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ABSTRACT

Background: Few studies have provided real-world evidence of mepolizumab efficacy and safety. We
aimed to evaluate mepolizumab for severe eosinophilic asthma in daily clinical practice.

Research design and methods: Patients included in the RINOVA (Interdisciplinary Network for the
management of severe asthma in Veneto region, Italy) database were investigated. Blood eosinophil
count, forced expiratory volume in 1 second, % of predicted (FEV1%), fractional exhaled nitric oxide
(FeNQ), asthma control test (ACT), oral steroid (OCS) intake, and exacerbation rate were evaluated
during mepolizumab treatment.

Results: 69 patients were enrolled (mean age: 55.1 years; 60.9% females). A significant improvement
was detected at one month with respect to blood eosinophils (median level at baseline: 710/ul; —620/pl,
p < 0,001), FEV1% (median value at baseline 87; range: 79-101; +4, p = 0.001) and ACT (median value at
baseline 18; range: 14-20.5;+4, <0.001). A significant reduction of FeNO was observed six months after
the treatment start, when the exacerbation rate and the mean OCS dose significantly decreased
(respectively: A reduction —3; p < 0.001 and -5 mg; p < 0.001).

Conclusions: Our study provides real-world evidence of mepolizumab safety and confirms its
dramatic steroid sparing effect. The greatest clinical change (ACT and FEV1) was observed within
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the first month.

1. Introduction

Asthma is a common respiratory disease and its worldwide pre-
valence ranges from 5% to 8% in the general population [1].
Most of the patients can be controlled by the inhaled treatment,
but 5-10% of them suffer from severe asthma [2]. The patients
affected by severe asthma need for high doses of inhaled corti-
costeroids (ICS), long-acting beta agonists (LABAs) plus one or
two controllers such as montelukast and/or tiotropium. Despite
this regular therapy, some patients remain uncontrolled and
experience frequent exacerbations, requiring admissions to the
emergency departments and regular or intermittent bursts of
oral corticosteroids (OCS). The identification of the specific dis-
ease phenotype is critical in these patients, especially in order to
identify potential candidates to the new biologic drugs as an
add-on therapy [2]. Omalizumab, which was the first biclogic
drug available on the market for the treatment of severe allergic
asthma, is an anti-lgE humanized monoclonal antibody [3]. More
recently mepolizumab, a humanized anti-interleukin 5 (IL5) IgG1/
k antibody, was introduced for the severe eosinophilic asthma
phenotype. In fact, IL5 plays a key role in that condition as
a modulator of eosinophils development at any step, including

maturation in the bone marrow, activation, chemotaxis, survival,
and proliferation [4]. Several controlled studies have proved the
efficacy and safety of mepolizumab in severe eosinophilic asthma
[5-12]. The reduction of the exacerbation rate [5-8; 10-12] and
the decrease of OCS use [6,9] were reported as the main positive
outcomes. A less impressive effect on lung function was also
observed [8]. In all the studies, a substantial fall in blood eosino-
phils was described [5-8]. However, more positive results were
observed in patients with eosinophilic count =300 cells/ul, which
is the current cutoff required by the Italian National Health
Service (NHS) for the mepolizumab use in clinical practice [7-9].
However, the recent literature has pointed out that the different
setting which characterizes the controlled trials and the real-life
studies is relevant and may impact on the final treatment-related
outcomes. Thus, the results of controlled studies need to be
confirmed in the real-life setting [13,14]. Under this perspective,
our real-life multicenter study aimed to evaluate the clinical
efficacy and the safety of mepolizumab, as well as the timing
of the treatment outcomes, in a group of patients with severe
refractory eosinophilic asthma during a 6 months treatment
frame.



Article highlights

» Several controlled studies have proved the efficacy and safety of
mepolizumab in severe eosinophilic asthma. The reduction of the
exacerbation rate, the decrease of OCS use, and to a less extent the
lung function improvement represented the main clinical outcomes.

