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Purpose: A Regional Technical Commission was set in 2017 by Veneto region (Italy) to
provide opinions and recommendations on drug prescriptions and to implement treatment-
pathway guidelines for severe asthma. In this observational study, we describe the first structured,
integrated, multidisciplinary, patient-centered outpatient clinic for the care of severe-asthma
patients in Italy, and characterize patients referring to the center for specialist visits.

Patients and Methods: To characterize patients that accessed the outpatient clinic in 2018,
data on demographic characteristics, treatments, severity of asthma, phenotypes, and relevant
comorbidities by phenotype were collected. Use of biologic agents and indicators of the
performance of the outpatient clinic were described.

Results: A structured multidisciplinary outpatient pathway for taking charge of patients and
for administration and monitoring of biological agents was developed. A total of 146 patients
accessed the outpatient clinic in 2018: 62.3% had uncontrolled asthma upon admission and
27.4% were already being treated with biologic agents. Among patients with uncontrolled
asthma, 66% had severe uncontrolled asthma, 22% had moderate-severe uncontrolled
asthma, and 12% had mild—moderate uncontrolled asthma. Main asthma phenotypes in
uncontrolled-asthma patients were allergic (58% of patients), eosinophilic (22%), allergic
plus eosinophilic (10%) and non-atopic asthma (10%). Among patients affected by severe
asthma, 47% had allergic asthma, 28% had eosinophilic asthma, 13% had allergic plus
eosinophilic asthma, and 12% had non-atopic asthma. Nasal polyps were more frequent in
eosinophilic and allergic plus eosinophilic asthma, while gastro-esophageal reflux disease
was more frequent in non-atopic asthma.

Conclusion: This structure of an outpatient clinic for the treatment of severe asthma, with
its dedicated pathway and multidisciplinary approach, may allow a stricter control of asthma
and optimization of therapies, as well as minimization of drug misuse.
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Introduction

Asthma, a major noncommunicable disease, affected in 2019 262 million persons and is
responsible of 461,000 deaths. Asthma affects both children and adults and represents
the most frequent chronic disease in children.'? It is a chronic inflammatory disorder of
the airways caused by an interaction between genetic factors and environmental factors.

Asthma is characterized by widespread, variable, and reversible airflow obstruction,
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airway inflammation, excessive production of mucus, and
airway hyper-responsiveness. These features lead to recurrent
episodes of wheezing, breathlessness, chest tightness, and
coughing.?

Asthma can have several phenotypes™> driven by mul-
tiple underlying disease processes. A different etiology of
inflammation in asthma can be associated with a different
response to asthma treatments.®

Asthma presents with varying degrees of severity, ran-
ging from mild, intermittent disease to severe presenta-
tions with debilitating (even life-threatening) symptoms.
Asthma is considered to be “severe” if it is uncontrolled
despite adherence to maximal therapy or worsened with
step-down of high-dose treatments.” Severe asthma affects
only a minority of all asthma patients, and prevalence can
vary from country-to-country, due largely to variation
between clinical and epidemiological definitions.®*

To be classified as having “severe asthma”, patients
treated with the maximum dose of inhalation therapy
should be assessed appropriately in a specialist setting to
confirm the diagnosis, evaluate comorbidities and their
management, as well as to assess the level of adherence
to therapy and inference of environmental factors.”'*'*
Severe asthma is estimated to affect about 3-10% of
asthma patients: despite such a small percentage of the
population, total expenditure accounts for >60% of the
total costs attributed to asthma.”'*'* Most asthma
patients can be cared for adequately based on global
guidelines (ie, Global Initiative for Asthma (GINA);
Global Asthma
Prevention). Nevertheless, a subpopulation of patients

Strategy  for Management and
with severe asthma will not be treated adequately with
the current standard of care despite the availability of
therapies reported as being “highly efficacious™ in clinical

trials,'>!¢

and their treatment remains an important unmet
need."’

Observational studies carried out in Italy have esti-
mated suboptimal control of asthma to affect ~35% of
asthma patients."®?° Two real-world studies in Italy
revealed that the prevalence of severe uncontrolled asthma
ranged from 0.025%

a population aged >6 years)®® to 0.04% (based on an

(Veneto Region, based on
adult subpopulation).?' Patients with severe uncontrolled
asthma carry a high risk of severe exacerbations and
mortality, and are often dependent upon oral corticoster-
oids (OCs).*

Asthma is frequently associated with several comorbid-
ities and concomitant conditions that may share with

asthma a common pathophysiological mechanism, affect
the control of the pathology, its phenotype and treatment
response. The most frequent co-morbidities are rhinitis,
sinusitis, gastroesophageal reflux disease, obstructive

hormonal and

23,24

sleep apnea, disorders,
psychopathologies.

