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ABSTRACT

Introduction: Preliminary results from the
SABINA (SABA use IN Asthma) program showed
lower overuse of short-acting b2-agonist (SABA)

in Italy compared to other European countries.
The aim of the present study was to ascertain
whether SABINA’s results might have been
affected by the Italian National Health System
and pharmaceutical market dynamics, by
examining patients’ characteristics in relation
to SABA prescription/purchase habits.
Methods: Multiple approaches were used: (1) a
retrospective study using the General Practi-
tioners’ (GPs) Italian IQVIA Longitudinal
Patient Database (LPD) to assess SABA overuse
(more than two canisters/year) and its associa-
tion with exacerbation risk; (2) a survey con-
ducted across 200 Italian pharmacies to
calculate the proportions of SABA purchases
without a prescription; (3) a cross-sectional
study on the specialists’ IQVIA Patient Analyzer
database to understand the SABA prescription
habits of specialists.
Results: Among SABA users identified through
IQVIA LPD, the proportion of patients having
more than two SABA canisters/year was 32%.
Overall, patients prescribed more than two
SABA canisters/year by GPs had 30% higher risk
of exacerbations than patients with a maximum
of two SABA canisters/year. The joint evaluation
of IQVIA LPD and survey’s findings revealed
that IQVIA LPD tracks three out of four SABA
canisters dispensed. The survey showed that, on
average, SABA users purchased four canisters/
year. Patients prescribed SABA by specialists
were more frequently men, younger, thinner,
and had higher spirometry values.
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Conclusion: SABA overuse is common in Italy,
with a share of consumption not regulated by
medical prescriptions. Because SABA overuse
increases exacerbation risk, changes to national
guidelines should be encouraged to ensure
implementation of global recommendations.

Keywords: Asthma; SABA consumption;
Guideline recommendations; Exacerbations;
Primary care; Real-world evidence

Key Summary Points

Preliminary results from the SABINA (SABA
use IN Asthma) program showed a lower
proportion of SABA overuse in Italy
compared to other European countries.

This study’s objective was to examine
whether SABINA’s results might have been
due to the Italian National Health System
and pharmaceutical market dynamics.

SABA overuse is quite common among SABA
users; the average number of SABA canisters
purchased per year is four.

More than two SABA canisters/year was
associated with a 30% higher likelihood of
experiencing exacerbations.

Changes to national treatment guidelines
should be encouraged to ensure successful
implementation of the latest GINA
recommendations.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14519592.