« The different setting which characterizes the controlled trials and the
real-life studies may impact on the final treatment-related outcomes.
Thus, the results of controlled studies need to be confirmed in the
real-life setting. Up to now, the real-world evidence about mepolizu-
mab is small.

s Our study, to the best of our knowledge including up to now the
largest population in real life, confirmed mepolizumab efficacy and
rapid clinical effect, without any adverse events.

¢ The greatest clinical change in terms of FEV1 and ACT in comparison
with the baseline values was cbserved within the first month after
the treatment start

e Over a 6 months follow-up, a dramatic steroid-sparing effect and
exacerbation rate decrease were observed.

The definition of responder or nonresponder to the treatment, and
therefore the decision about treatment continuation, should
include a global evaluation and should be tailored according to
each patient’s profile.

2. Patients and methods

A retrospective analysis of the RINOVA database was carried out.
RINOVA (Interdisciplinary Network for the management of severe
asthma in Veneto region, Italy), an implementation of NEONet -
North East Omalizumab Network [15], is a nonprofit network
project including 6 Allergy and Respiratory Referral Centers for
Severe Asthma located in the Northeast region of Italy and
approved by the local ethics committee. RINOVA aims to collect
real-life but standardized clinical information from adult patients
affected by severe asthma and treated with mepolizumab, in
order to provide real-world evidence. RINOVA project intends to
address the current unmet needs regarding biologics in severe
asthma, including specific clinical outcomes and timing of
response, the impact on comorbidities, the long-term follow-up
of treated patients, the predictors of response, and the optimal
treatment duration. The participating clinicians, once obtained
informed consent from the patients, enter anonymous coded
data into a shared limited-access web platform. The inclusion
criteria were the following: (1) A confirmed diagnosis of severe
asthma according to the ERS/ATS definition [2]; (2) Eligibility to
mepolizumab treatment, according to the prescription require-
ments established by the European Regulatory Agency [16] (>150
eosinophils/uL when recruited and at least 300 cells/uL within the
twelve months prior to treatment start).

Each patient received as add-on therapy mepolizumab 100 mg,
which was administered subcutaneously every four weeks.

Lung function assessment, FENO measurement, and asthma
control test were evaluated at baseline, and 1, 3, and 6 months
after the treatment start. Eosinophils blood count was performed
at baseline, and 1 and 6 months after the treatment start. Oral
steroid intake and exacerbation rate in the previous 12 months
were recorded at baseline, and 6 months after the treatment start.

The study was carried out according to the principles of the
Declaration of Helsinki and received the approval of the local
Ethic Committee. A written informed consent was obtained
from each participant to the study.

2.1. Statistical analysis

Blood eosinophilia (cells/pl), asthma control test (ACT), oral
steroid (OCS) dose (mg), predicted value of the forced expira-
tory volume during the first second (FEV1%) and exhaled nitric
oxide (FeNO) in parts per billion (ppb) were measured at
baseline and after different intervals (1, 3, 6 months), depend-
ing on the clinical parameter. The respective mean and med-
ian for all continuous parameters were calculated. Since none
of the available parameters was normally distributed, the
Wilcoxon nonparametric test was employed to contrast differ-
ences at various intervals. Differences in proportions were also
assessed for categorical data. All comparisons were made with
the respective baseline values. The level of significance of all
tests was set at 0.05.