Long-term use of OCs is associated, in addition to
psychological side-effects, with adverse effects: obesity,
diabetes mellitus, osteoporosis, cataracts, hypertension,
and adrenal suppression,>*® Even short-term use of OCs
can lead to sleep disturbance, increased risk of infection,
bone fracture, and thromboembolism.?’*® Strategies to
minimize OC need are, therefore, a high priority.

An outpatient clinic structured with a dedicated path-
way and multidisciplinary team for the treatment of severe
asthma can provide complete services and allow the opti-
mization of asthma treatment and outcomes. Besides the
adequate clinical control of severe asthma, in order to meet
patient needs and optimization of management within
a landscape of limited resources, a specific pathway for
the care of adult patients affected by severe bronchial
asthma was implemented in the Local Health Unit
“ULSS9 Scaligera” in Veneto, Italy.

Foreseeing the evolution of therapeutic approaches
against severe asthma and upcoming marketing authorization
of a new class of monoclonal antibodies, in 2016 the Veneto
Region highlighted the need for pharmacological manage-
ment of severe asthma to define (i) therapeutic alternatives
according to the literature; (ii) criteria for selecting patients
who could benefit from new drug therapies; (iii) indicators
for monitoring the appropriateness of prescriptions.

In this observational study, we aimed to describe the first
structured, integrated, multidisciplinary, patient-centered
outpatient clinic for the clinical management of severe
asthma in Italy. We also aimed to characterize severe-
asthma patients referred to the outpatient clinic for specialist
visits. The purpose of the outpatient clinic was to create an
optimized treatment pathway for the entire ULSS (local
Health Unit) to meet regional goals. The treatment pathway
was approved by the General Manager Health and Social
Care Veneto Region and the results of the first year of
activity are presented here following.

Materials and Methods

This was a retrospective cohort study based on real-world,
patient-level results from the database of asthma outpatient
clinics of ULSS 9 Scaligera. We evaluated the organiza-
tion of the Pulmonology Unit of Bussolengo/Villafranca in
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Verona Azienda (ULSS 9 Scaligera) and its performance
for the first year of activity (2018). The innovative struc-
ture of the ambulatory unit and specific pathways for new
and consolidated patients are described.

We wished to characterize patients who accessed the
outpatient clinic during 2018. Hence, data on demographic
characteristics (age, sex), treatments, asthma severity, spe-
cific phenotypes according to the assessment of the treat-
ing physician (allergic asthma, eosinophilic asthma, non-
allergic asthma, mixed phenotype) and relevant comorbid-
ities by phenotype were collected. Moreover, the origin of
the patients accessing the outpatient clinic is reported (eg,
Emergency Room, Intensive Care Unit).

To describe ambulatory activities in 2018, the health-
care resources analyzed were specialist visits, diagnostic
examinations, and drug prescriptions. Patients with uncon-
trolled asthma accessed the outpatient clinic irrespective of
asthma severity, so the overall population and population
of patients with severe asthma are described separately.
Finally, use of biologic agents and indicators of perfor-
mance are described.

Three main indicators allowed evaluation of the degree
of achievement with respect to the declared objective.
Indicator 1 was (number of patients taken in charge/total
number of patients evaluated) x 100; the expected value
was >70%. Indicator 2 was (number of patients treated
with biologic agents/total number of patients taken in
charge) x 100; the expected value was >50%. Indicator 3
was (number of patients with suspension of OC use/num-
ber of patients treated with biologic agents) x 100; the
expected value was >50%.

This manuscript reviewed and describe the center
activities in order to present the new organization of the
outpatient clinic that was established by a Veneto Regional
Law (Law Decree n.54 2018 and Law Decree n.85 2018).
All patients accessing the outpatient ambulatory signed the
informed consent to the treatment and collection of sani-
tary routine data as forecasted by the European General
Data Protection Regulation (GDPR) (2016/679), Law
Decree 196/2003 (Italian legal rules regarding the protec-
tion of personal data that specifically includes the manage-
ment and evaluation of activities of the outpatient clinic
and epidemiology and scientific research activities) inte-
grated with Law Decree 10/08/2018 nr 101; only data
covered by reported laws were collected and presented in
aggregated and anonymous way.

All patients who accessed Pulmonology Unit of
Bussolengo/Villafranca in 2018 were evaluated. A formal

hypothesis was not specified because this was not an
analytical study. General descriptive statistics for contin-
uous numerical variables were the number of observations,
the mean, and the standard deviation. For categorical vari-
ables, the proportion of patients with a certain event/char-
acteristic are presented.

