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Summary

Background. The Italian Registry on Severe Asthma (IRSA) is the most recent and largest
registry in Italy. Objective. 1o improve the knowledge on the clinical and biological fea-
tures of severe asthma (SA), and to monitor its treatments. Methods. 1o analyze clinical,
Sfunctional, inflammatory, and treatment characteristics of severe asthmatics from the IRSA
registry. Results. 851 subjects were enrolled. 31.8% and 64.5% of patients were submitted
to oral corticosteroids (OCS), and monoclonal antibodies (MABs), respectively. At least two
comorbidities affected 77.4% patients. Asthma was uncontrolled in 62.2% patients. Uncon-
trolled patients had a higher frequency of exacerbations, and hospitalization, showing a higher
eosinophilic phenotype, a greater use of OCS, and being treated with MAB less frequently.
However, uncontrolled patients treated with MAB had a lower use of OCS and a lower rate
of hospitalization. Comparing SA patients with atopy and without atopy, the latter showed
a greater use of OCS, and more frequent nasal polyposis and osteoporosis. Among SA patients
with atopy treated with MAB, 36% were on a treatment targeting the IL-5 pathway. Con-
clusions and clinical relevance. This study shows the features of the greatest Italian registry
of SA patients, revealing at the time of enrollment a poor disease control, and the use of OCS
and MABs in about one third and two thirds of patients, respectively. SA is a complex disease
that requires a more precise phenotyping and a greater disease control.
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Introduction

Asthma is a chronic and heterogeneous respiratory disease af-
fecting 1-21% of the population in different countries (1). Even
though most of the asthmatic patients are successfully managed
according to the acknowledged model of steps therapy, the sub-
set of them affected by severe asthma (SA) can represent a chal-
lenge in the medical practice (2, 3).

Asthma represents a major economic issue worldwide (4, 5). Di-
rect medical expenditures (DMEs), represented by pharmacological
treatment, account for 37.5% of total cost per patient, being the in-
direct non-medical costs (INMCs) the remaining 62.5% (6). SA pa-
tients can be held accountable for most of both INMCs and DMEs
expenditure. With the introduction of the new biologics, their
benefit must be weighed against their costs, not just for individual
patients but also for the society (7, 8). Severe, uncontrolled asthma
is related to a large proportion of the burden of the disease (9-11).
Moreover, although a wide range of therapeutic options is avail-
able, the management of SA frequently remains complex be-
cause of the well-known differences in phenotypes and clinical
outcome (3, 12, 13).

Several European and International registries on severe asthma,
as a source of real-world data for asthma management, have
tried to address these issues (14-24).

In 2017 the Italian Association of Hospital Allergists and Im-
munologists (AAIITO) and the Italian Thoracic Society (ITS-
AIPO) proposed the institution of the Italian Registry on Severe
Asthma (IRSA), aimed to collect data in SA patients during a
5-year period in a real life setting (25).

The present analysis of the IRSA data focuses on patients’ char-
acteristics in general (lung function, inflammatory and allergic
indices, co-morbidities, treatment choices, and asthma control) as
well as on specific subgroups of patients at the time of enrollment.

Methods

In this cross-sectional study, eligible patients were consecutively
enrolled to the registry by 71 Units of Allergy and Pulmonology
well distributed all over the country (figure 1) with expertise
in managing SA, from March 2018 to July 2019. The planned
length of follow-up is 5 years; patients attend the Units sever-
al times during the year, with a scheduled study visit every 12
months.

As in Italy no national accreditation system for SA Centers does
exist, self-referenced accreditation criteria are at the moment
only arbitrary; however, the prescription of biologics is accred-
ited by AIFA (the Italian Medicines Agency of the National
Health Care System) and applied at regional level. For these
reasons, only centers authorized to prescribe biologics were in-

cluded in the IRSA.

Figure 1 - IRSA Centers: regional distribution.

IRSA Centers: Regional Distribution

Enrolled patients were male or female = 14 years of age, with
a diagnosis of SA according to the Global Initiative for Asthma
(GINA) guidelines (3).