3. Results

Overall 69 patients were enrolled and investigated, 33 by Allergy
Units and 36 by Respiratory Medicine Units. Demographic data
are shown in Table 1. A prevalence of females was observed
(60.9%). The mean age was 55.1 (range 21.1-80.5 years) and
body mass index (BMI) was 24 + 3.8 (range 17.3; 35.4). Nasal
polyps were detected by nasal endoscopy in 42 patients (60.9%);
among them 5 patients (12.0%, 7.2% of the whole study popula-
tion) suffered from aspirin intolerance. All the patients were on
regular treatment with a combination of ICS (mean dose:
1085.4 + 481.2 mcg of fluticasone propionate equivalents) plus
long-acting B-agonists (LABA). Furthermore, in 40.3% of patients
the pharmacological treatment also included a leukotriene
receptor antagonist and in 37.9% a long-acting muscarinic
antagonist. The whole sub-population with nasal polyps had
been prescribed topical nasal steroids. All the patients were
using OCS, on regular basis or intermittently. Table 1 reports
the distribution of the considered clinical variables at baseline
and following time-points, expressed as mean and median.
Table 2 summarizes how the different parameters have
changed during the treatment course, within the study time-
frame. The median blood eosinophils level at baseline was
710/pl, showing a substantial depletion at the first month
assessment (—620/ul, p < 0.001) with no significant further
changes at the six months recording (mean value 130/ul).
The baseline FEV1% median value (87; range: 79-101) sig-
nificantly increased at the first time-point assessment
(1 month: +4, p = 0.001), it showed a plateau during the
remaining study time frame but maintained a significant
improvement in comparison with baseline (3 months: +3,
p = 0.001; 6 months: +5, p = 0.001) (see also Figure 1). The
proportion of subjects with FEV1% <80 significantly
decreased from 63.1% at baseline to 50.0% at month 1
(p < 0.001), 54.0% at month 3 (p < 0.001) and to 57.1% at
month 6 (p < 0.001). However, a clinically significant increase
(> 15%) was registered in 38.7% of patients after six months.
The median FeNO value before the treatment start was 73.0
ppb and a statistically significant reduction was observed only
six months after treatment started (—18 ppb, p > 0.001) (see
also Figure 2). The proportion of subjects with FeNO >40 ppm
was 79.7% at baseline, significantly increasing to 85.4% after



Table 1. Distribution of factors; Number (N), percentage (%); mean = SD; median (interquartile (IQ) range); M = missing values.

VARIABLES Baseline Month 1 Month 3 Month 6

Sex Female — N (%) 42 (60.9%)
Male - N (%) 27 (39.1%)

Age (years) Mean + SD 554 + 119
Median (IQ) 54.5 (49.3; 64.7)

Poliposis No - N (%) 27 (36.1%)
Yes — N (%) 42 (60.9%)

BMI *(m/ng) Mean + SD 24+ 38
Median (1Q) 23.7 (17.3; 35.4)

Eosinophils (blood count/pL) Mean + SD 983 + 1021.3 181.6 + 1721 130.5 + 1923
Median (1Q) 710 (405; 1,010) 145 (90-200) 90 (60-150)
Missing values 5 19 10

FEV1% * Mean + SD 731+ 189 781 £ 16.3 78.7 £ 18.2 794 + 191
Median (IQ) 76 (59; 88) 79 (65.5; 87.5) 79 (65; 94) 77 (65; 98)
<80 - N (%) 41/65 (63.1%) 28/56 (50.0%) 34/6 (54.0%) 36/63 (57.1%)
Missing values 4 13 6 6

Tiffeneau index Mean + SD 64.7 + 10.2 679 + 8.9 67.0 £ 126 67.4 + 10.8
Median (1Q) 64.9 (58.9; 71.4)  66.8 (63.5; 74.0)  68.7 (62.3; 74.7)  67.9 (61.7; 75.2)
Missing values 5 14 6 6

Asthma Control Test (ACT) Mean =+ SD 16.8 + 4.8 214 + 3.2 229 +33
Median (IQ) 18 (14; 20.5) 22 (20; 24) 24 (22; 25)
<20 - N (%) 43/64 (67.2%) 9/52 (17.3%) 5/52 (9.6%)
Missing values 5 17 17

Exhaled Nitric Oxide (FeNO) (ppb) Mean = SD 777 £ 445 85.4 + 584 729 + 49.6 60.2 + 45.7
Median (1Q) 73 (45.8; 98) 73 (47.3; 95.5) 62 (36.5; 98.5) 50 (28.5; 73)
> 40 - N (%) 47159 (79.7%) 41/48 (85.4 %) 41/58 (70.7%) 35/57 (61.4%)
Missing values 10 21 1 12