INTRODUCTION

Asthma is a heterogenous disease usually char-
acterized by chronic airway inflammation, and
defined by a history of respiratory symptoms
(wheeze, shortness of breath, chest tightness,
and cough) that vary over time and intensity,
and by variable expiratory airflow limitation [1].
According to data from general practitioners
(GPs), asthma prevalence in the Italian popula-
tion (older than 15 years) is 6.1%, slightly
higher in women than in men (6.6% versus
5.5%), and decreases with age [2]. The goal of
asthma therapy, whose backbone is inhaled
anti-inflammatory treatment, is to achieve and
maintain disease control by minimizing symp-
toms and their impact on daily living activities
and to reduce the risk of life-threatening exac-
erbations and long-term morbidity [3]. Despite
evidence that overuse of short-acting beta-2
agonists (SABAs) and/or underuse of inhaled
corticosteroids (ICS) appears to be predictive of
exacerbations, studies have shown that SABA
overuse is still common [4–7]. It is indeed under
this premise that the SABINA (SABA use IN
Asthma) program was recently implemented
with the overarching goal of capturing the
current burden of SABA use on a global scale [8].
The SABINA program includes four main pillars:
SABINA I (a retrospective, observational data-
base study with expanded objectives in the UK),
SABINA II (a harmonized set of retrospective
observational studies using country databases in
Europe and Canada), SABINA III (a prospective
collected cross-sectional multicountry study in
25 countries), and SABINA? (multi-design
studies conducted in other countries including
Poland, Romania, Switzerland, USA, Hong
Kong, Morocco, and China) [9]. Janson and
colleagues published preliminary findings from
SABINA I and the European SABINA II studies,
which included more than one million indi-
viduals with asthma across five countries (UK,
Germany, Italy, Spain, and Sweden) [9]. Overall,
SABA overuse, defined as more than two canis-
ters per year, was observed in approximately
one-third of individuals with mild, moderate,
and severe asthma across Europe. However, the
prevalence of SABA overuse in Italy was just 9%,
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suggesting that Italy was an exception to the
widespread use of SABA common to the other
countries [9]. On the other hand, to have a
more comprehensive overview on this some-
what discordant result, it is important to con-
textualize the data source used in light of the
Italian National Health System (NHS) and
pharmaceutical market regulations. The Italian
data included in the SABINA II study [9] were
obtained from the IQVIA Longitudinal Patient
Database (LPD), a source of secondary data
coming from about 900 Italian GPs, who collect
patient records during their routine daily clini-
cal practice. The IQVIA LPD captures only
patients’ treatments from prescriptions written
and recorded by GPs. Thus, there are two main
constraints that should be considered: firstly,
SABA may be dispensed by pharmacists without
medical prescription if needed urgently [10];
secondly, a proportion of SABA prescriptions are
directly dispensed by specialists, and do not
require GPs to rewrite prescriptions. In light of
this, the present study, as an extension of the
Italian SABINA II data [9], integrated data from
the Italian IQVIA LPD along with additional
information coming from a survey conducted
on a representative sample of Italian pharma-
cies. Finally, a cross-sectional study on special-
ists using the Italian IQVIA Patient Analyzer
(PA) database was performed to understand how
frequently specialists prescribe SABA to patients
with asthma. The final aim of the study was to
clarify whether an ‘‘Italian case’’ exists, or if the
Italian results might have been affected by the
peculiar dynamics of the Italian National
Health System and pharmaceutical market.

METHODS

Retrospective Study on the Italian IQVIA
LPD

The first criterion for inclusion in the study was
the registration of an asthma diagnosis, defined
by the International Classification of Disease
(ICD-9) code 493.xx (9th edition), during 2016
(i.e., selection period), by the GP. The date of the
first diagnosis during this period represented the
index date for each patient. The study period

included a baseline (i.e., the 12-month period
preceding the index date) and a follow-up (i.e.,
the 24-month period starting on the index date)
period. The second inclusion criterion was an
age of at least 12 years at the index date. The
third inclusion criterion was the presence of an
additional asthma diagnosis registration during
the baseline period. Exclusion criteria were the
presence of any registration of chronic obstruc-
tive pulmonary disease (COPD) (ICD-9 codes
491.xx, 492.xx, 496.xx) during the study period,
and data unavailability for the study period. A
description of IQVIA LPD, which has already
been demonstrated to be a reliable source of data
on respiratory diseases [11–13], a graphical rep-
resentation of the study design, information
extracted from the database, and a definition of
comorbidities are available in Annex I of the
supplementary material. Patients have been
classified into treatment steps based on con-
troller treatments prescribed by GPs during
baseline and according to 2018 Global Initiative
for Asthma (GINA) recommendations [14]
(please see Annex II of the supplementary
material for algorithm definition). The occur-
rence of exacerbations during follow-up was
defined as asthma worsening that necessitated
an antibiotic and/or short course of oral corti-
costeroids (OCS) and/or emergency room (ER) or
hospital admission. In order to contribute to the
definition of an exacerbation, antibiotic pre-
scriptions and ER/hospital admission registra-
tions had to be recorded as explicitly related to
asthma by the GP. For OCS, as patients might be
prescribed different OCS molecules, for each
prescription, the total amount of active princi-
ple was converted into milligrams of prednisone
equivalent. In order to contribute to the defini-
tion of an exacerbation, the total amount of
active principle included in the prescription
must not exceed 300 mg of prednisone equiva-
lent. Patients were grouped on the basis of the
number of SABA canisters received during the
first year of follow-up, and demographic and
clinical characteristics, healthcare resource uti-
lization (HRU), and number of exacerbations
were compared between patients with a maxi-
mum of two SABA canisters/year and patients
with more than two SABA canisters/year by
means of chi-square tests. The cutoff
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corresponding to two SABA canisters/year was
adopted on the basis of 2018 GINA guideline
recommendations [14] and in agreement with
all SABINA studies [8, 9, 15, 16]. Asthma treat-
ments included are detailed in Annex III of the
supplementary material. An extension of the
Cox proportional hazards model, the Andersen
and Gill model for recurrent time-to-event data,
was run to understand whether there was an
association between the number of SABA canis-
ters/year and the likelihood of experiencing
exacerbations during follow-up, while adjusting
for potentially confounding factors (i.e., age,
sex, ICS mean daily dosage, number of comor-
bidities, and treatments step). The Anderson and
Gill model accounted for the time between the
index date and the exacerbation, and for the
possibility of experiencing more than one
exacerbation. Finally, a more conservative
analysis was performed on the subgroup of
patients with asthma who had at least one SABA
prescription during the first year of follow-up,
defined as ‘‘SABA users’’. The mean number of
SABA canisters/year as well as the proportion of
patients prescribed more than two SABA canis-
ters/year was provided for this subgroup. The
latter analysis was intended to serve as a basis for
comparison with results from the pop-up survey
on pharmacies, which involved patients with
asthma purchasing SABA (i.e., SABA users).