Thespecialists collected information for each patienton demographics,
risk factors, comorbidities, pharmacological treatments, and other
functional and clinical data (25). Data were collected on the electronic
Case Report Form (eCRF) and registered in the electronic database
developed by CINECA (Bologna, Italy, www.cineca.it), a no-profit
Consortium made up of 70 Italian Universities, 8 Iralian Research
Institutions and the Italian Ministry of Education, operating in the
management and development of web-based services. All the eCFR
were stored online in the central database for data processing and
analysis performed on aggregated data.

The study was approved by the Ethical Committee of each cen-
tre participating to the registry (positive evaluation of the Cen-
tral Committee nr. 568-112017 — November 10, 2017).

Statistical analyses

We conducted descriptive data analyses by tabulating frequen-
cies and percentages (for categorical variables) and mean values,
median values, and standard deviations (SD, for continuous
variables). For the analysis of comorbidities, descriptive data
were also examined graphically through histograms. With ref-
erence to comparison between groups (i.c., patients with con-
trolled vs non-controlled asthma; patients with atopic SA wversus
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SA without atopy; different treatment groups), categorical data
were analyzed using the contingency table analysis with the Chi-
square or Fisher’s exact test, as appropriate, whereas continu-
ous data were analyzed using a Student’s t test, after checking
whether data were normally distributed (based on the Shap-
iro-Wilk statistic), or a Wilcoxon rank-sum test otherwise. All
tests were two-sided and a p-value of less than 0.05 was reported
as significant. Data analyses were conducted using SAS version

9.4 (SAS Institute, Cary, NC, USA) statistical software.

Results

General, functional and biological characteristics

Eight hundred fifty-one patients were enrolled to the registry.
Shortly, most were female (61.1%), being the mean age and
the mean Body Mass Index (BMI) 54.8 years and 26.6 kg/m?,
respectively (table I). Most have never smoked, while passive
smoking was reported in more than 20% of the subject (online
supplements table IS).

The mean age for asthma symptoms onset was 29 years, the age
being > 40 years in 25% of subjects. Patients were frequently
atopic (73.1%), meaning at least one sensitization towards the
most common Italian triggers of respiratory allergy.

At pre-bronchodilator assessment, the ratio between forced expi-
ratory volume in the first second (FEV) and forced vital capaci-
ty (FVC) (FEV /FVC), the FEV, percentage predicted (FEV, %
pred.), and the FVC% pred. showed a mean value of 69.5%,
70.8%, and 86.4%, respectively (table I). FEV % pred. < 70%
was registered in 53% of the patients (online supplements table
IS). The mean FEV, at baseline were 1.98 L (SD + 0.83) and after
short-acting bronchodilator 2.24 L (SD + 0.90) (78.6 + 20.6%).
A peripheral blood eosinophil count > 300 mm? was reported for
53.7% of cases, with a mean of 563.4 (SD + 1983.4) (table I). A
mean value of 448.2 Ul/ml (SD + 930.6) of total immunoglob-
ulin E (IgE) was found.

Treatments

At the time of enrollment, 802 patients (94.2%) were on treat-
ments with a combination of inhaled corticosteroids (ICS) and
long-acting 2-Agonists (LABA) (table II); in remaining pa-
tients, high dose of ICS plus other controllers or, in few cases,
high dose of ICS plus LABA in two different devices were used.
In addition to ICS + LABA, montelukast, tiotropium, and the-
ophylline were used in 51.9%, 39.1% and 4.9% of cases, respec-
tively. Oral corticosteroids (OCS) were administered to 31.8%
of the patients (in 62.1% of them for more than three months).
Monoclonal antibodies (MAB) were administered in 64.5% of
patients (omalizumab, mepolizumab and benralizumab). Other
treatments are listed in table II.

According to patients treatment association four groups were iden-
tified: 1) high dose of ICS + LABA (single or combined): 4.2%; 2)
ICS and LABA + other drugs excluding long term (> 3 months)
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Table I - Characteristics of IRSA 851 patients.