Oral Cortiso-steroid Therapy (OCS)  Yes - N (%) 43/61 (70.5%) 19/59 (32.2%)
Mean + SD 8.5+ 8.8 mg 14 +£22
Median (1Q) 5(0; 12.5) mg 0 (0; 2.5)
Missing values 8 10

Relapses (number) Yes - N (%) 64/68 (94.1%) 26/65 (40.0%)
Mean = SD 49+ 34 06+ 14
Median (1Q) 4(36) 0 1)
Missing values 1 4

* BMI = body mass index

** FEV1% = forced expiratory volume during the first second (percentage of the predicted value

Table 2. Variation of different clinical parameters from baseline to month 1, 3, and 6.

Baseline values

CHANGE AT MONTH 1

CHANGE AT MONTH 3

CHANGE AT MONTH 6

VARIABLES Estimates p-value Estimates p-value Estimates p-value
Eosinophils (blood count/ul) Median (IQ) 710 (405; 1,010) —620 (—950; —360) <0.001* —620 (-910; —300)  <0.001*
FEV1% Median (IQ) 76 (59; 88) +4 (=2; 14) 0.001* +3 (=1;12) 0.001* +5 (—4; 13.5) 0.001*
<80 - N(%) 41/65 (63.1%) 28/56 (50.0%) NS ** 34/63 (54.0%) NS ** 36/63 (57.1%) NS **
ACT Median (1Q) 18 (14; 20.5) +4 (1; 8) <0.001* +6 (2; 10) <0.,001*
<20 - N(%) 43/64 (67.2%) 9/52 (17.3%) <0.007** 5/52 (9.6%) <0.007**
FeNO (ppb) Median (IQ) 73 (45.8; 98) -4 (=23;7) NS -11.5(-28; 9) 0.045* —-18 (-38; -2) 0.001*
> 40 N(%) 47/59 (79.7%) 41/48 (85.4%) NS** 41/58 (79.7%) NS** 35/57 (61.4%) 0.015**
Relapses (Number) Median (1Q) 4 (3; 6) -3 (=5;-2) <0.001*
Patients — N(%)  64/68 (94.1%) 26/65 (40.0%) <0.001**

* Wilcoxon test p-value (difference from baseline)
** difference in proportions

Number, percentage of patients (%); median; interquartile range (1Q); Wilcoxon test p-value. NS = nonsignificant. ACT = asthma control test; FEV1% = exhaled
expiratory volume during the first second (percentage of predicted value); FeNO = exhaled nitric oxide.

one month, decreasing to 79.7% after three months and
further reducing to 61.4% after six months.

ACT median score showed the greatest change 1 month
after the treatment start (+4; <0.001), with a less evident
improvement at 6 months (+6; p < 0.001), though still signifi-
cant in comparison with baseline (see also Figure 3). The
baseline proportion of patients showing ACT <20 was 67.2%,
reducing to 17.3% at month 1 (p < 0.001) and to 9.6% at
month 6 (p < 0.001).

The median number of relapses before mepolizumab treat-
ment was 4/year. After 6 months from the treatment start a sig-
nificant decrease was registered (A reduction —3; p < 0.001). The

proportion of subjects with asthma relapses at baseline was
94.1% and decreased to 40.0% after 6 months (p < 0.001).

Table 3 reports the variation of OCS treatment during mepo-
lizumab treatment course. At baseline, the median dosage of
OCS was 5 mg of prednisone or equivalents. After 6 months the
initial dosage significantly decreased (-5 mg; p < 0.001). The
proportion of patients on daily OCS therapy was 70.5% at base-
line, reducing to just 32.2% after 6 months. Only 2 patients were
still on daily OS therapy at 6 months evaluation

In order to evaluate the potential impact of nasal polyps on
the treatment effect, a direct comparison between patients
with and without polyposis including the main clinical
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Figure 1. Box plot displaying the nonparametric summary of the percentage of
predicted value of Forced Expiratory Volume during the first second (FEV1%) at
baseline and after 1, 3 and 6 months of treatment with Mepolizumab. Median,
interquartile range and lower/upper limits.