Pop-Up Survey on Pharmacies

IQVIA conducted a quantitative survey involv-
ing 200 Italian retail pharmacies between June
and July 2019. Patients with asthma purchasing
SABA were asked by collaborating pharmacists
to provide information on the originator and
reimbursability of the corresponding prescrip-
tion, if available, and on the number of SABA
canisters bought during the past year. Summary
statistics on the number of SABA canisters pur-
chased by patients during the past year and the
percentages of SABA purchases without pre-
scription or with a corresponding reimbursable
prescription (either by a GP or a specialist) as
well as with a corresponding non-reimbursable
prescription (either by a GP or a specialists) were
provided. Further information on the survey

and the logical process which allowed to jointly
evaluate information coming from IQVIA LPD
and the pop-up survey are described in Annex
IV of the supplementary material. The final aim
of such a process was to understand LPD cov-
erage in terms of SABA consumption.

Cross-Sectional Study on the Italian IQVIA
Patient Analyzer

The study cohort was composed of patients
with asthma examined by collaborating spe-
cialists (pulmonologists or allergologists) during
2018. Inclusion criteria were an age of at least
12 years and asthma as the reason for the visit.
The only exclusion criterion was the presence of
COPD among comorbidities. Patients were
grouped in steps of treatment (from 1 to 4–5)
according to the GINA report [14]. All patients’
characteristics were compared according to the
presence or absence of a SABA prescription
during the visit, and by means of chi-square or t
test as appropriate. A description of IQVIA PA,
which has been demonstrated to be a reliable
source of information in the respiratory area
[13, 14], is available in Annex V of the supple-
mentary material.

General Considerations

All the statistical analyses on the IQVIA LPD
and PA data were performed using SAS software
version 9.4 (SAS Institute Inc., Cary, NC, USA). P
values less than 0.05 were considered as statis-
tically significant. All the analyses presented
here were based on anonymized data that did
not involve any clinical trial on human or ani-
mal subjects performed by any of the authors.
Therefore, review board approval and patient
consent were not necessary.

RESULTS

Retrospective Study on the Italian IQVIA
LPD

The retrospective study on the IQVIA LPD
found 22,102 subjects who met inclusion
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Table 1 Characteristics, healthcare resource utilization (HRUs), and exacerbations of LPD study patients by number of
SABA canisters prescribed during first-year follow-up

Total
(N = 22,102)

£ 2 SABA canisters
(N = 20,210)

> 2 SABA canisters
(N = 1892)