General characteristics Values
Female (%) 61.1

Age, years (mean + SD) 54.8 +13.8
BMI, kg/m* (mean + SD) 26.6 £5.0
BMI groups (%)

- Overweight 40.9

- Obese 19.6

Active smokers (%) 6.3

Former smokers (%) 21.4

Age at symptoms’ onset (mean + SD) y 29.0 + 16.7
Age groups at symptoms’ onset y (%)

- <40 75.0

-> 40 25.0

Atopy (%) 73.1
Occupational exposure at risk (%) 22.2
Occupational related asthma (%) 6.0
Biological and functional characteristics Values
Total IgE (kU/L), mean + SD 448.2 + 930.6
Eosinophils (mm?), mean + SD 563.4 + 1983.4
-<150 26.5

- 151-300 19.8
->300 53.7

ACT score (mean + SD) 17.2+4.9
- <20 (%) 62.2
-20-24 (%) 32.0

-25 (%) 5.8

FEV, bronchodilator withhold % (mean + SD) 70.8 + 19.9
FEV,| post bronchodilator % (mean + SD) 78.6 + 20.6
FVC bronchodilator withhold % (mean + SD) 86.4 + 18.3
FVC post bronchodilator % (mean + SD) 91.8+17.6
FEV /FVC bronchodilator withhold % 69.5 £ 15.3
(mean * SD)

FEVI/FVC post bronchodilator % (mean + SD) 72.8 £ 15.7
Exacerbations Values
Exacerbation* (mean + SD) 3.3+4.3
-1 or more (%) 83.1

*n the previous 12 months

Access to an Emergency Department (mean + SD) 1.8 + 2.1

- 1 or more (%) 23.6
Hospitalization (mean + SD) 1.6+1.5
-1 or more (%) 17.9

Access to Intensive Care Department (mean + SD) 1.6 + 1.5

- 1 or more (%) 2.7

ACT; asthma control test; BMI, body mass index; FEV , forced expiratory vol-
ume in the first second; FVC, forced vital capacity; IgE, immunoglobulin E;
SD, standard deviation.
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Table II - Drugs use in 851 patients with severe asthma.

Patients (all treatments during the period observed) %

Combination of ICS and LABA 94.2
Formoterol + beclometasone 38.0
Formoterol + budesonide 19.6
Salmeterol + fluticasone 18.3
Vilanterol + fluticasone 13.3
Formoterol + fluticasone 5.7
Oral corticosteroids (OCS) 31.8
Duration of OCS

< 1 months 1.1
1-3 months 36.8
> 3 months 62.1
Monoclonal antibodies 64.5
Montelukast 51.9
Tiotropium 39.1
Theophylline 4.9
Immunotherapy ongoing 0
Immunotherapy in the past 18.3
Thermoplastic treatment ongoing 1.8
Thermoplastic treatment in the past 2.9

Treatments groups (%)
A-ICS and LABA (single or combined) 4.2

B-ICS and LABA (single or combined) + others 22.7
excluding systemic steroids > 3 months and

monoclonal antibodies

C-ICS and LABA (single or combined) 53.5
+ monoclonal antibodies

D-Systemic steroids > 3 months + any other drugs 19.6

ICS, inhaled corticosteroids; LABA, long-acting B2-Agonists.

OCS and MAB: 22.7%; 3) ICS and LABA + Monoclonal anti-
bodies (excluding long term OCS): 53.5%; 4) OCS > 3 months
(+ other drugs) 19.6% (table II).

Comorbidities and association with treatment

Several comorbidities were reported affecting up to 745 patients
(87.5%); two or more comorbidities were present in 77.4%
of patients. The most observed were chronic rhinosinusitis
(51.8%), gastroesophageal reflux disease (GERD) (43.5%), na-
sal polyposis (NP) (42.7%), hypertension (32.3%), osteoporo-
sis (19.1%), and Aspirin intolerance (16.1%) (figure 2).

The distribution of all the comorbidities in the four treatment
groups was different (p = 0.02), with statistically significance for os-

Figure 2 - Co-morbidities in 851 patients with severe asthma.
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teoporosis and cataract (p < 0.001), which were significantly more
prevalent in patients treated with long-term OCS than in three
other groups of treatment (p < 0.001). Chronic rhinosinusitis fre-
quency was higher in more severe patients (e.g., those treated with
ICS, LABA, MAB, and or OCS), than in patients treated with ICS,
LABA and other combinations (online supplements table IIS).

Asthma control and risk factors

Asthma was defined uncontrolled in 62.2% of IRSA patients,
according to Asthma Control Test (ACT) scoring, with a mean
value of 17.2. The mean number of asthma exacerbations in
the previous 12 months was 3.3 with 23.6% of patients having
one or more accesses to the Emergency Department and 17.9%
being hospitalized, while access to Intensive Care Department
was uncommon (2.7%) (table I).

