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ABSTRACT:

Background: Severe asthma is a disease with a heavy socio-etortmurden and a relevant
impact on the life of patients. Mepolizumab (MER3s recently introduced in practice. The
previous data were favourable as efficacy and yafet concerned. Nowadays, we can report the
clinical data after more than one year of use oFMithe real-life setting.

Objective

To evaluate the efficacy and safety of MEP in d liéa framework, mainly concerning asthma
exacerbations, steroid dependence, effects orra¢spi function and adverse events.

Methods

This retrospective analysis was performed on 13iems, treated with MEP for at least 12 months,
and referred to eleven severe asthma clinics ily.Itall patients met the criteria for severe
uncontrolled asthma according to ATS/ERS guideliaed prescribing MEP conditions according
to the Italian Drug Agency (AIFA).

Results

We could observe 138 patients (78 female, age 58#a0s). The average age of onset of asthma
was 34 + 16 years. The blood eosinophil count dee@ from 822+49LL at baseline to 117+96
/uL (p< .0001) after 12 months of therapy. Exacedretidecreased from 3.8/year to 0.7/year (-
81%; p< .0001). Steroid-dependent patients befoe® NB0%) with a daily dose of 10.1 + 9.4 mg
prednisone decrease at 28% after 12 months withreannof 2.0+4.2 mg/day (p< .0001). The
occurrence of adverse events was overall low.

Conclusions & Clinical relevance

In this real-life setting, MEP confirmed its effmaand safety profile, already shown in clinical

trials. This was apparent concerning exacerbatitey systemic steroids intake and safety.
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INTRODUCTION

Asthma represents one of the most common worldealidenic diseases, affecting about 315
million of people (1). Epidemiological studies ghthat the severe form of this disease occurs in
about 3-10% of asthmatic patients (2). AccordingAfbS/ERS guidelines (3) severe asthma is
characterised by poor control despite the maximahtient, including high dose of inhaled
glucocorticoids (ICS) plus a second controller @llyua long-acting2-agonist), and/or a long-
acting antimuscarinic agent, leukotriene receptoiagonist or theophylline. The definition of
severe asthma also includes the need for oralcostgroids (OCS) therapy, as a regular treatment,
or taken at least twice in one year (3). SimilaByNA recommendations include a treatment-based

severe asthma definition (4). Moreover, regardtddbe chosen severe asthma definition, a crucial

role in the management of asthmatic patients, |l&/egl by the research and control of

comorbidities. The most frequent comorbidities angonic rhinosinusitis with or without nasal

polyposis (5, 6), gastroesophageal reflux dised@3eafd bronchiectasis (8). In addition, other

conditions have been highlighted as possible coidibds of asthma, such as obesity, sleep apnea,

endocrine diseases and vocal cord disorders (9MeSmithors have also investigated the possible

role of vitamin D both in childhood and in adultlib@.0,11).

Despite its relatively low frequency, severe asthima a substantial social impact, due to
chronic therapy, exacerbations (commonly requirextra visits or emergency department

admissions), impairment in quality of life and O@#ated side effects (12), and is therefore
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responsible for a not negligible socio-economicdeunr. Severe asthma accounts for about 50% of

the overall direct and indirect costs of the disgdS).

In the last decade, several biological treatmemiewntroduced and investigated in the field
of severe asthma, with the aim of reducing exatiemmand OCS use. A more and more detailed
knowledge of asthma pathophysiology paved the wakie¢ development of targeted molecules, in
particular within the frame of Th2 inflammation, wh includes interleukin (IL) 4, IL-5, IL-9, IL-

13 and airway epithelial cells or innate lymphoall&2 (14-17), In such case, the inflammatory
background is responsive to ICS (18), which proneatsinophil apoptosis (19). Eosinophils exert a
pivotal role in bronchial inflammation and repretsene of the main targets for biological drugs.
Mepolizumab (MEP), a IgG1/k class humanized monumalantibody, blocks circulating IL-5,
which is responsible for eosinophils developmerdturation and survival, was marketed in the last
two years (20), thus, a large experience in réalidi now available. In Italy, the regulatory Aggnc
requires a minimum threshold of 150 eosinoppllddefore prescription and 3QQ/ in the previous
year, in addition to the clinical criteria of segeasthma (21). Despite the efficacy of MEP has been
largely demonstrated in clinical trials only fewtalare available in the real-life setting (2,22-25)

This retrospective observational study would adther data on the use of MEP in real-life.