P value from
chi-square test

Number % Number % Number %

Patients characteristics

Sex

Female 12,752 57.7 11,851 58.6 901 47.6 \ 0.0001

Age classes

Age\ 18 years 847 3.8 731 3.6 116 6.1 \ 0.0001

18 years B age\ 40 years 5437 24.6 4815 23.8 622 32.9

40 years B age\ 65 years 9973 45.1 9120 45.1 853 45.1

Age C 65 years 5845 26.5 5544 27.4 301 15.9

Body mass indexa

Underweight/normal weight 5712 42.1 5190 41.7 522 46.9 0.0031

Overweight 4588 33.8 4236 34.0 352 31.6

Obese—class I, II, III 3256 24.0 3017 24.3 239 21.5

Baseline comorbidities

Heart failure 221 1.0 207 1.0 14 0.7 0.2346

Pulmonary vascular disease 57 0.3 54 0.3 3 0.2 0.3730

Pneumonia 324 1.5 298 1.5 26 1.4 0.7285

Ischemic heart disease 730 3.3 695 3.4 35 1.9 0.0002

Cardiac arrhythmia 998 4.5 945 4.7 53 2.8 0.0002

Myocardial infarction 136 0.6 127 0.6 9 0.5 0.4166

Diabetes mellitus 1561 7.1 1460 7.2 101 5.3 0.0022

Bone fractures 828 3.8 760 3.8 68 3.6 0.7154

Chronic kidney disease 273 1.2 268 1.3 5 0.3 \ 0.0001

Osteoporosis 1830 8.3 1760 8.7 70 3.7 \ 0.0001

Gastroesophageal reflux 2749 12.4 2583 12.8 166 8.8 \ 0.0001

Depression 1780 8.1 1663 8.2 117 6.2 0.0018

Anxiety 1068 4.8 981 4.9 87 4.6 0.6199

Anemia 1014 4.6 943 4.7 71 3.8 0.0694

Comorbidities number

0 13,364 60.5 12,052 59.6 1312 69.3 \ 0.0001

1 5541 25.1 5134 25.4 407 21.5
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Table 1 continued

Total
(N = 22,102)

£ 2 SABA canisters
(N = 20,210)

> 2 SABA canisters
(N = 1892)