Comparing patients with controlled and uncontrolled asthma,
some associations (p < 0.05) emerged (table III). Uncontrolled
asthmatic patients were more frequent females (p=0.02), with
a BMI = 30 (p = 0.04.); moreover, they had a higher number
of exacerbations in the previous 12 months with a mean value
of 4.3 (p < 0.001), as well as the use of OCS (p < 0.001) and
hospitalization (p < 0.001) were greater.

Among the comorbidities, obesity and psychological conditions were
significantly higher in patients with uncontrolled asthma (22.4% vs
13.3%: p = 0.002 and 8.5% vs 4.4%; p = 0.03, respectively).
Patients with uncontrolled asthma had more frequently an eosin-
ophil count > 300 mm?® (p < 0.001), with a mean of 563.6 (SD =
1017.4) compared to 391.1 (SD + 452.0) of controlled patients (p
< 0.001). The latter were treated with MAB less frequently than
controlled patients (58.4% and 75.8%, respectively; p < 0.001).
Comparing uncontrolled patients treated with or without MAB,
a significantly lower ACT mean score, a higher hospitalization
rate, as well as a higher percentage of patients using of OCS
were observed in the latter subgroup (table IV).



Insights of the Italian Registry on Severe Asthma

107

Table III - Characteristics of controlled vs uncontrolled asthma patients.

Controlled Asthma Not Controlled P-value

N 301 Asthma N 550
Sex, female (%) 55.8 64.0 0.02
Age at onset of symptoms, years (mean + SD) 29.5+17.2 28.8 £+ 16.4 0.72
Body Mass Index (kg/m?) (mean + SD) 26.0 £ 4.6 26.9 £5.2 0.04
-=30 14.9 22.2 0.01
Exacerbation™ (%) 61.5 94.9 <0.001
- Mean + SD 1.3+1.8 4.3+4.8 <0.001
*In the previous 12 months
Hospitalization 9.3 22.6 <0.001
ACT Score mean + SD 21.2+3.6 15.1 +4.2 <0.001
Eosinophils (mm?) 391.1 + 452.0 563.6 + 1017.4 <0.001
-> 300 (%) 45.6 57.9 <0.001
Presence of co-morbidities (%) 86.1 88.4 0.33
- Obesity 13.3 22.4 0.002
- Psychological disorders 4.4 8.5 0.03
Use of OCS (%) 16.0 40.5 <0.001
- Duration of use (users only), mean + SD (months) 15.0 + 19.3 11.1 £+ 24.7 0.04
Use of monoclonal antibodies n (%) 228 (75.8) 321 (58.4) <0.001
- Omalizumab (n) 130 144 <0.001
- Mepolizumab (n) 85 155 0.99
- Benralizumab (n) 13 22 0.60
Duration of use of monoclonal antibodies (users only) mean + SD (months) 21.4 + 22.3 18.6 +25.4 <0.001
Treatment group (%)
- Group D - Systemic steroids > 3 months (independent of other drugs) 10.0 25.0 <0.001

ACT, asthma control test; OCS, oral corticosteroids; SD, standard deviation.

Severe asthma with or without atopy

Patients with severe asthma without atopy (SAsA) experienced
more exacerbations (p < 0.001), and showed a higher number
of eosinophils (p < 0.001) than those with atopy (SAwA); more-
over, they suffered from nasal polyposis (p = 0.008) and osteo-
porosis (p = 0.02) more frequently (table V).

As expected, the mean value of total IgE was significantly great-
er in patients with SAwA (535 IU/ml) than in those with SAsA
(224 1U/ml) (p < 0.001).

Subjects with SAsA reported a higher use of OCS (41.9% uvs
28.1%; p < 0.001), with a longer duration of therapy (17.0 =
32.5 months »s 8.9 + 16.7 months; p < 0.001), with a higher
Mepolizumab use (84.1% ws 32.4%; p < 0.001) compared to
subjects with SAWA (table V).

Discussion

Data from several national and one international registries on asth-
matic patients have been published at the present time (14-24).

IRSA study describes the characteristics of the largest popula-
tion of Italian SA patients.

Relevant characteristics of this study are: the wide sample size
(851 subjects), compared to other Italian and European regis-
tries; a wide synoptic view of some clinical, patho-physiologic
and hematic values, with the chance to study their correlation
and their evolution during the follow up period of 5 years; the
use of the three MAB currently available in the market.

