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Abstract

Background: Despite the availability of numerous guidelines for asthma manage-

ment, their recommendations are not consistently implemented in clinical practice.

This discrepancy between guidelines and real‐world practice among Italian
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healthcare professionals was explored during the “Revolution in Asthma” training

program, which identified “gray areas” and barriers preventing clinicians from

adopting guideline‐based approaches.

Objective: This study aims to analyze the key challenges in asthma management and

provide evidence‐based solutions to improve adherence to guidelines in clinical

practice.

Methods: A group of experts from the Scientific Committee of the Revolution in

Asthma project reviewed the program's findings, focusing on three main areas of

asthma management: diagnosis, control, and treatment. The experts summarized

clinicians' main needs and questions for each area and provided evidence‐based
responses and practical recommendations.

Results: The study highlights critical challenges in asthma treatment, addressing two

key questions: (a) What are the possible uses and indications for short‐acting β‐
agonists in asthma patients? (b) How should asthma treatment be initiated and

adjusted based on asthma control? The expert panel developed practical, opera-

tional tools to support general practitioners and specialists (pulmonologists and

allergists) in optimizing asthma management.

Conclusion: This paper serves as a knowledge co‐creation initiative, bridging the gap

between clinical guidelines and daily practice. By offering concrete recommenda-

tions, it aims to enhance the application of guideline‐based asthma management

among healthcare professionals.

K E Y W O R D S

asthma, gray areas, guidelines, real‐life, treatment

1 | INTRODUCTION

Despite being one of the most common chronic diseases in pediatric

and adult patients,1,2 asthma is frequently underdiagnosed3 or

overdiagnosed.4 In addition, a consistent portion of patients is not

sufficiently treated or monitored in real‐life.5

Over the past 20 years, numerous guidelines have been issued to

provide physicians with evidence‐based recommendations on how to

diagnose, treat, and monitor patients with asthma6–10; however,

these recommendations are not always adopted in daily clinical

practice.11,12

Numerous barriers to the implementation of the guidelines

were identified, such as the difficulty of adapting to new knowledge

and acquiring new assessment tools, the perception that a one‐size‐
fits‐all approach is poorly applicable and irrelevant in real life, and

the lack of agreement with the proposed recommendations.12–15

Moreover, guidelines may give different recommendations or sug-

gest diagnostic and treatment pathways that are not entirely

overlapping. As a result, physicians are often unfamiliar with the

exact content of guidelines and tend to rely more on their own

“mind lines”.16

The “Revolution in Asthma” training program, conducted in 2021

with the contribution of 400 Italian general practitioners (GPs),

pulmonologists and allergologists, aimed to improve knowledge of

asthma guidelines (GINA, BTS/SIGN, NICE, NAEPP) among Italian

clinicians and to investigate to what extent asthma guidelines are

actually followed in daily clinical practice.17 The project's novelty was

the comparative evaluation of recommendations from different

guidelines, an approach that participants appreciated.

The “Revolution project” focused on seven different aspects of

asthma management, highlighting, for each one of these aspects,

what are the “gray areas” (areas where physicians only moderately

agreed with guidelines or areas where, despite a formal agreement,

the recommendations were not being implemented), and what are

the barriers that prevent clinicians from agreeing or applying

guidelines in clinical practice.17,18

A group of experts further investigated three of the seven areas

included in the Revolution project: asthma diagnosis, control, and

treatment. Starting from the real‐life experience derived from the

“Revolution project,” the paper further investigates the main needs/

questions in each area to offer operational tools to GPs and asthma

specialists to improve the management of asthmatic patients in the

context of Italian real‐life clinical practice. Therefore, this consensus

project qualifies as a sharing of knowledge between the community

of physicians working in the field and experts using the tools of

evidence‐based medicine and international guidelines.19–21
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2 | METHODS

2.1 | Project overview

A group of experts on asthma management (Scientific Committee,

SC) composed of 18 members (12 pulmonologists, three allergolo-

gists, one internist/geriatrician, one patient association representa-

tive, and one methodologist) analyzed the results of the “Revolution

project,”17 focusing on three aspects of asthma: diagnosis, control,

and patient treatment.

Starting from the gray areas detected by the “Revolution proj-

ect,”17 the SC summarized the main needs/questions of clinicians for

each area and provided evidence‐based responses and suggestions

on how to overcome these needs and answer these questions.

This work represents the conclusion of the training process and

the investigation into the real‐life use of guidelines (GLs) initiated

with the “Revolution project,” summarizing in this paper the opinion

of experts in the treatment area.