Wilcoxon test p-value for the difference in FEV1 between:* baseline and month 1** baseline
and month 3*** baseline and month 6
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Figure 2. Box plot displaying the nonparametric summary of the fractional
exhaled nitric oxide (FeNO) at baseline and after 1, 3, and 6 months of
treatment with mepolizumab. Median, interquartile range, and lower/upper
limits. PPB = Parts per Billion.

Wilcoxon test p-value for the difference in FEV1 between:* baseline and month 1** baseline
and month 3*** baseline and month 6

outcomes was performed. Table 4 shows similar improvement
in the two subpopulations in terms of blood eosinophils count
and ACT score. Patients without polyps were characterized by
a lower baseline FEV1% and a more significant improvement
of the same parameter could be observed after 6 months in
comparison to the patients with nasal polyps.

A global evaluation of clinical response to mepolizumab was
also performed. In particular, the proportion of nonresponder
patients, partially responder and fully responders was evaluated
by considering the presence of relapses (yes/no), FEV1% < or 280
and ACT score < or =20. As Table 5 shows, the majority of
patients (53.3%) fully responded to mepolizumab treatment
after 6 months (no relapses recorded, FEV1 = 80 and ACT =20),
whereas nonresponders (relapses, FEV1 < 80 and ACT <20) were

ACT over time (ordinal summary)
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Figure 3. Box plot displaying the non parametric summary of asthma control
test (ACT) at baseline and after 1 and 6 months since treatment start with
mepolizumab. Median, interquartile range and lower/upper limits.

Wilcoxon test p-value for the difference in FEV1 between:* baseline and month 1** baseline
and month 6

Table 3. Patients on oral corticosteroid (OCS) therapy, from baseline to month 6.

Categories of patients on OCS Change at

therapy Baseline Month 6 p-value

Patients on OCS therapy 43/61 (70.5%) 19/59 (32.2%) <0.001*

OCS dosage (mg) — Median (1Q) 5(0; 12.5) -5(-10; 0) < 0.001*

Patients maintaining the initial 2/42 (4.8%)
0OCS regimen

Patients reducing the initial OCS
dose by 50-74%

Patients reducing the initial OCS
dose by 75-99%

Patients fully suspending the
initial OCS regimen

6/42 (14.3%)
10/42 (23.8%)

24142 (57.1%)

* Difference in proportions
** Wilcoxon test p-value
Number, percentage (%); median with interquartile range (1Q).

only 6.0%. The rate of partial responders at 6 months was 54.0%.
Table 5 also reports the rate of response to mepolizumab after
1 month. 8.5% patients were non responders at month 1, having
both FEV1%<80 and ACT score <20. However, 75% of the latter
subgroup still showed some improvement at 6 months, becom-
ing partial responders. At month 1, the rate of partial responders
(46.8%) was slightly higher than full responders (44.6%). The vast
majority of patients of both categories tend to maintain their
response after 6 months, especially fully responders (81.8%),
suggesting early efficacy of mepolizumab in asthma control.

No local or systemic adverse events were recorded during
the treatment course.

4. Discussion

Our observational study investigated the efficacy of mepolizu-
mab as a treatment for severe eosinophilic asthma in a real-life
setting. It focused in particular on specific clinical outcomes and
their timing of change from the treatment start, within
a 6-months observation period. The greatest improvement in
terms of lung function, ACT score, and blood eosinophilia was
detected since the first follow-up visit, on month after the treat-
ment start. After that, a less evident change, but still significant in
comparison with baseline, was observed. With regard to FeNO,



Table 4. Comparison of different clinical parameters from baseline to month 6, by nasal poliposis.