METHODS

We describe herein the retrospective data analy@ikerning severe asthmatic patients
referring to eleven severe asthma centres in {@gnoa, Pietra Ligure, Milan, Cuneo, Turin,

Reggio Emilia, Verona, Rome, Arenzano, Brescia) axedted with MEP for at least 12 months
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(starting from 01 May 2017 to 3 December 2018). All centres shared a common dsgabéich
included the clinical and biological characteristaf the enrolled subjects. All patients fulfilléue
criteria for severe uncontrolled asthma accordimgATS/ERS guidelines (3) as well as MEP
prescription rules according to Italian Drug Agenkyparticular, patients had to have a peripheral
blood eosinophil count above 3QQ/in at least one occasion during the last yead, more than
1504uL before the first MEP injection. All patients wepa the maximum inhaled treatment as per
guidelines and on the minimum dose of OCS achievabmaintain the control. The adherence to
treatment, correct use of devices, and doses wertlys assessed at the clinical visits. Also,
whenever diagnosed or identified, comorbiditiesdkimg, gastroesophageal reflux, obesity, nasal
polyposis, were addressed and treated before jgdgithma as “severe” and before prescribing the
biological agent. All the included patients reeeMMEP 100 mg subcutaneously every 4 weeks for
at least 12 months. At baseline and after 12 mootheeatment all patients underwent spirometry
according to ATS/ERS (26), and Global Lung Initratreference values (27). The patient-reported
perception of asthma control was assessed by themasControl Test (ACT) (28). The possible
presence of nasal polyposis was assessed by massoppy and/or paranasal sinuses computerized
tomography in all patients. All patients signed iaformed consent. Statistical analysis was
performed by Fisher’s exact test, Chi-squared test;sided independent t-test or Mann-Whitney-

U-test when appropriate. A p< 0,05 was considesestatistically significant.

RESULTS.

At December 3% 2018, 138 severe asthmatic patients (78 femalennage 58+10 years;

age range 21-81), treated for at least 12 month MIEP, were included. The average onset of the



134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

disease was 34+16 years (range 4-61) with a meaatioln of 30+21 years. Former smokers

accounted for 16% of the whole sample. Mean basédliood eosinophils level was 822+49l1 /at

baseline, and decreased to 117x86After 1 year of MEP treatment (p< .000Bigure 1A).

Twenty seven patients (19.5%) were allergic. Rlanitasal polyposis (59%) and gastroesophageal

reflux disease were the most common comorbidiassalready reported in literature (29) . Some

patients also suffered from atopic dermatitis (7#@)d bronchiectasis were detected in 18% of

patients. 5 patients (4%) and 31 (22%) were recgivral theophylline and leukotriene antagonists,

respectively. Of note, 18/138 patients had prewousceived Omalizumab, with no benefit. The

main clinical characteristics of patients are sumzed inTable 1

The exacerbation rate at baseline was 3.8+2.5/wear decreased by 81% with a mean of

0.7£1.1/year (p<.0001) at the 12 months follow-Afso the hospitalization rate decreased from 0.4

+0.7 episodes per year at baseline, to 0 at thgedP follow-up (p< .0001)Rigure 1B-C)

Before MEP 80% patients were on regular systeneioit therapy, with a mean daily dose of 10.1

mg prednisone or equivalent (range 0 — 40). Afermbnths only 28% of patients still remained on

daily OCS, with a significant mean dose reductm.0 mg/day (p< .0001).

Lung function tests showed an average increase40fBL in FEV1 at the 12 months

follow-up, reaching a statistically significant fdifence compared with the baseline (p= .0001)

(Figure 1D). Statistic significant change not achieved foe tlorced vital capacity (baseline

3.16+1.05 L VS follow up 3.32+£1.06 L; p= 0.231). ' WCT mean score significantly increased

from 17 £ 5t0 22 + 3 (p< .0001T&ble 1). We attempted a sub analysis, comparing patieitits

eosinophils < 5004L or >500/uL. There was no statistical difference betweentihe groups at
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baseline and at post treatment (p> 0.05) in: exatiems, dose of OCS, ACT, days of hospital stay,
whereas all the statistical significances were taamed in the two group at pre VS post treatment
(Repository table 1.