2.1.1 | The Revolution project

The “Revolution in Asthma” project (www.revolutioninasma.it) aimed

to improve both the knowledge and clinical application of asthma

management GLs among Italian physicians while also assessing their

level of agreement with these guidelines and identifying barriers to

their implementation. A total of 400 physicians were involved,

including 180 pulmonologists, 100 allergists, and 120 general prac-

titioners (GPs). The project was led by a SC composed of 15 experts

(12 pulmonologists, two allergists, and one methodologist) and

overseen by a scientific officer.

Educational objective

The educational component of the project aimed to improve physi-

cians' understanding and application of asthma GLs by facilitating the

comparison of four major guideline frameworks, namely: (1) British

Thoracic Society/Scottish Intercollegiate Guidelines Network (BTS/

SIGN) 20197; (2) National Institute for Health and Care Excellence

(NICE) 2017 and its 2020 update6; (3) National Heart, Lung, and

Blood Institute—Expert Panel Report (NAEPP‐NHLBI‐EPR) 2007 and

its 2020 update9; (4) Global Initiative for Asthma (GINA) 201922 with

2020–2021 updates.10

The SC prepared a series of educational materials, including the

full texts of these GLs (in their original language) and critical insights

into their recommendations. This material was organized into seven

thematic areas of asthma management: diagnosis, monitoring and

control, prevention, pharmacological treatment, severe asthma, acute

asthma, asthma in pregnancy/occupational asthma/organization and

care delivery.

The SC provided synopses of the GLs in Italian, along with

translated excerpts of key sections. The comparative analysis was

particularly focused on how these guidelines addressed these seven

thematic areas, using both text and tables to highlight differences.

Fifteen online meetings were held to deliver this educational

content. The first seven meetings, which were interactive and lasted

2 h each, covered the comparative analysis of the GLs. Each session

featured (a) detailed reports on the comparative review of the

guidelines, (b) interactive discussions of clinical cases relevant to the

guidelines, and (c) thematic insights. These meetings were designed

to engage participants actively, allowing for real‐time discussions

between the speakers and the participants. All educational materials

were also made available to the participants through a digital re-

pository for further consultation.17

Survey objective

The second objective was to evaluate the physicians' agreement with

the GL recommendations and assess their actual application of these

recommendations in clinical practice. This was achieved through a

structured survey that posed a series of questions across three key

dimensions:

1. Level of agreement/disagreement with GL recommendations—

This was measured using a 9‐point Likert scale, where a score

of 1 indicated “complete disagreement” and a score of 9 indicated

“complete agreement.” This scale allowed the SC to quantify the

physicians' alignment with specific guideline recommendations.

2. Participants' opinions on clinical issues—Physicians were asked to

provide their insights into specific clinical scenarios raised by the

GL recommendations. These responses were intended to reflect

the participants' operational decisions in real‐world practice,

serving as a form of ethnographic data on how physicians

mentally structure the GLs in relation to their own clinical

experiences.16

3. Actual clinical practices—Physicians were queried about their

real‐world clinical behaviors, specifically how they managed cases

related to asthma in the context of their practice settings. This

allowed for a comparison between GL recommendations and

actual practice.

The SC analyzed the responses across these three dimensions to

identify the areas of strong agreement with GL recommendations

(Likert scores of 8–9), areas of strong disagreement (Likert scores of

1–4) and gray areas where there was partial or uncertain agreement

(Likert scores of 5–7) or where discrepancies were noted between

agreement with GL recommendations, participant opinions, and

actual clinical practice.

The analysis identified not only areas of high and low concor-

dance but also highlighted discrepancies between theoretical agree-

ment with guidelines and their practical application. Gray areas also

included situations where physicians expressed agreement with the

GLs and held positive opinions about them but were unable to

implement them fully in clinical practice, often due to external factors

such as organizational barriers or resource limitations.

Follow‐up and final meeting
The responses from the survey were summarized by the SC and

critically discussed during a second series of seven follow‐up
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webinars. These additional meetings allowed for a deeper exploration

of the findings and encouraged further discussion among participants

regarding the practical challenges of implementing GLs in everyday

clinical practice. During these sessions, additional questions were

posed, and the SC worked with participants to propose potential

strategies for overcoming identified barriers.23

The final meeting of the project was dedicated to summarizing the

entire process, highlighting key findings related to agreement and

disagreement with GL recommendations, and proposing strategies for

improving the implementation of asthma guidelines in Italian clinical

practice. The project flowchart is reported in Supplementary Figure S1.