Results

The outpatient clinic aimed, through a multidisciplinary
and integrated approach, to (i) provide the correct diagno-
sis; (i) identify the most suitable pharmacological therapy;
(iii) undertake specialist monitoring personalized accord-
ing to the need of each adult patient with severe asthma.

Outpatient Pathways and Organization
The outpatient clinical pathway for a patient with severe
asthma, and the clinical pathway for the administration
and monitoring of biological therapies for a patient with
severe asthma, are described in Figures 1 and 2,
respectively.

Organization of the diagnostic, therapeutic, and medi-
cal-assistance pathways involved the outpatient clinic of
the Pulmonology Unit, Respiratory Pathophysiology Unit,
Allergy Unit, as well as the hospital pharmacy, booking
center of the outpatient clinic.

To manage the associated diseases, the following
departments were involved (if needed): Ear, Nose and
Throat;
Testing. Outpatient clinics from the Department of

Gastrointestinal;, Rheumatology; Laboratory
Clinical Psychology and dietary services were available
on demand to offer additional support to patients.

During 2018, the outpatient clinic of Pulmonology Unit
of Bussolengo/Villafranca undertook: 424 visits by pneu-
mologists to control asthma; four first visits by pneumol-
393

measurements of simple/global spirometry; 649 adminis-

ogists; three evaluations of exhaled gas;
trations of biologic agents (at the moment of starting this
outpatient structure only omalizumab and mepolizumab
were available and reimbursed by Italian National Health

Service (NHS)).

Description of Outpatient Clinic
Activities

A total of 146 patients accessed the outpatient clinic in
2018. Among them, 91 (62.3%) had uncontrolled asthma
upon admission, 40 (27.4%) were already being treated
with biologic agents, and 10 (10.3%) were discharged with
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Figure | Outpatient clinical pathway for a patient with severe asthma.

a different diagnosis. The average age of patients with
uncontrolled asthma was 53.8 £ 16.9 years, and 64.5%
were men.

Following GINA definitions, out of the 91 patients
with uncontrolled asthma who accessed the outpatient
clinic, 60 (66%) were affected by severe uncontrolled
asthma, 20 (22%) had moderate—severe uncontrolled

asthma, and 11 (12%) had mild-moderate uncontrolled
asthma.

Among patients with uncontrolled asthma, 76 (84%)
were referred from a first-level outpatient clinic, four (4%)
from the intensive care unit (after hospital admission
caused by atopic uncontrolled asthma), six (7%) from
hospital admission due to respiratory failure, and four
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Figure 2 Clinical pathway for the administration and monitoring of biological therapies for a patient with severe asthma.

(4%) from the Emergency Department; one patient was
pregnant.

The most frequently reported diagnosis was allergic
asthma in 53 (58%) cases (average age, 49 £ 17.5 years),
eosinophilic asthma in 20 (22%) patients (58.8 £ 13.7
years), allergic plus eosinophilic asthma in nine (10%)
cases (60.8 + 10.1 years) and non-atopic asthma in nine
(10%) patients (69 + 10.5 years). The prevalence of
comorbidities by asthma phenotype is described in
Figure 3.

Among the 60 patients affected by the “severe” phe-
notype (61.6% females; average age, 56.2 + 15.2 years),

28 (47%) had allergic asthma, 17 (28%) had eosinophilic
asthma, eight (13%) had allergic plus eosinophilic asthma,
and seven (12%) had non-atopic asthma.

Nasal polyps were more frequent in eosinophilic and
allergic plus eosinophilic asthma, while gastro-esophageal
reflux disease was more frequent in non-atopic asthma.

Overall, 36.6% of cases with severe asthma met the
criteria for use of biologic agents: 29% had the allergic
phenotype, 53% had the eosinophilic phenotype, and 63%
had the allergic plus eosinophilic phenotype. Among
patients treated with biologic agents, 86.2% discontinued
OC use.
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Abbreviations: GERD, gastro-esophageal reflux disease; COPD, chronic obstructive pulmonary disease, COPD.

Discussion

Severe uncontrolled asthma carries a substantial burden in
terms of severely impaired quality of life and a significant
economic impact. A real-world study in Italy recently
showed the average cost per patient per year (excluding
pharmacological treatments) to be €3701; pharmacological
treatments costs range from €138 to >€17,000.%
Moreover, corticosteroids shadow costs, due to OCs-
from 45% to 30%.°
Maintenance of asthma control is expected to reduce the

induced morbidity, range
overall economic impact of asthma as well as the indirect
costs associated with decreased productivity of the
affected patients.

