepolizumab (p<<0.0001). A
worsening in ACT score was detected in only 1
out of 41 patients (2%) (Figure 3).

The mean pre-bronchodilator FEV, increased
from 1.56*+0.45 (0.61-3.21)1 at baseline to
1.86 +0.52 (0.68-3.49) | after mepolizumab treat-
ment (p<0.0001). The mean pre-bronchodilator
FEV, increased in a statistically significant man-
ner also with respect to the pre-shift period (after
at least 16 weeks of treatment with omalizumab)
[mean pre-bronchodilator FEV,: 1.56=*0.47
(0.69-3.73)1] (Figure 4).

On the contrary, treatment with omalizumab was
not effective in improving FEV, from baseline in
these severe asthmatic patients (p=not significant).

Dermatitis

No Comorbidities

Additional end-points: inflammatory

biomarkers

The mean total blood eosinophil number
decreased from 584+ 196 (139-1220) cells/ul,
counted at baseline, to 82*+56 (0—419) cells/ul
after at least 1year of therapy with mepolizumab
(p<0.0001). The reduction of mean blood eosin-
ophil count was statistically significant also with
respect to the pre-shift period (after treatment
with omalizumab) (p <0.0001) (Figure 5).

The differences in fractional exhaled nitric oxide
measurement at constant expiratory flow of
50ml/s (FeNO;,) were not statistically signifi-
cant when comparing pre-screening evaluation
(baseline) with post-mepolizumab treatment
(37.3 £17.8 versus 34 = 15; p=0.367), as well as
when comparing the pre-shift period (post-omal-
izumab therapy) to post-mepolizumab period
(34 £ 15 versus 40.1 £16; p=0.069).

Finally, in a small group of 10 patients we also
performed the cytological analysis of sputum
samples, and we found a statistically significant
reduction in the percentage of eosinophils when
comparing baseline values with post-mepoli-
zumab levels (48.7 +28.5% wversus 9.6 + 6.2%,
p»=0.0083) (Figure 6).

Discussion

Treatment of severe asthma has become effica-
ciously practicable in recent years, probably
because of the availability of new biological drugs
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Table 2. Clinical, functional and biological data over study time. Values for continuous variables are expressed as mean £ SD
(min-max]. Clinical category of interest are computed in terms of number and percent (n, %).

Baseline Post- Post- p value p value
omalizumab mepolizumab (baseline versus  [baseline versus
(pre-shift) post-OMA) post-MEPO)
ACT score; 12.0+2.7 14.2+1.9 21.9+2.7 0.0003 <0.0001
mean = SD (min-max) (5-19) (5-24) (8-25)
ACQ-7 score; - 33=03 2.8+0.7 1.6+0.6 NS <0.0001
mean * SD (min-max]) (2.6-3.8) (1.5-3.8) (0.5-3.3)
AQLQ score; 3.7+0.6 4.6+1.0 48+0.8 NS 0.0475
mean * SD (min-max]) (3-4.6) (3.1-6.3) (3.6-6)
FEV; (pre-bd U; 156+0.45  1.56*0.47 1.86 +0.52 NS <0.0001
mean = SD (min-max]) (0.61-3.21) (0.69-3.73) (0.68-3.49)
FEV (pre-bd %); 640+132  683+135 75.7+12.7 NS <0.0001
mean = SD (min-max]) (22-96) (26-102) (33-109)
Patients who experienced severe 16 (39%) 5 (12%) 1(2%) <0.0001 <0.0001
exacerbations in the previous
12months
(requiring a hospital admission);
n [%]
Severe exacerbations in the previous 19 5 1 <0.0001 <0.0001
12months
(requiring a hospital admission); n
Severe exacerbations in the previous  0.5+0.6 0.1+0.2 0.03=0.05 <0.0001 <0.0001
12months (0-2) (0-1) (0-1)
(requiring a hospital admission);
mean = SD (min-max])
Patients who experienced 41 41 15 NS <0.0001
exacerbations in the previous (100%) (100%) (37%)
12 months;
n [%]
Exacerbations in the previous 200 164 25 NS <0.0001
12 months;
N
Exacerbations in the previous 58+1.8 L2+1.4 0.7+0.9 NS <0.0001
12months; (2-12) (1-12) (0-6)
mean = SD (min-max])
Corticosteroid-dependent patients; 19 10 2 0.0018 <0.0001
n (%) (46%) (24%) (5%)
Blood eosinophils cells/ul; 584+ 196 579 + 208 82 +56 NS <0.0001
mean * SD (min-max]) (139-1220) (240-1310) (0-419)
Blood eosinophils%; 8.2+3.5 8.3+35 1.8+1.2 NS <0.0001
mean = SD (min-max] (2.1-19.1) (2.4-18.2) (0.6-8.6)
Sputum eosinophils%; 48.7+ 285 43.1+163 9.6+6.2 NS 0.0083
mean = SD (min-max) (9-90) (9-80) (0-25)
FENOs, ppb; 37.3£17.8  40.1=16 34+15 NS NS
mean * SD (min-max) (10-79) (7.8-88) (12.2-86.4)