Some general, functional, and biological characteristics of IRSA
patients were consistent with other European registries (e.g., sex,
BMI, smoking habitus, obstructive airway pattern, eosinophilic
inflammation) (16-21, 24). Passive smoke exposure was present
in 22.2% of SA patients, highlighting the persistent relevance of
smoke as social problem.

An occupational risk was reported by more than 20% of IRSA
patients, even though only 6% of them received a diagnosis of
occupational-related asthma, probably due to the change of the
workplace before the progression of the disease.
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Table IV - Characteristics of 550 uncontrolled asthma patients, according to the use of monoclonal antibodies.

No use of monoclonal Use of monoclonal P-value

antibodies N 229 antibodies N 321
Sex, female (%) 62.9 64.8 0.64
Age at onset of symptoms (mean + SD) 289+17.2 28.7+15.8 0.91
Body Mass Index (kg/m?) (mean + SD) 27.2+5.6 26.6 +4.8 0.24
-=30 25.8 19.6 0.09
Exacerbation* (%) 96.9 93.5 0.07
- Mean + SD 4.7+5.1 4.1+4.6 0.12
*In the previous 12 months
Hospitalization 27.1 19.3 0.03
ACT Score mean + SD 14.4 + 4.1 15.6 + 4.1 0.001
Eosinophils (mm?) 467.0 £ 451.3 632.9 £ 1273.9 0.33
-> 300 (%) 57.6 58.0 0.60
Presence of co-morbidities (%) 87.8 88.8 0.72
- Obesity 27.4 18.6 0.02
- Psychological disorders 9.6 7.7 0.48
Use of OCS (%) 47.6 35.5 0.004
- Duration of use (users only) mean + SD (months) 9.1 +259 13.0 £ 23.5 0.04
Treatment group (%)
- Group D - Systemic steroids > 3 months 28.2 22.7 0.15

(independent of other drugs)

ACT, asthma control test; OCS, oral corticosteroids; SD, standard deviation.

In seventy-five per cent of IRSA patients asthmatic symptoms
started at age = 40 years, a value higher compared to other regis-
tries (16, 17, 19, 20, 24); that is not surprising considering that
a high percentage of IRSA patients were atopic (73%).
Comorbidities were reported by 87.5% of IRSA patients, most
of them being affected by two or more diseases. To go further
into the complexity of the management of SA patients, unlike
other registers (16-21, 24) we included among the comorbidi-
ties not only other type-2 diseases (.., NP and asthma-related
diseases (z.c., GERD)) but also pathologies related to the OCS
chronic use (i.e., osteoporosis, cataract). Not surprisingly, oste-
oporosis and cataract were significantly more prevalent in pa-
tients treated with long term OCS.

Almost all IRSA patients were treated with a combination of
ICS and LABA. As observed in other registries (17, 19-21), they
received montelukast quite frequently (51.9%), due at least in
part to the high percentage of IRSA patients with NP,
Tiotropium was only used in 39% of the patients, even though
guidelines recommend adding it to ICS and LABA in uncon-
trolled SA in order to reduce the risk of exacerbations before to

start the MAB therapy (3).

About 18% of patients were treated with allergen specific im-
munotherapy (AIT) in the past, consistent with both the role of
allergy in some IRSA patients, and the contribution of allergists
to the registry.

Consistent with the continuing development of the therapeutic
options and with the more recent institution of IRSA compared
to the other registries, more than 60% of IRSA patients were
treated with biologics, the cost of which in Italy is covered by
the national health care system.

In Italy two registries of severe asthma, SANI (21) and IRSA
(25), do exist, as in other fields of medicine. Although this can be
interpreted as an overlap and a limitation, on the contrary it may
represent an opportunity to increase the number of cases, widen
the spectrum of information, and check their homogeneity.

In this regard it is noteworthy that the use of OCS in our registry
(31.8%) was comparable to that reported by most European regis-
tries (18, 20, 24) as well as by an Italian pharmacoeconomic study
(26), whose range is between 11% and 45%. The highest percent-
age of oral steroids use underlined by SANI registry may be due,
according to the authors, to the inclusion of more severe asthmatic
patients who chronically took OCS in 64% of cases (21). Howev-
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Table V - Characteristics of patients with or without atopy.