PATIENTS WITHOUT POLYPS (N = 27)

PATIENTS WITH POLYPS (N = 42)

FACTORS ESTIMATES BASELINE MONTH 6 P value BASELINE MONTH 6 P value
FEV1% Median (1Q) 64 (56; 81) +5 (1;17) 0.006* 77 (65; 92) +4 (-7;11) NS*
Decrease/no change 6/25 (24.0.%) 13/35 (37.1%) NS
increase by 1-14% 9/25 (36.0%) 12/35 (34.3%)
increase = 15% 10/25 (40.0%) 10/35 (28.6%)
ACT < 20 N of patients (%) 19/25 (76.0%) 3/22 (13.6%) <0.0071%** 24/39 (61.5%) 2/30 (6.7%) <0.007**
Blood Eosinophils Median (1Q) 830 (410; 1,170) —815 (—1,105; —420) <0.001* 700 (400; 980) —600 (—910; —350) <0.001*

® Wilcoxon test p value;
@ Chi square test p value (association of nasal poliposis with FEV1% variation)
** Difference in proportions

Number (N), percentage (%), median, interquartile range (IQ). ACT = asthma control test; FEV1 = exhaled expiratory volume during the first second.

Table 5. Category of patients, by response to mepolizumab treatment, Number, percentage (%).

CATEGORY OF PATIENTS MONTH 1

Non responders
Partial responders

Fully responders

Nonresponders@ 4/47 (8.5%)

21/47 (46.8%)

Partial responders#

Fully responders* 22/47 (44.7%)

MONTH 6
Relapses, ACT <20, FEV1% <80 3/50 (6.0%)
Relapses, ACT<20, FEV1% =80 1/50 (2.0%)
Relapses, ACT =20, FEV1% <80 12/50 (24.0%)
Relapses, ACT =20, FEV1% =80 2/50 (4.0%)
Relapse free, ACT =20, FEV1%<80 12/50 (24.0%)

Relapse free, ACT =20, FEV1% =80 20/50 (40.0%)

Nonresponders® 1/4 (25.0%)
Partially responders” 3/4 (75%)
Fully responders* 0

Nonresponders® 2/21 (9.5%)

Partially responders” 16/21 (76.2%)
Fully responders* 3/21 (14.3%)
Nonresponders® 0

Partially responders* 4/22 (18.2%)
Fully responders* 18/22 (81.8%)

@ Patients both with FEV1% <80 and ACT<20.
# Patients with either FEV1% <80 or ACT <20.
* Patients with both FEV1% =80 and ACT =20.

a statistically significant reduction was observed only at the six
months assessment. At the same time-point, the median number
of exacerbations and the median dosage of OCS also significantly
decreased. Of note only 2 subjects were still on daily OCS therapy
at the 6 months evaluation.

The efficacy and safety of mepolizumab as a treatment
option for severe eosinophilic asthma in patients with at
least 300 eosinophils/pL in the blood has been proved by
several trials [5-12]. In particular, the clinical impact of mepo-
lizumab has been described in terms of steroid-sparing effect,
health-related QoL improvement, pre-bronchodilator FEV1
increase, and annual exacerbation rate reduction.

However, it has been highlighted that randomized clinical
trials are needed to prove efficacy and safety of new drugs, but
cannot address some issues strictly connected with the real-life
setting. The identification of responders, the optimal treatment
duration, the impact of the treatment on comorbidities, its long-
term safety and tolerability (including the definition of potential
risk factors for adverse events), the long-term dropout analysis
and the reasons for that are part of the un-answered questions
the physicians face in their daily practice [13,14].

Furthermore the different study setting characterizing clinical
trials and real-life studies may significantly impact on the clinical
treatment outcomes, mainly due to substantial differences in the
study populations in terms of age, comorbidities profiles, and
treatment prescription criteria [13,14]. In fact, patients enrolled in
clinical trials represent an ideal pathophysiological model more
than a real patient, as they are young, nonsmoker, without

concomitant diseases, without the need for multiple drug regi-
mens. A recently published comparative analysis of mepolizu-
mab studies highlighted a number of differences between the
real-life and clinical trials study populations. Overall, the real-
world patients were older, presented a higher blood eosinophils
level and more frequently suffered from nasal polyposis, whereas
the clinical trial population showed a worse pulmonary function
and the need of a higher OCS dose at baseline [17].