2.1.2 | Definition of the expert opinion on gray areas
in asthma management

The SC working on the present project was largely made up of pre-

vious participants (9/15) (Supplementary Figure S1).

Based on the seven thematic areas covered in the Revolution

project,17 and considering the participants' requests expressed and

the topics' relevance in clinical practice, the SC chose to focus on

three areas: diagnosis, asthma control, and therapy. For each area, the

SC verified the results of the Revolution project by identifying gray

areas and barriers according to the previously formulated definition.

The present paper summarizes the opinion of experts in the treatment

area, while diagnosis and control are only briefly discussed in the

Supplementary Material and will be the subject of future papers.

2.1.3 | Gray areas and barriers

Participants in the “Revolution project” expressed maximum agree-

ment with the recommendations summarized in Table 1, common to

all guidelines:6–10,24

Specifically, for the “therapy” area, the SC chose two queries or

“topics of greatest interest” among all the questions identified (see

above),13–15 reformulating them as part of an open discussion, as

they represented the issues characterized by the greatest uncer-

tainty and the need for more careful and unambiguous definition by

participants in the Revolution project:

a) What are the possible uses and indications for SABAs in patients

with asthma?

With two sub‐questions: a1) in a patient with mild asthma,

should the physician use, as needed only therapy, a combination of

ICS þ F or SABA? a2) in a patient with mild–moderate to severe

asthma, should the physician use SABA as a reliever? What are the

other possible indications for the use of SABA in asthma?

b) How to initiate asthma treatment and adjust it to asthma control?

The SC members were divided into two groups and assigned the

literature searches and literature analysis of queries (a) and (b).

2.1.4 | Literature review

Literature searches were carried out using the databases: Ovid,

MEDLINE, and Embase. The two groups proceeded in parallel to the

initial drafting of the answers to the queries. They used the literature

selected according to methodological criteria and the GLs selected

and compared during the Revolution project (BTS/SIGN, NICE,

NAEPP),6–9 which did not have substantial updates after 2021, the

post‐2021 versions of the GINA document (2022–2023),25,26 and

the Spanish GLs (GEMA 2023)16 not yet published at the time of the

implementation of the Revolution project.

After the first draft, the text was revised by the entire SC and

supplemented according to the various suggestions of the experts. In

the final drafting of the text, special attention was paid to the rec-

ommendations of the aforementioned GLs, which received consensus

among the participants, and the context in which the physicians to

whom the text is addressed operate (first‐ and second‐level outpa-

tient clinics), as well as the experience of the specialists involved in

the project and the needs of patients.11,17,27

Therefore, the present project was designed as a knowledge co‐
creation project involving family physicians, specialists (pulmonolo-

gists and allergists), and SC experts.19,20

3 | SCIENTIFIC COMMITTEE SUGGESTIONS

a) What are the possible uses and indications for SABAs in patients

with asthma?

3.1 | What the guidelines say

In 2018, two papers made a breakthrough in our understanding of

the treatment of mild asthma.28,29

TAB L E 1 Summary of the key points of agreement among
project participants with the guideline recommendations
regarding the therapeutic management of asthma.

(a) The goal of therapy is to achieve and maintain overall asthma

control, thus minimizing current and future risks, using the least

amount of medication to reduce the risk of adverse events.7–10

(b) Inhaled corticosteroids (ICS), alone or in combination, are the most

effective background therapy (controller drugs) to achieve the overall

therapeutic goal and good asthma control.6–10,24

(c) In patients who do not achieve asthma control with low doses of ICS,

it is preferable to add a long‐acting β₂‐agonist (LABA)a rather than

doubling the dose of the ICS.7–9,19,24

aOnly the NICE guidelines (6) recommend the combination with anti‐LT
as the first option in case of uncontrolled asthma with ICS rather than

LABA. However, the participants disagreed with this option.

4 of 15 - VAGHI ET AL.
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The 2019 recommendation of the British Thoracic Society (BTS)

and the 2017 National Institute for Health and Care Excellence

(NICE) guidelines to prescribe SABAs as needed in all patients with

asthma yielded uncertain responses.6,7 Concurrently, the Global

Initiative for Asthma (GINA) recommendation to treat mild patients

using ICS þ F as needed and reserving SABA as needed, always taken

with ICS as needed, as a second option.22,30,31 There are therefore

serious differences between the guidelines that the group examined.

a1) In a patient with mild asthma, should the physician use, as only

as needed therapy, a combination of ICS þ F or SABA?