ACQ-7, Asthma Control Questionnaire (7 items]; ACT, asthma control test; AQLQ, Asthma Quality of Life Questionnaire; FENOs,, fraction of exhaled
nitric oxide at 50 ml/s; FEV, pre-bd, forced expiratory volume in 1s pre-bronchodilator; NS, not significant; SD, standard deviation.
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Figure 2. Rate of exacerbations/year in asthmatic patients at baseline, after omalizumab and after
mepolizumab.
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Figure 3. ACT score in asthmatic patients at baseline, after omalizumab and after mepolizumab.
ACT, asthma control test.
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FEV,, forced expiratory volume in 1s.
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Figure 6. Mean sputum eosinophils (%) in asthmatic patients at baseline, after omalizumab and after

mepolizumab.

that allow us a modern approach, such as
one of phenotype/endotype-driven therapy. Some
patients with severe asthma, however, notwith-
standing the biological therapy prescribed as first
line, still present uncontrolled asthma and experi-
ence exacerbations, leaving us unsatisfied with
the clinical response. This problem could be
faced in approximately one-third of patients with
severe asthma, who exhibit both allergic and
eosinophilic phenotypes,® thus being eligible for
either omalizumab, mepolizumab or benrali-
zumab. Consequently, choosing the most appro-
priate therapy can be challenging for physicians,
and the first-line selection can be unsatisfactory.

After the OSMO study, other trials and case
reports evaluated the effectiveness of mepoli-
zumab in patients who were not well controlled
during a previous period of treatment with omali-
zumab.”1%11 These studies ensue from the clini-
cal need of finding an adequate and effective

alternative treatment for patients with severe
allergic and eosinophilic asthma, who exhibit a
poor response to a previous treatment with omali-
zumab. In this context, we wanted to give our
contribution referring to the real-life experience
of several University Clinical Centers located in
Southern Italy.

The main result of our study, highly consistent
with OSMO® and the similar trial performed by
Bagnasco ez al.,” is that patients with severe eosin-
ophilic asthma, not optimally controlled by omal-
izumab, displayed a significant improvement in
asthma control following a direct switch to
mepolizumab, as reflected by the important
reduction in the rate of both severe and mild-to-
moderate exacerbations. In the OSMO study,
among 145 patients who were switched to mepoli-
zumab, the rate of clinically significant exacerba-
tions during the 32-week study period decreased
by 64% compared with the year prior to study
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enrollment®. After 1year of mepolizumab treat-
ment, Bagnasco er al.” registered a decrease in
the mean exacerbation rate of 81% in their
27 patients. Similarly to what was found by
Bagnasco er al.,” in our 41 patients the reduction
in the mean exacerbation rate was 83%.

In our population, after switching to mepoli-
zumab only 1 out of 41 patients developed at least
one severe exacerbation, requiring hospitaliza-
tion, compared with 5 patients during treatment
with omalizumab, with a decrease in the hospi-
talization rate of 70%, which represents a higher
percentage than that reported by the OSMO
study.® The reduction of overall hospitalization
number, also recorded after treatment with omal-
izumab despite its failure to reach an optimal dis-
ease control, could be explained by the fact that
patients on treatment with biologics undergo a
close follow up, which could help to prevent the
outbreak of serious worsening in clinical condi-
tions. Nevertheless, differently from the other
two studies,%’ only six moderate exacerbations
required treatment with systemic corticosteroids,
thus confirming the efficacy of mepolizumab in
maintaining the control of asthma over time. In
addition, a remarkable proportion of patients
(89%) who were OCS-dependent prior to receiv-
ing any biologic treatment, were able to discon-
tinue this medication, similarly to what was found
by Bagnasco et al.” It has been estimated that
about 64% of patients with severe asthma in Italy
are chronically treated with OCS.2These patients
are at a greater risk of complications due to OCS
therapy, such as osteoporosis and fractures, diges-
tive diseases, diabetes, obesity and kidney failure,
with an estimated cost of 243 million EUR each
year for the management of side effects.!2 Though
being more expensive than other controller medi-
cations for asthma, these new biological drugs are
very effective in sparing OCS, thus significantly
reducing the cost of the management of OCS
damage, which may exceed the estimated eco-
nomic burden of biologics.!?> Therefore, it seems
reasonable to encourage the choice of a biologic
therapy in suitable patients.