P value from
chi-square test

Number % Number % Number %

2 2128 9.6 2000 9.9 128 6.8

3? 1069 4.8 1024 5.1 45 2.4

Treatment step

Step 1 7265 32.9 6597 32.6 668 35.3 0.1461

Step 2 820 3.7 751 3.7 69 3.7

Step 3 2143 9.7 1959 9.7 184 9.7

Step 4 10,349 46.8 9512 47.1 837 44.2

Step 5 1525 6.9 1391 6.9 134 7.1

Healthcare resource utilizations

No. of ICS canisters/year

0 7697 34.8 7072 35.0 625 33.0 \ 0.0001

1 2378 10.8 2252 11.1 126 6.7

2 2243 10.2 2073 10.3 170 9.0

3–6 5292 23.9 4795 23.7 497 26.3

7–12 3660 16.6 3291 16.3 369 19.5

13? 832 3.8 727 3.6 105 5.6

Number of GP visits/2 years

B 12 7293 33.0 6651 32.9 642 33.9 \ 0.0001

13–24 6695 30.3 6030 29.8 665 35.2

25? 8114 36.7 7529 37.3 585 30.9

Number of specialist visits/2 years

0 16,773 75.9 15,387 76.1 1386 73.3 0.0183

1 2548 11.5 2302 11.4 246 13.0

2? 2781 12.6 2521 12.5 260 13.7

Number of examinations/2 years

0 15,322 69.3 14,043 69.5 1279 67.6 0.0344

1 2339 10.6 2149 10.6 190 10.0

2? 4441 20.1 4018 19.9 423 22.4

Asthma-related hospitalizations/2 years

No 21,990 99.5 20,111 99.5 1879 99.3 0.2479

At least one 112 0.5 99 0.5 13 0.7
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criteria. Almost half of the patients were classi-
fied as step 4, and one-third as step 1, while
individuals in steps 2, 3, and 5 accounted for
20% of the total cohort overall (Table 1). The
stratification by number of SABA canisters
received during first-year follow-up revealed
that subjects with more than two SABA canisters
numbered 1892, accounting for 9% of the
cohort. When compared to patients with a
maximum of two SABA canisters/year, subjects
with more than two SABA canisters/year were
more frequently men (52% versus 41%),
younger (under 40 years, 39% versus 27%),
thinner (under or normal weight patients, 47%
versus 22%), and less frequently affected by
comorbidities (no comorbidities, 69% versus
60%) (Table 1). While no differences were
observed between the two groups in terms of
treatment steps, a higher number of ICS canis-
ters were prescribed and higher proportions of
subjects with asthma-related specialist visits and
examination requests were observed among
patients with more than two SABA canisters/
year. A higher proportion of patients with more
than one GP visit per month was observed for
the group with a maximum of two SABA can-
isters/year. Finally, a higher proportion of
patients experiencing more than one exacerba-
tion during the 2-year follow-up was observed
for the group of subjects with more than two
SABA canisters/year (Table 1).

Patients with more than two SABA canisters/
year had approximately a 30% higher likelihood
of experiencing exacerbations, even when
accounting for covariates included in the
model. In addition, patients who had an ICS
mean daily dosage greater than 500 lg, were
female, aged 65 or older, had comorbidities, and
were GINA step 5 had a greater risk of experi-
encing exacerbations independently of the
other model covariates. Individuals in steps 2–4
had a lower risk of exacerbations compared to
those in step 1 (Table 2).

When patients with no SABA prescriptions
during the first-year of follow-up were excluded
from the analyses, 5942 (27%) patients with at
least one SABA prescription during first-year
follow-up were identified. Among those
patients, the mean number of SABA canisters
prescribed during first-year follow-up was three
(data not shown), almost 10% had more than
six SABA canisters/year (Fig. 1a), and the pro-
portion of subjects with more than two SABA
canisters/year was about 32% (Fig. 1b).

Pop-Up Survey on Pharmacies

The pop-up survey, which collected data from
1136 subjects, showed that the mean number of
pharmacy dispensed SABA to patients with
asthma was around four canisters per year. Fifty-
two percent of these patients purchased more

Table 1 continued

Total
(N = 22,102)

£ 2 SABA canisters
(N = 20,210)

> 2 SABA canisters
(N = 1892)

P value from
chi-square test

Number % Number % Number %

Exacerbations

Exacerbations/2 years

0 11,525 52.1 10,547 52.2 978 51.7 0.0063

1 4669 21.1 4311 21.3 358 18.9

2 2338 10.6 2133 10.6 205 10.8

3? 3570 16.2 3219 15.9 351 18.6

SABA short-acting b2-agonists, ICS inhaled corticosteroids, GP general practitioner
a Calculated on the basis of 13,556 patients with BMI value available
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Table 2 Results from the Anderson and Gill multivariate model estimating the likelihood of experiencing exacerbations
during the 2-year follow-up (n = 22,102)

Hazard ratio 95% confidence interval P value

Lower limit Upper limit

Characteristics

Number of SABA canisters/year

B 2 SABA canisters/year 1.0 (ref.) – –

[ 2 SABA canisters/year 1.27 1.21 1.33 \ 0.0001

ICS mean daily dosage (BDP equivalent micrograms)