The occurrence of adverse events was low, the iwmsimon being local site injection
reactions (4.3%). Only in one case hospitalizatiwas required because of a paroxysmal
supraventricular tachycardia onset few days aftersecond MEP administration. This episode was
judged as not related to treatment, and the dragrasitration was continued. The observed adverse

events during treatment are summarizedable 2

DISCUSSION

Several clinical trials clearly proved the safehdeaefficacy of MEP. However, it is well
known that real-life setting data may significardijfer from those of the clinical trials, in teraf
patients characteristics or follow-up and outcomedatity (30). Therefore, real-life evidence
should be provided to support the results of regujatrials, and to add new knowledge. It is
noteworthy that the patients observed in real Iddfer in clinical characteristics from those
described in the regulatory trials that lead todbemercialization of the therapy (23). The efficac
of MEP in reducing exacerbations was first evalddig using intravenous (IV) formulation in the
DREAM (15) study, which showed a reduction of 48%oplacebo in active arm. A further study,
MENSA (16) compared intravenous and subcutaneousingstration with placebo, and an
exacerbation reduction rate of 53% with the 100suigcutaneous route was demonstrated. In this
retrospective observational study, the efficacyswbcutaneous administration of MEP 100 mg/4

weeks in severe uncontrolled asthmatic patientk wigh blood eosinophil levels was confirmed,
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and led to the introduction in commerce and deéinibf prescription plans. The exacerbation rate,

that is the most relevant clinical parameter f& $ocio-economic burden, was significantly

decreased in the treated subjects. In fact a 8I1Pction of the exacerbations after one year of

MEP could be ascertained, together with a substargduction of hospitalizations rate (89%).

When comparing the exacerbation rate in the pubdistiinical trials and the present survey, a

larger impact of the biologic treatment was detécteés above mentioned, the MENSA study

reported 53% reduction compared with the placebomi(16) whereas in our real-life setting study

the reduction was 81%. Another interesting obsematoncerns the effect of MEP on OCS daily

intake. This effect was described by Bel et alhiea $IRIUS trial (17), with a reduction by 50% of

the dose of OCS, and we could document a 80% aeeri@ the daily dose intake after 12 months

of therapy in the real-life setting. Also this aspe of relevance under the economic viewpoint

(31). According to experimental data, both the ofidu of exacerbations and the mean OCS dose

are greater in patients in real life and a greatagnitude of efficacy of MEP could depend on the

baseline eosinophilic inflammatory status, althotloddata shown in the repositdaple 1do not

demonstrate a correlation between the clinical aese and the level of blood eosinophils.

Regarding asthma symptoms, MEP produced a signtfiB&€T score improvement (16 to 23; p<

.0001). Furthermore the Delta ACT in real life hésah higher than the accepted minimal clinically

important difference of 3 points (32). As previgudescribed there was an increase in FE\At

did not reach a statistical significance (p= .09®vertheless, from a clinical viewpoint an inceeas

of 340 ml in FEV, is not negligible, since it overcomes the norneaability (33). The effect of

MEP on nasal polyposis history in the enrolled gra8 is not so clear-cut, but this was not an
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objective of the study. Some improvement in nagaigoms was self-reported by some patients,
although an imaging or endoscopy pre VS post waslooe. On the opposite, the impact of MEP
on atopic dermatitis was clinically more appara@spite in our population, the affected patients
were only 9 (7%). Finally, it is noteworthy thaetR7 patients who previously failed to respond to
Omalizumab, had all a significant benefit with MERB,already described (34).

The occurrence of adverse events was low. The fneguently reported side effects in
clinical trials were headache, naso-pharyngitiicama, arthralgia (35-36). In our population, the
most frequent side effects (4.3%), were negligibtal reactions at the injection site, myalgia and
arthralgia.

It is now accepted that studies in real-life haneemerging scientific dignity, since they can
provide useful clinical information, not availabtethe controlled trials (37). In fact, in the rddéé
setting, patients often differ in their charactics from those selected with the rigid criteria
employed in trials for registration (30). Espegidbr the expensive biological agents proposed for
severe asthma, real-life observations could helgefiming the prescription criteria and improving
the use of resources. A composite index includirfigrént biomarkers may represent a potential
tool in order to better predict the response tee¢hdrugs as suggested , for instance, in COPD (38)