The first gray area identified by the SC, when evaluating the

difference between the guidelines' recommendations and the par-

ticipants' responses, is which therapeutic choice is preferable be-

tween the use of a fixed ICS/formoterol combination or a SABA, both

administered as needed, in patients with a new diagnosis of mild

asthma.

In the Revolution project, over 80% of participants agreed with

the use of as‐needed ICS/formoterol in mild asthma, as recom-

mended by the GINA document,22,30,31 even though 62% of partici-

pants considered it appropriate to use SABA as the sole therapy for

patients with occasional symptoms, less than 2 times a month, with

normal lung function and no history of previous exacerbations.17

The NICE guidelines6 recommend that adult patients (>17 years

old) with mild, infrequent symptoms and normal lung function

consider therapy with as‐needed SABA alone, and the Canadian

guidelines32 include the option of using as‐needed SABA in patients

with very mild asthma and no risk of exacerbations. Similarly, the

GEMA 5.3 guidelines (Spain)24 include the option of using as‐needed
SABA (salbutamol or terbutaline) in the first step of treatment (step

1), but exclusively in patients with occasional mild symptoms that

occur at most twice a month in the absence of nighttime symptoms.

Additionally, these patients must remain asymptomatic between

these episodes, have normal and stable lung function, and have had

no exacerbations in the previous year, nor should they present risk

factors for exacerbations.

A recent meta‐analysis, which includes the SYGMA studies,

demonstrated that the use of a low dose of ICS þ F as needed re-

duces the risk of severe exacerbations and emergency department

visits or hospitalizations by 65% compared to the use of SABA alone

as needed.33

Furthermore, as highlighted in the GINA document (2019–

2023),22,25,26,30,31 the prescription of SABA alone after diagnosis,

combined with their immediate efficacy on symptoms, can create the

perception that this therapy is “curative” for asthma. This delays the

introduction of ICS and increases the risk of poor adherence to their

subsequent prescription.

In contrast, the early introduction of ICS in patients with newly

diagnosed asthma improves lung function and disease control while

reducing the risk of exacerbations.33–35

Therefore, available evidence clearly supports that, in mild

asthma, assessed based on the level of impairment and risk,

treatment with ICS/formoterol as needed is strongly recommended

compared to as‐needed SABA treatment. The distinction between

patients at low or high risk of exacerbation, as suggested by the

Canadian guidelines,32 especially when dealing with a newly diag-

nosed patient, is not always straightforward.

The SC also emphasizes that making an objective new diagnosis

of asthma in a truly paucisymptomatic patient, and therefore with so‐
called intermittent mild asthma (where SABA as‐needed should be

prescribed alone), is not always easy in real‐life. This is because the

likelihood of detecting positive diagnostic tests, even those with good

sensitivity, such as FeNO and AHR, decreases as the patient becomes

more clinically stable and minimally symptomatic.36,37

Therefore, once an objective diagnosis of asthma is confirmed (i.e.,

the certainty of the disease), the SC suggests prescribing ICS/for-

moterol as needed orwith a background ICS therapy instead of a SABA

for as‐needed therapy in cases of asthma assessed asmild. The general

suggestion is that the prescription of an as‐needed SABA should not be

made without prescribing an ICS taken regularly.

a2) in a patient with mild‐moderate to severe asthma, should the

physician use SABA as a reliever? What are the other possible

indications for the use of SABA as needed in asthma?

The SC acknowledged the divergent opinions of physicians on

the use of SABAs in patients with asthma, with polarization between

those who commonly use SABAs in clinical practice and those who

never use them, as they believe SABAs are primarily responsible for

asthma deaths, near‐fatal asthma episodes, and severe flare‐ups.
This difference of opinions stems largely from the messiness over

the use of SABAs as sole therapy, often used in individuals at risk for

uncontrolled asthma, versus the role of SABAs as relievers in patients

on ICS or ICS/LABA. The debate highlighted by the Revolution

project also reflects the different positions expressed using guide-

lines on the use of SABAs.7,9,10,24,38–40

Based on the results of the Revolution project,17 the revision of

literature evidence and guidelines,7,9,10,24 the SC believed SABAs

maintain a therapeutic role as reliever drugs in the specific cases,

which are summarized in Table 2.