No ICS 1.0 (ref.) – –

0\ ICS\ 200 mcg 1.02 0.98 1.06 0.4173

200 B ICS B 500 mcg 0.97 0.93 1.02 0.2534

500\ ICS B 1000 mcg 1.10 1.05 1.16 0.0002

ICS[ 1000 mcg 1.30 1.23 1.38 \ 0.0001

Sex

Male 1.0 (ref.) – –

Female 1.35 1.31 1.39 \ 0.0001

Age class

Age\ 18 years 1.0 (ref.) – –

18 B Age\ 40 years 0.84 0.77 0.91 \ 0.0001

40 B Age\ 65 years 1.03 0.95 1.11 0.4731

Age C 65 years 1.17 1.08 1.28 0.0001

Number of baseline comorbidities

No comorbidities 1.0 (ref.) – –

One comorbidity 1.20 1.16 1.24 \ 0.0001

Two comorbidities 1.22 1.16 1.28 \ 0.0001

At least three comorbidities 1.43 1.35 1.53 \ 0.0001

Treatment step

Step 1 1.0 (ref.) – –

Step 2 0.84 0.78 0.91 \ 0.0001

Step 3 0.78 0.74 0.83 \ 0.0001

Step 4 0.83 0.80 0.87 \ 0.0001

Step 5 1.42 1.34 1.49 \ 0.0001

SABA short-acting b2-agonists, ICS inhaled corticosteroids, BDP beclomethasone dipropionate
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than two SABA canisters/year (data not shown).
Overall, 15% of the patients who took part in
the survey did not have a prescription for SABA,
while reimbursable prescriptions represented
65% of SABA purchases. Non-reimbursable pre-
scriptions by GPs and specialists accounted for
9% and 11%, respectively. As the mean number
of SABA canisters/year prescribed to SABA users
defined by the IQVIA LPD study was three, the
mean number of SABA canisters/year we would
observe in case the IQVIA LPD was able to track
100% of SABA consumption would be four. This
fits with the finding that four canisters/year is
the average number of SABA canisters pur-
chased during 1 year resulting from the pop-up
survey. LPD coverage in terms of SABA con-
sumption tracking is 74% (40% ? 9% ? 25%)
(Fig. 2).

Cross-Sectional Study on the Italian IQVIA
Patient Analyzer

The cross-sectional study on the IQVIA PA
included 4609 subjects meeting the asthma
inclusion criteria. Almost half of the patients
were classified as being in step 2, one-third were
in step 3, while individuals in steps 1 and 4–5
accounted for about 25% of the total cohort
overall (Table 3). The stratification by presence/
absence of SABA prescription during the visit
revealed that subjects prescribed a SABA
accounted for about 15% of the total cohort.
The frequency of patients with SABA prescrip-
tions during the visit was inversely proportional
to treatment intensity in different steps. Indeed,
step 1 patients were those most frequently pre-
scribed SABA (28%) and steps 4–5 those less
frequently prescribed SABA (6%), and differ-
ences were statistically significant (data not
shown). Patients with SABA prescription inclu-
ded a higher proportion of patients classified as
step 1 and with controlled asthma and had
higher values of FEV1 and PEF (Table 3).

DISCUSSION

The aim of the present study was to investigate
whether the results from the SABINA program
[9] suggesting an ‘‘Italian case’’ of low SABA

overuse compared to other European countries
can be explained by the peculiar dynamics of
the Italian NHS and pharmaceutical market. We
found that SABA overuse is common among
SABA users. Indeed, the average number of
SABA canisters/year purchased by SABA users is
four, thus higher than the cutoff defining high
SABA use set by guidelines [1]. Prescription of
more than two SABA canisters/year by GPs was
associated with a 30% higher likelihood of
experiencing exacerbations.

The joint evaluation of findings from IQVIA
LPD study and the pop-up survey shows that in
Italy patients with asthma using SABA collect an
average of four canisters per year, and the pro-
portion of patients with more than two SABA
canisters per year should fall somewhere in the
middle between 32% (i.e., the value resulting
from the IQVIA LPD focus on SABA users) and
52% (i.e., the value resulting from the pop-up
survey). Thus, we expect that the actual pro-
portion of patients with more than two SABA
canisters calculated on the basis of the total
IQVIA LPD cohort of asthmatic patients is closer
to values detected in other countries, which
ranged from 16% for Germany to 38% for the
UK [9]. Preliminary results from Italy included
in the Janson et al. (2020) SABINA article [9]
should now be read in light of the Italian NHS
and pharmaceutical market situation, which
corroborates the hypothesis that the ‘‘Italian
case’’ is not realistic. A focus on the German
SABINA study has been performed, similar to
what had been done in the present study: the
proportion of patients with more than two
SABA canisters/year was calculated on the basis
of the subgroup of subjects who had at least one
SABA prescription during the study period, and
resulted to be 36% and 38% based on GPs and
specialists’ data, respectively [17]. Considering
that in Germany SABA drugs are not available
without a prescription [9], these findings are in
line with the 32% observed in Italy, and that, as
discussed above, is expected to be higher. Of
note, both for Italy and Germany, the propor-
tion of patients who had at least one SABA
prescription represents about only 30% of the
total cohort of patients with asthma [17]. This
finding is in line with the XIII Report from
HealthSearch, the Research Institute for the
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Società Italiana di Medicina Generale (SIMG),
which showed a low prevalence of overall
treatments in patients with asthma in primary
care [18]. The results from the multivariate
model run on the IQVIA LPD cohort showed
that patients who had more than two SABA
canisters/year have a 30% higher likelihood of
experiencing exacerbations when compared to
patients who had no more than two SABA
canisters/year. The latter result is in total
agreement with results from SABINA I study