The innovative structure of the outpatient clinic
described here allowed a dedicated treatment pathway for
each specific phenotype of severe asthma. It allowed dif-
ferent modalities to be used and scheduling of clinical
evaluations compared with that observed in most outpati-
ent clinics in Italy. Particularly, compared with the stan-
dard pulmonology outpatient clinics of the Italian NHS,
the one presented in this manuscript is dedicated only to

patients with suspected severe asthma operating with phy-
sicians and nurses already trained in the management of
this pathology allowing patients a dedicated access to the
structure and reduction of waiting lists.

Within the population that was followed in the
first year of the clinic, the allergic phenotype is con-
firmed to be predominant (58%), and with an appar-
ently lower average age than the other phenotypes.
Persistent and significant eosinophilia was found in
only 10% of patients suffering of allergic asthma,
while 22% of patients affected by non-allergic asthma
could be diagnosed as an eosinophilic phenotype.
A small proportion of subjects (9/91 patients) were
found to be affected by non-allergic asthma and with-
out eosinophils, thus being able to fall into the more
generic category of “intrinsic” asthma, characterized by
a significantly higher average age of allergic asth-
matics. The importance of evaluating the nasal poly-
posis-asthma association is confirmed which was found
to be mainly associated with the eosinophilic pheno-
type compared to the purely atopic one.

https://doi.org/10.2147/JAA.S309740
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A small percentage of patients (12%) was diagnosed
with mild-moderate asthma and the inclusion in the dedi-
cated pathway made it possible to achieve control of
asthma symptoms and to return the patient to the first
level outpatient clinic.

The assessment of the first year of activity of the clinic
showed a substantial adequacy of the referral of patients
by the referring specialists; in fact, only 15 patients were
discharged from the clinic with another diagnosis and 91
patients had uncontrolled asthma at the time of the first
assessment in the clinic.

Most (77/91 patients) of the patients came from first
level specialist outpatient clinics. The other patients were
referred for evaluation at the outpatient clinic after serious
acute events requiring hospitalization in intensive care unit
(4 patients, all subjects with uncontrolled atopic bronchial
asthma), after an ordinary hospitalization due to respira-
tory failure (6 patients) and after accessing to emergency
department (4 patients). All this confirms, once again, that
despite the wide availability of treatments, and the ease of
access to treatment in Italy, asthma remains a potentially
life-threatening pathology.

For 60 patients (66%) it was possible to conclude the
course proposed by the guidelines during the year of
observation and to effectively diagnose severe asthma,
while 20 subjects (22%) remained under close monitoring
with a diagnosis of moderate asthma-severe “difficult to
control”

In the organizational reality of first level clinic, waiting
lists and booking difficulties would not have allowed the
above results to be achieved. Thanks to the project
described here, with the use of dedicated medical and
nursing staff, it was possible to guarantee access to spe-
cific planning for patients in the clinic, to closely monitor
subject in times established by the therapeutic changes but
also to quickly guarantee re-evaluations if exacerbations
occur.

This type of structure permitted correct identification
of severe-asthma patients and enabled their evaluation
through specific indicators. Once a patient had been diag-
nosed with severe asthma and the specific phenotype had
been identified though characterization, the most appropri-
ate treatment (according to GINA recommendations) was
prescribed. Subsequently, patients were re-evaluated peri-
odically for dose adjustments/changes and check on con-
trol of comorbidities.

The outpatient clinic also accepted patients with uncon-
trolled of different allowed

asthma severity. It

personalization of pharmacological treatment thanks to iden-
tification of the asthma phenotype. This strategy avoided
inappropriate immediate use of biologic agents, chronic
use of high doses of OCs, and allowed optimization of
pharmacological treatment. Even for severe-asthma patients,
identification of the phenotype and regular follow-up
allowed correct decisions on initiation of biologic-agent
therapy (as per GINA recommendations) to be made.

Moreover, patients had regular contact with specialist
physicians and dedicated nurses. This availability contrib-
uted to improvement in compliance with treatment and the
possibility of step-down of supportive treatment (eg, OCs).
In the future, optimization of use of healthcare resources
can be estimated to evaluate the performance of the inte-
grated and multidisciplinary approach of this outpatient
clinic.

Conclusion

The new structure of the outpatient clinic ULSS 9
Scaligera for the treatment of severe asthma is based on
a dedicated pathway and a multidisciplinary approach.
This structure allowed strict control of patients and opti-
mization of pharmacological treatment with the potential
of better control of asthma and minimization of drug
misuse.
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