A recent meta‐analysis summarizing the outcome of 22 ran-

domized trials and two observational studies conducted over the past

25 years showed that, when used appropriately within prescribed

limits as relief therapy, SABAs do not increase the risk of serious

adverse events or mortality.43

Furthermore, the use of SABA as a reliever medication, in com-

bination with controller therapy, is a useful indicator of poor asthma

control9,44,45 and represents an important alert factor for both the

physician and the patient. In fact, patients classified as uncontrolled

in the MASK‐air® study (Mobile Airways Sentinel NetworK for

airway diseases), based on measures of patient outcome reports

(PROMs), have the highest use of SABA,46 and the NAEPP guidelines

2020 revision emphasizes that patients using SABA more than 2 days

a week require clinical reassessment.9 95% of participants in the

Revolution project agree with these recommendations.
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3.1.1 | Critical evaluation of clinical studies on the
use of SABAs

Physicians are concerned about the risks of SABA abuse by patients.

Large observational studies have established that using more than

three 200‐dose SABA canisters per year (corresponding to more than

1 inhalation per day) without adequate regular maintenance therapy

with ICS is associated with an increased risk of hospitalization and

mortality, regardless of asthma severity.10,47–49

The most impactful studies on using SABAs have been those on

SABA Use IN Asthma (SABINA I, II, III).47,50–52 These retrospective

observational studies investigated the correlation between SABA use

and clinical outcomes, such as asthma‐related hospitalizations or

exacerbations. The three studies demonstrated an association, but

not a causal relationship, between excessive (more than three can-

isters per year) SABA use and increased risk of asthma flare‐ups and

mortality.47,50–52 The SABINA studies also showed that patients who

frequently use SABAs do not use ICS regularly. Underutilization of

ICS in patients who would need them leads to worsening of the

symptoms, thus favoring greater use of reliever medications with the

risk of unfavorable outcomes.53 Conversely, as shown in the GOAL

study, patients who regularly use ICS‐containing therapies and have

well‐controlled asthma rarely used reliever drugs.54

Even in real‐life, a clear relationship has been observed between

greater adherence to ICS‐containing therapies and a lower frequency

of SABA use. In the international multicenter MASK‐air® study, each

additional day per week of ICS‐formoterol and ICS þ another LABA

use was associated with a 4.1% and 8.2% lower risk, respectively, of

weekly SABA use.55

In real‐life, misuse of SABAs frequently occurs after stopping

background therapy with ICS or ICS/LABA.56–59

A possible alternative is using ICS/formoterol as needed as the

sole therapy (although regulatory authorities have not yet approved

this indication) or the combination of ICS/formoterol as a reliever

and maintenance drug (SMART/MART).26

The Apparent study60 showed that the preferred treatment

strategy in different European and non‐European countries was ICS/

LABA with or without SABAs and that 85% of patients using ICS/

formoterol were also prescribed SABA, thus not fully benefiting from

the potential advantages of MART. In a British study,61 SABAs were

used in more than 50% of patients taking ICS/formoterol, indirectly

demonstrating the need for improved asthma control. These results

suggest that delegating asthma self‐management to patients without

close physician supervision and an effective patient‐physician rela-

tionship may not always be a successful strategy.60,61

This observation was shared by physicians participating in the

Revolution project, who emphasized the need for an appropriate

educational pathway to make the MART strategy more effective.17 In

fact, to achieve an appropriate use of SABAs as reliever therapy, it is

necessary to increase patient education and literacy and implement

educational programs aimed at improving the symptom interpreta-

tion understanding of asthma as a chronic inflammatory disease that

requires persistent maintenance therapy with ICS administered with

different strategies, and implementation of written action plans.62,63

To ensure the effectiveness over time of the instructions initially

given to the patient, the SC suggested that certain key concepts

should be reiterated at each visit, especially by the GP, and also

outside asthma‐specific follow‐up visits. These instructions include

the proper use of SABAs as relievers,53 the frequency of reliever

medication use (SABA or ICS/formoterol), and the notion that the

disappearance of symptoms is not equivalent to recovery from the

disease. These minimal tips (minimal advice) allow positive messages

to be repeated with each visit with minimal time investment.36,64,65

b) How to initiate asthma treatment and adjust it to asthma control?

Participants in the Revolution project highlighted the need for a

treatment algorithm that summarizes the essential patient manage-

ment steps. The scheme proposed by the SC (Figure 1) is not inten-

ded to replace what is recommended by current guidelines but to

adapt the guidelines' message to the real‐life Italian context, in a

precision‐medicine context, considering the gray areas and barriers

identified.

Table 3 summarizes the main elements to consider for proper

therapeutic management of the patient according to the SC, which

received positive consensus from the participants in the Revolution

project.