performed in the UK [15], which found a 20%
increased risk of exacerbations for both step 1–2
and 3–5 patients who had a high level of SABA
use (i.e., more than two canisters/year) [15].
Furthermore, GINA guidelines state that dis-
pensing more than two SABA canisters/year is
associated with an increased risk of emergency
department visit or hospitalization indepen-
dent of severity [1]. Results from the compar-
ison of patients’ characteristics by number of
SABA canisters show that individuals to whom

Fig. 1 SABA users stratified by number of SABA canisters/year

Fig. 2 Proportions of SABA purchases with or without prescriptions and SABA purchases with prescriptions (both
reimbursable and non-reimbursable) stratified by prescriber
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Table 3 Characteristics of PA study patients by presence/absence of SABA prescription during the visit

Total
(N = 4609)

Absence of SABA
prescription (N = 3939)

Presence of SABA
prescription (N = 670)

P valuec

Number % Number % Number %

Patients characteristics

Sex

Female 2723 59.1 2349 59.6 374 55.8 0.0635

Age classes

Age\ 18 years 237 5.1 158 4.0 79 11.8 \ 0.0001

18 years B age\ 40 years 2099 45.5 1795 45.6 304 45.4

40 years B age\ 65 years 1762 38.2 1549 39.3 213 31.8

Age C 65 years 511 11.1 437 11.1 74 11.0

Body mass index

Underweight/normal weight 2887 62.6 2431 61.7 456 68.1 0.0072

Overweight 1432 31.1 1255 31.9 177 26.4

Obese—Class I, II, III 290 6.3 253 6.4 37 5.5

Smoking habits

Smokers 941 20.4 834 21.2 107 16.0 0.0020

Treatment step

Step 1 862 18.7 617 15.7 245 36.6 \ 0.0001

Step 2 2004 43.5 1769 44.9 235 35.1

Step 3 1476 32.0 1302 33.1 174 26.0

Steps 4–5 267 5.8 251 6.4 16 2.4

Level of asthma control

Controlled 2045 44.4 1691 42.9 354 52.8 \ 0.0001

Partially controlled 1345 29.2 1175 29.8 170 25.4

Uncontrolled 1219 26.5 1073 27.2 146 21.8

Asthma type

Allergic 2762 59.9 2342 59.5 420 62.7 0.0049

Non-allergic 1278 27.7 1125 28.6 153 22.8

Mixed 569 12.4 472 12.0 97 14.5

FEV1
a

Mean (SD) 80.5 (12.5) 79.8 (12.4) 84.5 (12.2) \ 0.0001

PEFb
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GPs prescribe more than two SABA canisters/
year are more frequently men, they are younger
and thinner, and less frequently affected by
comorbidities than patients with no more than
two SABA canisters/year. Interestingly, the
comparison of patient characteristics depending
on the occurrence or not of a SABA prescription
during the specialist visit are in line with data
from GPs, confirming that physicians tend to
prescribe SABA more frequently to patients they
perceive as less health impaired. However,
because SABAs have no anti-inflammatory effect
[19, 20], the reliance on such relievers leaves
individuals across all asthma severities at risk of
preventable attacks [9, 21, 22]. Indeed, there is a
continuously growing body of evidence show-
ing how SABA overuse could affect health out-
comes in patients with asthma, to which
contributions from our study should be added
[4, 6, 7, 23, 24]. Moreover, the current GINA
guidelines recommend as-needed low-dose
ICS–formoterol as the preferred reliever in step
1–2 patients and in step 3–5 patients prescribed
ICS–formoterol maintenance and reliever ther-
apy [1].