Moreover, in our patients we found relevant
improvements in ACT score, Asthma Control
Questionnaire at seven items (ACQ-7), and
Asthma Quality of Life Questionnaire. These
data, consistently with what has been reported in
literature,>~7 support the validity of mepolizumab
treatment also in terms of benefits perceived

by patients as improvements of symptoms and
quality of life.

In our study, the increase in pre-bronchodilator
FEV, from baseline to the post-mepolizumab
period amounted to 19%, whereas Bagnasco ez al.
recorded a greater improvement. Although the
improvement in pre-bronchodilator FEV, in our
study was statistically significant and exceeded the
minimal clinically important difference of 100ml,
we may have expected greater FEV, increases,
given the marked improvements detected with
regard to other parameters. However, FEV, meas-
urements may not reflect improvements in symp-
toms and asthma control that are perceived by
patients with severe/refractory asthma, thereby cre-
ating a dissociation between lung function and
asthma symptom control.!* Furthermore, we agree
with the suggestion of the OSMO study that
patients with such severe and long-standing asthma
might have undergone a remodeling process that
limits their capacity to improve spirometry.

The effectiveness of a given biological drug for
asthma in clinical practice mainly depends on the
correct patient selection. Most patients enrolled in
this study started omalizumab when it was the only
biological option for severe asthma, so that they
did not have the chance of receiving mepolizumab
as first biologic treatment. The current availability
of many biologics for severe asthma gives us the
opportunity to choose the one that is appropriate
for each specific phenotype, and switch to another
when the first chosen is not effective.

Omalizumab prescription is currently indicated
for patients with severe IgE-mediated asthma,
allergic to perennial allergens. In some studies this
drug also demonstrated efficacy in patients with
severe asthma allergic to seasonal allergens,!510
and in patients with allergic asthma with the
comorbid condition of seasonal allergic rhinitis.!?
All the enrolled patients in our study had a posi-
tive skin-prick test to perennial aeroallergens. In
addition, 73% showed a positive skin-prick test to
seasonal aeroallergens. These data seem to suggest
that the typology of allergy (i.e. to both perennial
and seasonal allergens) has no value in predicting
the response to treatment with omalizumab.

Add-on treatment with omalizumab has to be
administered every 2 or 4weeks at a determined
dose, based on body weight and total serum IgE
level prior to treatment. A sub-analysis of data
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from a large multicenter study demonstrated that
omalizumab is less beneficial for patients with a
total serum IgE level of 0-75 (IU/ml), even for
those testing positive for perennial allergen-spe-
cific IgE.1® On the other hand, in patients with
too high IgE levels, especially if they are associ-
ated with a high body weight, the therapy may
result ineffective because omalizumab cannot
decrease IgE levels below a certain necessary
threshold (i.e. 90%).!° In our study the mean
total serum IgE level was 332 + 179 IU/ml, with a
modal value of 336IU/ml. Since these values
seem perfectly in the average of those considered
in the main studies that have ascertained the ther-
apeutic efficacy of omalizumab, we can conclude,
also according to what has been previously
reported in the literature, that serum IgE levels
guide treatment choice towards the use of omali-
zumab, but are not predictive of the response to
this anti-IgE drug.20