Severe asthma with atopy Severe asthma without atopy ~ P-value

622 Pts 229 Pts
Sex, female (%) 59.8 64.6 0.20
Age mean, years (mean = SD) 53.7 £ 14.3 57.9+12.1 <0.001
Body Mass Index (kg/m?), mean + SD 26.6 +5.0 26.4+5.0 0.44
-=30 19.4 20.1 0.84
Active smoker (%) 7.5 3.1 0.055
Age at onset of symptoms (years) 27.3+16.5 33.8+16.4 <0.001
Controlled asthma (%) 36.3 32.8 0.33
Exacerbation™ (%) 81.2 88.2 0.02
- Mean + SD 3.0+4.1 39+4.6 0.001
*In the previous 12 months
Hospitalization (%) 17.9 17.9 0.98
ACT score mean + SD 17.3 £4.9 17.1+4.8 0.41
Eosinophils (mm?) 422.7 +528.4 725.9 + 1409.8 <0.001
-=<150 28.4 21.4
- 151-300 229 11.6
->300 48.7 67.0 <0.001
Total IgE (kU/L), mean + SD 535 + 1060.9 224.3 +362.2 <0.001
Co-morbidities (%) 86.7 90.0 0.20
- Nasal polyposis 39.9 50.2 0.008
- Osteoporosis 17.4 24.9 0.02
Use of systemic steroids (%) 28.1 41.9 <0.001
- Duration: mean + SD (months) 8.9 +16.7 17.0 £ 32.5 <0.001
Use of monoclonal antibodies n (%) 423 (68.0) 126 (55.0) <0.001
- Omalizumab (n) 271 2 <0.001
- Mepolizumab (n) 133 106 <0.001
- Benralizumab (n) 19 18 0.03
Duration of use of MAB, mean + SD (months) 23.0 £ 26.0 7.9+6.3 <0.001
Treatment group (%)
- Group D - Systemic steroids >3 months (independent of ~ 15.2 31.4 <0.001

other drugs)

ACT, asthma control test; OCS, oral corticosteroids; SD, standard deviation.

e, without information on the average duration of OCS therapy
and/or number of OCS courses, data is difficult to interpret.

At the time of enrollment, asthma was uncontrolled in 62.2% of
IRSA patients, confirmed by ACT scores. The subgroup of uncon-
trolled SA patients identified a more severe phenotype, in terms of
eosinophil count and exacerbation, obesity and psychological condi-
tions. Moreover, they were treated with MAB less frequently and for
shorter periods compared to the controlled SA group. This finding
was confirmed by the results of another analysis showing that IRSA
patients without exacerbations were using MAB more frequently

than those with exacerbations (81% »s 61%) (data not shown). Oth-
er registries and studies showed that patients treated with MAB have
a significantly lower risk of exacerbations (20, 27-30).

Moreover, the study showed that more than 50% of uncon-
trolled patients were treated with MAB. However, a further
analysis of the uncontrolled subgroup indicates that uncon-
trolled patients not treated with MAB had a greater rate of hos-
pitalization and a lower mean ACT score, as well as a statistically

significant higher percentage of these patients were treated with
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OCS than those using MAB. This finding shows that among
uncontrolled patients those treated with MAB are more likely
to achieve asthma control and to reduce OCS use in clinical
practice, as demonstrated by clinical trials (30).

Patients with SAsA had a more severe disease, in terms of ex-
acerbations, use and duration of OCS, compared to patients
with SAwA and they showed an eosinophilic phenotype, and
comorbidities like nasal polyposis and osteoporosis. It is note-
worthy that among SAwA patients treated with MAB, 64.3% of
them were on a biologic treatment targeting the IgE pathway,
while the remaining patients were on a treatment targeting the
IL-5 pathway. The presence of overlapping phenotypes of severe
asthma and/or comorbidities may explain these findings (27,
31). Moreover, it can be assumed that some of these patients
are atopic, but they do not have an allergic asthma. In both reg-
istries and in clinical studies “atopy concept” is often confused
with “allergy concept”. Asthmatic patients with atopy will not
necessarily have an allergic aetiology to their asthma (32, 33).
The hypothesis that in atopic patients with blood eosinophilia
the association between allergen exposure and asthma symp-
toms/exacerbations as well as age at asthma onset, and presence
of fixed airflow obstruction and/or upper airway comorbidities
could help to differentiate between severe allergic and severe
eosinophilic asthma need to be further investigated (32). How-
ever, a recent study in real world confirmed that the overlap
between asthma with or without atopy is resolved by doctors,
taking into account comorbidities rather than biomarkers (7).