In order to immediately visualize the need for the pharmaco-

logical intake required by the patient to maintain good asthma

control, three levels of pharmacological treatment are presented in

the algorithm (Figure 1): low doses of ICS (A), low/medium doses of

ICS (B), and medium/high doses of ICS (C). The three levels are

defined by the dose of ICS, as this is the most effective class of

controller drugs; however, ICS dosages must be carefully weighted

for the risk of under‐ or over‐treatment (see Table 4 for daily ICS

doses).6–9,75–77

TAB L E 2 Indications for the use of as‐needed SABA.

SABA as‐needed are indicated:

� As reliever therapy in patients treated with ICS or ICS/LABA

(including formoterol if not employed as maintenance and reliever

therapy, MART) or triple therapy (ICS/LABA/long‐acting muscarinic

antagonist, LAMA)7–10,24

� In the treatment of acute asthma, especially in children. Immediate

and repeated administration of inhaled SABAs by nebulizer or using

a metered dose inhaler with a spacer7 is suggested as initial treat-

ment in any emergency situation

� In the prevention of exercise‐induced asthma, where SABAs

represent the easiest‐to‐use drug, also suitable for children41

� To perform a bronchodilator responsiveness7,42

� In case of suspected asthma: in patients with uncertain diagnosis, the

SC suggested using SABA alone as needed (if the patient's clinical

condition permits it) to interfere as little as possible with the results

of the functional investigations planned to further confirm the

diagnosis. Once the diagnosis is confirmed, the initial treatment can

be modified accordingly

6 of 15 - VAGHI ET AL.
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Regarding the therapeutic algorithm to be adopted among the

participants in the Revolution project, one of the recommendations

that reached the widest consensus is the proposal of the BTS

guidelines, which do not include differentiated therapeutic steps but

a modulation of therapy according to the level of control.7

Conversely, the participants expressed perplexity about the GINA

recommendation to distinguish patients into two tracks because the

criterion for selecting patients seemed artificial, and the need for

proper patient self‐management was deemed necessary for both

tracks.17

3.1.2 | Therapy initiation in patients with confirmed
diagnosis

The initial choice of background therapy depends on the assess-

ment of the level of severity found before initiating therapy

(Figure 1).6–10

Since the likelihood of an asthma diagnosis is related to the

variability of symptoms and respiratory function,36 symptomatic

patients who receive a diagnosis based on spirometry results are

usually characterized by at least mild‐to‐moderate persistent

asthma78–80 requiring maintenance therapy with ICS (fixed‐dose or

as needed), as demonstrated in the meta‐analysis by Ni Chroinin

et al.81 Subjects with newly diagnosed asthma and bronchial

obstruction appear to benefit more from initiating ICS/LABA therapy

than ICS alone at the same dose in terms of symptom control and

respiratory function, but not in reducing the risk of exacerbation;

conversely, initiation with higher dosages of ICS is more effective in

reducing the risk of exacerbations.81

The SC suggests starting with ICS/LABA with moderate/high

doses of ICS (MART or ICS/LABA with as‐needed SABA) in patients

whose diagnosis was made following a severe exacerbation.

3.1.3 | Therapeutic level A: Low doses of ICS

This therapeutic level coincides with step 2 of the GINA (tracks 1 and

2), NAEPP‐EPR3 and Spanish guidelines.8–10,24

ICS are the reference maintenance treatment for persistent

asthma.6,8–10,24 Regular use of ICS, even at low doses, is associated

with a decreased risk of exacerbations, hospitalizations, emergency

room visits, or death from asthma.75–77 Undertreatment or

nontreatment of inflammation (also present in mild asthma) with ICS

results in worsening asthma control, airway remodeling, and probably

a more rapid decline in lung function. The long‐term benefit of daily

low‐dose ICS has also been demonstrated in patients with mild

asthma and intermittent symptoms present ≤2 days per week.82,83

Similarly to what is reported in the Spanish guidelines,24 the SC

suggested as first‐choice either daily ICS and SABAs as needed or

ICS/formoterol as needed (Figure 1), and as second choice anti-

leukotrienes and SABAs as needed reserved for patients with severe

contraindications to ICS.84

The SYGMA studies compared the efficacy of three regimens in

patients with mild persistent asthma: budesonide/formoterol as

needed in a single inhaler, budesonide with SABAs as needed, and

F I GUR E 1 Treatment algorithm for patients with asthma.
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SABAs as needed.28,29 ICS/formoterol as needed reduced the risk of

severe exacerbations by 60%–64% compared with SABAs as needed

(SYGMA 1–2)28,29; moreover, ICS/formoterol as needed was not

inferior to continuous treatment with ICS in preventing severe ex-

acerbations but resulted in less symptom control (SYGMA 1–2)30,31

and less improvement in respiratory function (SYGMA 2).29 Of note,

the total ICS dosage taken by patients in the ICS/formoterol as‐
needed arm was lower than that in the regular budesonide arm.