Similar differences in comparison with clinical trials [7-9,11]
were observed in our study population as well; the patients’
average age was 54.5 years, age range 21.1-80.5 years, mean
blood eosinophils level (cells/uL) was 983 + 102, nasal polyposis
was detected in 42 subjects (60.9%). On the other hand, mean
lung function was better than in clinical trials (FEV% 73.1 + 18.9)
and the baseline OCS dose was lower (8.5 + 8.8 mg).

Up to now few studies provided real-world evidence con-
cerning mepolizumab efficacy and safety [18-20]. A small sin-
gle center Italian study including 14 patients documented that
a 6 months mepolizumab treatment was able to significantly
decrease blood eosinophil levels, asthma exacerbation rate,
OCS intake, and to improve symptoms control and lung func-
tion, showing a very good safety and tolerability profile [18].
A German study including 42 patients, assessed at baseline
and 6 months after the treatment start, reported that mepo-
lizumab was effective in 76% of them, in terms of lung func-
tion, blood eosinophils, and patient reported outcomes.
However, no one of the baseline patients’ characteristics (gen-
der, BMI, smoking history, allergies, baseline level of



eosinophils) was able to predict treatment response [19].
A Japanese prospective open-label study on 32 patients
demonstrated the long-term safety and efficacy of mepolizu-
mab over a period of 48 weeks, including both clinical and
biological markers of efficacy (ACT, FEV1%, eosinophils,
plasma thymus, and activation-regulated chemokines) [20].

Overall, similarly to the other observational studies, our
findings confirm that mepolizumab in the real-life setting as
well is able to reduce the need of oral steroids, to improve
patient reported outcomes (ACT), to increase lung function
and to decrease the exacerbation rate. The most striking
observation in our study is about the fast clinical response,
which involves each one of the considered parameters. In fact,
in comparison with baseline, at the first month assessment
blood eosinophils count, ACT and FEV1% of predicted signifi-
cantly changed. This finding is in line with the results
described by another real-life study, which is the only one
providing a first-month assessment of the same variables,
though including an extremely smaller study population sam-
ple (14 patients) [18].

On the opposite, FeNO showed a statistically significant
reduction only at the six months assessment. In patients
treated with mepolizumab, a lack of parallelism between
blood eosinophilia and FeNO or induced sputum eosinophilia
values has been described [21,22]. Providing an explanation
for that is not easy. In the light of FeNO as an expression of
tissue eosinophilia, although controversial [23-25], its slow
decrease may indicate that tissue inflammation is character-
ized by a different timing of response to mepolizumab in
comparison with blood eosinophilia. On the other side it is
known that IL-13 more than IL-5 drives FeNO production,
which would be in this case partially independent from
eosinophils. Also, many other factors may impact on FeNO
levels, including infectious and environmental triggers that
can sustain a TH2 inflammation beyond eosinophils in pre-
disposed individuals [25,26]. No data on the trend of FeNO
during mepolizumab treatment are available from the other
real-life studies [18-20].

Furthermore, beside the first month assessment, a slightly dis-
homogeneous trend can be described for the different para-
meters during the study time frame. In fact, the initial blood
eosinophil depletion at the first month follow-up remained
unchanged over the whole observation period. ACT, although
showing the greatest improvement between baseline and the
first month follow-up, kept increasing at every follow-up time
point. FEV1%, whose increase although statistically significant
reached normal values in no more than half of patients, showed
an evident improvement at the first month assessment, but no
further noteworthy changes were observed at the 3 and
6 months follow-up assessments. A similar trend is reported by
the small Italian real-life study [18]. It could be hypothesized that
a lung function improvement after the first month since the start
of the treatment is unlikely. However, the most important out-
comes under a clinical perspective are represented by the reduc-
tion of OCS dose and of exacerbation rate, as they have the most
relevant implications in patients’ life and disease management.
Similarly to other chronic diseases, the regular and/or high-dose
intake of oral steroids in severe asthmatic patients is responsible