and in Idiopathic Pulmonary Fibrosis (39).
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Characteristics
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Baseling(n= 138) 12 months Difference p-value
(n=138)
Blood eosinophils
mean(range) 822 (150-3060) 117 (0-600) -705 (86%) <.0001
Median (SEM) 800 (41.78) 100 (8.19)
Exacerbations/12y
mean (SD) 3.8 (2.5) 0.7 (1.1) -3.1 (81%) <.0001
Median (IQ RANGE) 3.0 (2.8) 0 (1.0
Hospitalizations 12y 0.4 (0.7) 0.0(0.2) -0.4 (89%) <.0001
(mean = SD)
OCS dependent n (%) 111 (80) 38 (28) -73 (66%) <.0001
OCS mg/day, mean 10.1 (9.4) 2.0 (4.2 -8.1 (80%) <.0001
(SD)
LAMA (%) 51 (37) 51 (37) - -
Rhinitis (%) 90 (65) 82 (59) -8 (9%) .385
Nasal Polyposis (%) 81 (59) 80 (58) -1 (1%) .999
GERD (%) 43 (31) 33 (24) -10 (23%) 225
Atopic dermatitis (%) 9(7) 4 (3) -5 (55%) .255
Bronchiectasis (%) 25 (18) 25 (18) - -
FEV1 (L+SD) 2.03 (0.78) 2.36 (0.88) 0.34 (17%) .001
FEV1 (%) 69 75 5.6 (8%) <.0001
FVC (L+SD) 3.16 (1.05) 3.32 (1.04) 0.16 (5%) 231
FVC (%) 88 92 4.4 (5%) .021
FEV1/FVC (xSD) 0.65 (0.11) 0.69 (0.11) 0.04 (6%) .002
FeNO (SD) 75 (53) 42 (36) -33 (44%) <.0001
Median (SEM) 64 (4) 30 (3)
ACT (xSD) 17 (5) 22 (3) 5 (34%) <.0001

319 TABLE 1: main characteristics of the patients at baselmeafter 12 months of therapy.
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Table 2. Summary of observed adverse events

Event

no. of patients (%)

Paroxysmal supraventricular tachycardia (PSVT)
Local site injection reaction
Diarrhoea
Myalgia/ arthralgia
Headache
Dizziness
Urticaria

Cystitis

1(0.7)
6 (4.3)
1(0.7)
2 (0.7)
1(0.7)
1(0.7)
1(0.7)

1(0.7)

TABLE 2: Summary of observed adverse events

16
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Figure 1. (A) Decreasing of eosinophils blood count after 12 months of therapy. (B) Mean of exacerbations at baseline and after 12 months of
therapy. (C) Total number of hospitalization before and after mepolizumab therapy. (D) Variation of lung function expressed in FEV,.  ***
indicates a p<.0001.



Repository Table 1.

Patients differentiation according to eosinophils level, before and after 12 months of MEP administration.

19

PRE MEP POST MEP
< 500 eos/puL > 500 eos/uL > 400 eos/pL <500 eos/uL  >500eo0s/uL > 400 eos/pL
(n=41) (n=97) (n=109)
Age (range) 57 (7-45) 58 (21-81) 58 (21-81) = - -

Age onset 40 (15.0) 32 (16.6) 32(16.7) - - -
Exacerbations/12y mean 3.61 (2.55) 3.89(2.52) 3.83(2.49) 0.78 (1.09) 0.72 (1.16) 0.73(1.15)
Median (IQ RANGE) 3(2) 3(3) 3(3) 0(1) 0(1) 0(1)
Number of hospitalization 0.46 (0.7) 0.37 (0.66) 0.35 (0.64) 0.07 (0.34) 0.03 (0.17) 0.03 (0.16)
OCS (mg prednison) 10.46 (10.17) 9.97 (9.1) 9.66 (8.92) 2.62 (4.9) 1.79 (3.9) 1.75(3.8)

FEV1 (L) 2.01(0.57) 2.04 (0.86) 2.01(0.82) 2.32(0.71) 2.38(0.94) 2.35(0.92)
FEV1 (%) 71 (19) 69 (20) 68 (20) 80 (18) 79 (18) 79 (18)
FVC (L) 3.17 (0.84) 3.16 (1.13) 3.13 (1.09) 3.29(0.89) 3.34 (1.12) 3.31(1.11)
FVC (%) 89 (17) 88 (19) 87 (18) 93 (15) 93 (18) 93 (18)
FEV1/FVC 0.64 (0.12) 0.65 (0.11) 0.65 (0.11) 0.70 (0.14) 0.68 (0.10) 0.68 (0.11)
FeNo 65 (47) 79 (54) 77 (53) 43 (34) 42 (38) 42 (38)
Median (SEM) 49 (7) 73 (5) 70 (5) 32 (5) 38 (4) 30 (4)
Blood eosinophils mean (range) | 365 (150-490) | 1015 (500-3060) | 955 (420-360) | 119 (0-600) 116 (0-590) 122 (0-600)
Median (SEM) 400 (15) 900 (47) 880 (45) 100 (17) 100 (9) 100 (10)
ACT 17 (5.3) 17 (4.7) 17 (4.7) 22 (2.8) 22 (2.6) 23(2.6)




All data has been reported as mean and standard deviation, where not otherwise specified.
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