The improved control of symptoms and respiratory function

observed using ICS as maintenance is likely related to a more

consistent suppression of inflammation and a better bronchopro-

tection (reduction in nonspecific bronchial reactivity) that can be

achieved with regular administration. Studies on validated pharma-

cokinetic/pharmacodynamic models show that bronchoprotection is

significantly reduced when ICS is taken irregularly (<50%) or as

needed. However, ICS with greater persistence on the glucocorticoid

receptor may partially compensate for the irregularity of intake.85,86

In the pragmatic open‐label studies Novel START87 and PRAC-

TICAL88 treatment adherence with budesonide taken continuously

was 56%–60% and lower than that measured in the controlled

SYGMA 1 and 2 studies, respectively.53 Subsequent analysis of Novel

START and PRACTICAL showed that the superiority of ICS/for-

moterol administered as needed in preventing severe flare‐ups
decreased as the patient adherence to regular daily ICS improved.53

As mentioned in the GINA guidelines,10 the use of ICS/for-

moterol as needed has two advantages over daily ICS use, as it helps

avoid SABA misuse and reduce severe exacerbations even at the

expense of symptom control. However, some studies89,90 have shown

a significant relationship between symptom control and flare‐ups.
This relationship is less evident in mild asthma than in moderate/

severe forms, where symptom frequency is an important predictor of

exacerbations. Therefore, appropriate therapy must be implemented

to pursue both goals, namely, control of symptoms (impairment) and

TAB L E 4 Inhaled corticosteroids recommended daily dosages in adults and adolescents over 12 years of age.

ICS (alone or in combination with LABA)

Total daily ICS dose (μg)a

Low Medium High

Beclometasone dipropionate (pMDI, standard particle, HFA) 200–500 >500–1000 >1000

Beclometasone dipropionate (DPI or pMDI, extrafine particle, HFA) 100–200 >200–400 >400

Budesonide (DPI or pMDI, standard particle, HFA) 200–400 >400–800 >800

Ciclesonide (pMDI, extrafine particle, HFA) 80–160 >160–320 >320

Fluticasone furoate (DPI) 100 200

Fluticasone propionate (DPI) 100–250 >250–500 >500

Fluticasone propionate (pMDI, standard particle, HFA) 100–250 >250–500 >500

Mometasone propionate (DPI) Depends on the DPI device—see product information

Mometasone propionate (pMDI, standard particle, HFA) 200–400 >400

Abbreviations: DPI, dry powder inhalers; HFA, hydrofluoroalkane; ICS, inhaled corticosteroid; LABA, long‐acting beta‐agonist; pMDI, pressurized

metered‐dose inhaler.
aDaily doses are shown as metered doses. Please refer to Product Information for delivered doses.

Source: Global Initiative for Asthma (GINA 2022).25

TAB L E 3 Summary of the main elements to consider for
proper therapeutic management of the patient according to the
SC, which received positive consensus from the participants in the

Revolution project.

‐ Drug therapy is one of the four cornerstones of patient management,

along with monitoring asthma control, education, and reducing the

impact of environmental factors and comorbidities. These four

fundamental processes are closely integrated with each other8,9;

‐ Loss of control should not automatically prompt changes in therapy

but rather requires prior assessment of treatment adherence, proper

inhaler use, and reduction of exacerbating factors. This could include

specific interventions to mitigate indoor allergens, such as a multi-

factorial approach to allergen‐specific mitigation and management of

comorbidities7–10;

‐ The patient should actively participate in the treatment process

(shared decision‐making)61 and treatment choices and possible al-

ternatives must be shared with the patient based on the agreed

goals. Patient involvement and ability to self‐assess and self‐manage

can be further enhanced if patients receive a written action plan; 66

‐ When assessing incremental response to ICS, it is necessary to

consider the complexity of asthma and the existence of different

phenotypes (even in mild asthma) to tailor the therapy to patients'

needs. Therefore, it is important to identify the patient's treatable

traits as early as possible, such as the type of inflammation, the

presence of fixed or variable bronchial obstruction, allergic sensiti-

zation or intolerance to nonsteroidal anti‐inflammatory drugs67,68;

‐ ICS are effective in patients with T2‐type inflammation but less in

patients with non‐T2 and paucigranulocytic inflammation.69–72

Additional therapies (add‐ons) with LABA and LAMA or anti‐
leukotrienes should be carefully evaluated before deciding on further

ICS dosage augmentation.