for great impairment in terms of OCS-related adverse events and
comorbidities [27,28]. In our study population, a dramatic
decrease of OCS use has been recorded (Table 3). Similar obser-
vations are provided by other real-life studies, although includ-
ing smaller study population samples [18-20].

The potential impact of nasal polyps, which represents
a not negligible comorbidity in our dataset, on mepolizumab
efficacy was also investigated. Similar patterns of improve-
ment in terms of ACT score and blood eosinophils count
could be observed among patients with and without nasal
polyps. Of note, the baseline FEV1% was worse among
asthma patients without polyps, who appeared more respon-
sive to mepolizumab in terms of lung function. It can be
hypothesized that the presence of nasal polyps increases the
need for OCS intake, which may be related to the better
baseline lung function in patients with polyposis. However,
no other reports have so far specifically addressed the issue
in real life.

Taken together, the body of real-life evidence remarks
that the overall clinical outcome of the biologic treatment
depends on a number of determinants including duration
of the disease, current or previous smoking habit, presence
of comorbidities, lung function status before the treatment
start. Accordingly, the clinical response evaluation, as well
as the decision about the treatment continuation, should
be tailored on the specific patient background.

The small study population size represents a major limita-
tion of our study. Due to the relatively low prevalence of
severe asthma [29], a large sample of patients undergoing
a specific biologic treatment is not easy within a real-life
frame, especially when considering drugs that have been
recently marketed. On the other hand, the relevance of real-
world data in order to confirm and implement the outcomes
emerging from the clinical trials has been described, as dis-
cussed before. Moreover to the best of our knowledge, our
study includes up to now the largest population treated with
mepolizumab for severe eosinophilic asthma in a real-life set-
ting. The homogeneity of our population study, coming from
a well-defined area in the Northeast of Italy, and the standar-
dization of the clinical information collected within the
RINOVA Network by referral centers sharing the same
approach in the management of severe asthma, whether
Allergy or Respiratory Medicine Units, in accordance with the
strict recommendations about the issue provided by the regio-
nal regulatory agency, is in our opinion an added value in
providing real-world evidence about the effect of a biologic
drug. Although the retrospective design of the study could
itself weaken our findings. Furthermore, when evaluating the
asthma exacerbation rate, we compared the 12 months period
before the mepolizumab treatment start with the 6 months
period after it. However, although not completely correct from
a methodological point of view, it corresponds to clinical
practice setting. In fact, according to the Italian Regulatory
Agency, the exacerbation rate in the previous 12 months has
to be assessed as a prescription criterion for mepolizumab,
while a 6 months follow-up evaluation is required in order to
decide about the treatment continuation [30]. The same
method has been also applied in another real-life study [19].



5. Conclusions

Our study, up to now including the largest population in real life,
provided real-world evidence of mepolizumab safety, efficacy, and
rapid clinical effect. The different timing and entity of clinical
change of the considered parameters suggests that the definition
of responder or nonresponder to the treatment should include
a global evaluation and should be tailored according to each
patient’s profile. In fact, the greatest clinical change in terms of
FEV1 and ACT in comparison with the baseline values was
observed within the first month after the treatment start, suggest-
ing that treatment continuation in patients without a clinical (lung
function and patient reported outcomes) response within the first
month should be carefully evaluated. On the other hand, if the
steroid sparing effect and the reduction of exacerbation rate
represent the most expected clinical outcomes for that patient,
the impact of mepolizumab should be evaluated over a 6 months
treatment frame.

However, further real-life research is needed especially to inves-
tigate the current unmet needs including the identification of
treatment response predictors and the optimal treatment
duration.
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