This study has some limitations. Firstly, the
step of treatment for patients with asthma is not
directly recorded by GPs into the IQVIA LPD,
thus it was derived by means of an algorithm
based on the medications received by patients
during the year preceding the inclusion period.
Secondly, exacerbations are not directly recor-
ded in the database, thus requiring us to use an
algorithm to detect their occurrence. However,
our results, showing a higher risk of exacerba-
tions for patients with more than two SABA

canisters/year, are in line with the literature
[4–7, 15], indicating the appropriateness of the
rules set to detect exacerbations. Moreover, as
observed previously [15, 25–27], the likelihood
of experiencing exacerbations was increased
with number of comorbidities, older age, and
female sex. Thirdly, as in any study looking at
inhaled treatment utilization, we cannot be sure
that treatments prescribed/dispensed were
actually used by patients. Automatic repeat
prescriptions, or simultaneous prescriptions of
multiple SABA canisters, may result in individ-
uals having more SABA inhalers in their pos-
session, which they may not necessarily use.
Indeed, individuals with asthma typically have
multiple SABA inhalers so that they have at least
one inhaler in each of their surroundings (e.g.,
home, office, car). This is done so that patients
have immediate access to their reliever in case
of emergency [9].

Among the main strengths of the present
study is the very large sample size of patients
with asthma included in the analysis, as well as
its representativeness, as the IQVIA LPD popu-
lation characteristics are comparable to those of
the Italian general population [18]. Both GPs
and specialists’ data show higher proportions of
women among patients with asthma, this being
consistent with results from previous studies
conducted in Italy [2, 13]. Similarly, the
observed proportion of patients younger than
40 years accounting for more than half of the
IQVIA PA cohort is in line with literature
reporting that asthma prevalence decreases with
age [2]. It is worth mentioning that the pro-
portion of subjects younger than 40 years is

Table 3 continued

Total
(N = 4609)

Absence of SABA
prescription (N = 3939)

Presence of SABA
prescription (N = 670)

P valuec

Number % Number % Number %

Mean (SD) 81.1 (13.6) 80.7 (13.5) 83.5 (14.1) 0.0015

SABA short-acting b2-agonists, FEV1 forced expiratory volume in 1 s, PEF peak expiratory flow
a Calculated on the basis of 3175 patients with FEV1 value available
b Calculated on the basis of 2133 patients with PEF value available
c P value from chi-square test or t test as appropriate
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lower when looking at the overall cohort of the
IQVIA LPD patients with asthma. However, it
should also be noted that the IQVIA LPD study
only included patients with an additional
asthma diagnosis during baseline, which
implies exclusion of patients with newly diag-
nosed asthma, who are likely to be younger. In
addition, patients’ characteristics are in line
with those observed in the other countries that
took part in the SABINA study, particularly
Germany [9].

Finally, a very important strength of the
present study is the opportunity to take
advantage of very heterogeneous data sources.
Using the IQVIA LPD and PA allowed us to gain
insight from two different perspectives, those of
GPs and respiratory specialists, covering the
majority of potential prescribers of asthma
treatments. The combined evaluation of find-
ings from these diverse but complementary real-
world data gave us a more comprehensive
overview. In addition, insights offered by the
pop-up survey allowed us to complete the pic-
ture on SABA consumption among patients
with asthma in Italy.

CONCLUSION

Findings from this study suggest that, despite
the fact that Italy had the lowest level of SABA
consumption in the five-country SABINA study,
an ‘‘Italian case’’ does not exist. Indeed, SABA
overuse is quite common among SABA users,
and both GPs and specialists tend to prescribe
SABA more frequently to patients they perceive
as less health impaired. It is fundamental to
keep on encouraging changes to national
treatment guidelines to align with GINA 2020
[1] in order to ensure successful implementa-
tion of these recommendations. Meanwhile,
educational programs should be implemented
to increase patients’ awareness towards the
inflammatory nature of asthma, and to promote
a conscious self-management of the disease.
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