Conclusions

This study underlines demographic, clinical, functional, and in-
flammatory features of the greatest number of Italian patients with
SA enrolled to a specific clinical registry. Most of severe asthmatic
patients in Italy were suffering from more than one comorbidity
and had poor asthma control at the time of enrollment, giving
a real-world representation of SA. Uncontrolled patients had a
higher frequency of exacerbations and hospitalization, indirectly
confirming the increased consumption of economic resources.
Moreover, they showed a prevalent eosinophilic phenotype, fre-
quently used OCS and were treated with MAB less frequently
than controlled subjects. However, among uncontrolled patients,
those treated with MAB are more prone to achieve asthma con-
trol and to reduce OCS use in real life. Among SA patients with
atopy treated with MAB, 36% were on a treatment targeting the
IL-5 pathway. All these findings suggest potential for a more tar-
geted use of biotherapies after proper phenotyping SA patients.
Their annual follow-up for five years will monitor the changes
that will occur in terms of treatment in relation to a better defi-
nition of their phenotype characteristics and of disease control
in the era of biologics.
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Table IS - General, functional and biological characteristics of IRSA 851 patients.

Characteristics Values
Ethnicity (%)

- Caucasian 98.2
- Other 1.8
Educational Level (%)

- Primary or secondary school 35.4
- High school 47.8
- University 16.8
Area of Traly (%)

- North 44.2
- Centre 16.8
- South and Isles 39.0
Passive smoking (%) 22.2
- At home 50.8
- At work 39.2
- Both 10.0
Occupational exposure at risk (%) 22.2
- Cleaner 25.9
- Agricultural worker 25.9
- Chemical worker 25.3
- Others 22.9
Biological and functional characteristics Values
FEV, Bronchodilator withhold groups (%)

-<70 52.9
->70 47.1
FEV, Post Bronchodilator groups (%)

-<70 34.6
->70 65.4
Total IgE values (%)

-< 100 30.8
- 100-300 31.5
->300 37.7

FEV,, forced expiratory volume in the first second; IgE, immunoglobulin E.



114 Online Supplements

Table IIS - Co-morbidities and their relations with treatments.

Group Group Group Group p-value p-value p-value p-value p-value p-value p-value

A B C D All groups AvsB  AvsC AvsD BvsC BvsD CvsD
% 4.2 22.7 53.5 19.6
Co-morbidities (%)
Rhinosinusitis 55.6 43.3 52.9 57.4 0.06 0.23 0.79 0.86 0.03 0.009 0.32
Nasal polyposis 419 398 428 432 0.91 0.82 0.93 0.89 0.50 0.53 0.92
Hypertension 37.1 30.8 29.6 39.5 0.12 0.46 0.35 0.80 0.76 0.09 0.02
Osteoporosis 7.1 17.1 16.0 34.5 <0.001 0.26 0.28 0.004 0.74 <0.001 <0.001
Cataract 6.2 5.6 6.5 17.8 <0.001 0.99 0.99 0.10 0.66 <0.001 <0.001
Diabetes 2.9 8.6 5.2 8.0 0.28 0.48 0.99 0.47 0.12 0.84 0.21
Obesity 21.2 21.2 16.9 22.0 0.42 0.99 0.53 0.93 0.20 0.86 0.15
Aspirin sensitivity 3.6 13.0 17.1 19.9 0.09 0.21 0.06 0.054 0.21 0.09 0.44
Gastroesophageal reflux 44.8 417 409 513 0.16 0.75 0.68 0.52 0.85 0.08 0.03
Psychological disorders 3.4 7.4 6.2 9.4 0.51 0.70 0.99 0.47 0.60 0.52 0.19
Aspergillus sensitivity 5.6 4.9 5.7 4.4 0.94 0.99 0.99 0.59 0.70 0.85 0.55
Any comorbidity 74.3 83.7 88.8 90.8 0.02 0.18 0.03 0.02 0.08 0.045 0.47

The percentages keep into account the presence of some missing values.