In accordance with already published data,>7 our
study showed a significant decrease in peripheral
blood eosinophil count after switching from omali-
zumab to mepolizumab. This was an expected
result when considering the direct action of mepoli-
zumab on IL-5, namely the main eosinophil sur-
vival factor. Blood eosinophil counts are reliable
predictors of the response to treatment with
mepolizumab, as previous reports have convinc-
ingly demonstrated.?1-25> In particular, a post hoc
meta-analysis of the two phase III studies MENSA
and MUSCA,?26 referring to patients who had pre-
viously received an unsuccessful treatment with
omalizumab, has shown that, although mepoli-
zumab reduced the rate of clinically significant
exacerbations across all patient groupings, the
effect was lower in patients with a baseline blood
eosinophil count <300cells/ul. In the OSMO
study 66% of population had, at baseline, a blood
eosinophil count >300cells/ul.® Interestingly, in
our population the mean eosinophil count at base-
line was 595 cells/ul, with only two patients pre-
senting an eosinophil count <300 cells/ul. These
data could therefore suggest that mepolizumab
provides clinically important benefits for patients
with overlapping allergic and eosinophilic asthma
phenotypes, who have quite high blood eosinophil
counts. In addition, the most common comorbid-
ity condition in patients enrolled in our study was
nasal polyposis (61%). In another meta-analysis of
MUSCA and MENSA studies,?! and in a post hoc
analysis of MUSCA study,?’ patients with severe
eosinophilic asthma and nasal polyposis seemed to

experience greater benefit in terms of quality of life
and exacerbation decrease with mepolizumab,
compared with patients with eosinophilic asthma
and without nasal polyps. A suggestive explanation
for this finding is that the local generation of IL-5
within both upper and lower airways in such
patients can result in higher circulating blood
eosinophil levels, that are predictive biomarkers of
a better response to mepolizumab.2® Although this
hypothesis needs validation in larger study popula-
tions, the prevalence of nasal polyps in our patients
may indicate that subjects with severe asthma,
nasal polyps and high blood eosinophils experi-
ence a better response to mepolizumab rather than
to omalizumab.

Another relevant consideration refers to the dura-
tion of a biologic treatment for severe asthma. In
this regard, phase III trials and other studies have
repeatedly shown that after stopping omalizumab
treatment, free IgE levels in serum will increase
and, in parallel, clinical allergic symptoms will
reappear.?® In the same way, cessation of mepoli-
zumab treatment was associated with a rise in blood
eosinophil count and loss of asthma control.3°
These data suggest that a biologic therapy has to be
continued as a maintenance treatment for intermi-
nable time after reaching control. Alternatively, it is
conceivable to stop treatment only by carefully
monitoring biological markers (i.e. IgE, eosino-
phils) over time, in order to avoid the risk of exac-
erbations immediately after withdrawal.

In this study we also performed the cytological
analysis of sputum samples in a small group of
patients, and found a statistically significant
reduction in the percentage of airway eosinophils
in subjects under treatment with mepolizumab.
Performing induced sputum in severe asthmatic
patients is often difficult, and sometimes impos-
sible in presence of very low FEV, values.
However, asthma is a respiratory disease, and
evaluation of eosinophils in the target organ by
analysis of induced sputum could give more reli-
able pathophysiologic information. The presence
of high eosinophils in sputum has been reported
to be associated with the propensity to develop
frequent exacerbations,3! and further studies
evaluating the use in real-life of sputum analysis
during the follow up of patients treated with bio-
logical drugs targeting IL-5 would be interesting.
Finally, in this study we did not observe any
statistically significant difference in FeNO,, after
biological therapies, whereas Bagnasco ez al.”
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recorded a significant decrease in FeNO,, levels
after treatment with mepolizumab. Such a dis-
cordance is probably due to the fact that in our
study many patients at baseline and before the
shift from omalizumab to mepolizumab were
under treatment with high doses of OCS, which
lowered FeNO levels.

The main limitations of our study are related to
the small number of patients and to its retrospec-
tive design. Despite these considerations, the sig-
nificant decreases in exacerbation rate and OCS
intake occurred together with a marked improve-
ment in asthma control and pulmonary function,
and favorable changes in biological markers gave
consistency to the overall results.

In conclusion, in severe eosinophilic allergic
asthma not controlled by omalizumab, the shift
from anti-IgE treatment to another biologic ther-
apy targeting IL.-5, such as mepolizumab, seems
to be the best therapeutic strategy. This approach
is favored by the possibility of switching safely
patients from a biologic to another without a
wash-out period, and is also associated with no
risk of side effects due to a chronic use of OCS in
case of uncontrolled disease. Hence, physicians
should be encouraged to consider a second bio-
logical therapy after failure of the first one.
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