‐ Specific immunotherapies may also improve the clinical outcome in

allergic patients with mild‐to‐moderate asthma.73

‐ Some patients with severe asthma, even with very high T2 expres-

sion, are characterized by cortico‐resistance and can reach asthma

control only through biologic drugs and not by increasing ICS or

adding OCS.74
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exacerbations (future risk), particularly in patients with moderate

persistent asthma.91

In conclusion, according to the SC, the physician should evaluate

the advantages and disadvantages of continuous ICS therapy versus

as‐needed ICS/formoterol for each individual patient, keeping in

mind both the pragmatic advantages of as‐needed administration and

the greater degree of symptom control achieved with maintenance

ICS, while tailoring the therapeutic approach to patient preferences,

expectations, inclinations, and phenotypic characteristics.92

3.1.4 | Therapeutic level B: Low/medium doses
of ICS

This therapeutic level coincides with step 3 of the GINA, NAEPP and

Spanish guidelines.9,10,24

For patients who do not achieve good control with low daily

doses of ICS, alternative treatments include combining them with a

LABA or antileukotriene or doubling the dose of ICS.9,10,24 The most

effective option to improve asthma control appears to be the com-

bination of low‐dose ICS with a LABA (vilanterol, salmeterol, for-

moterol, indacaterol), administered with either a single (preferred

option) or separate inhalers.93

A meta‐analysis conducted by Ducharme et al. including 48

studies (15,155 participants, including 1155 children and 14,000

adults), showed that the combination of ICS and LABA is moderately

more effective in reducing the risk of exacerbations than a higher

dose of ICS. Moreover, continued ICS/LABA therapy results in

greater improvement in lung function and symptoms and reduced use

of reliever medications compared with a higher dose of ICS.94 LABA

combination therapy also represents the first choice in patients who

do not achieve adequate asthma control with low/medium doses of

ICS.94

In subjects who do not tolerate LABA, medium‐dose ICS can be

used, although this alternative has been shown to be less effective

than the combination of ICS with LABA.94–96

Another option combines low doses of ICS with a leukotriene

receptor antagonist, which has proven superior to monotherapy with

medium doses of ICS. However, it is not as effective as the combi-

nation of ICS and LABA.97,98

Both SABA and ICS/formoterol can be used as reliever drugs in

combination with ICS/LABA. In patients using ICS/formoterol as

needed, the next therapeutic step would preferably be ICS/for-

moterol at a fixed dose and as needed (MART).99–101 However,

transitioning from ICS/formoterol as needed to MART can be com-

plex, and the criteria for this transition are still under discus-

sion.63,102,103 Participants in the Revolution project17 were uncertain

about the exact frequency of symptoms and number of inhalations

per day or week that can be used as a baseline to begin the transition

from as‐needed to continued therapy, also considering the wide

range of use and number of inhalations per day recommended for

each drug.102,104

The SC agreed with the proposal of Beasley103 and the GINA

guidelines10,25 to set this baseline at a minimum of seven inhalations

of ICS/formoterol per week (once a day or differently distributed

within the week). The step‐up strategy should start from two ad-

ministrations of ICS/formoterol per day (1 þ 1) and as needed (low

doses of ICS), to two for two administrations (2 þ 2) and as needed

(medium doses of ICS) (Figure 1).103,105 In patients who need less

than two doses as needed per week, therapy can be reduced but not

discontinued while maintaining the as‐needed drug use. The pro-

posed algorithm will be validated by a prospective study: Anti‐
Inflammatory Reliever Algorithm Study.105

In line with this study,104 the SC emphasized that this algorithm

can be implemented in real‐life only if the patient agrees with the

treatment choice, is specifically educated on asthma, has a written

action plan, and can acquire, over time and with the help and tutoring

of the physician, the skills necessary for self‐management of the

disease.

The advantages and disadvantages of each therapeutic choice

should be considered and discussed with the patients to meet their

expectations and their characteristics.106 Single daily administration

of ICS/LABA is the preferred option for 84% of participants, ac-

cording to the Revolution project,17 as they are easier to manage and

give the patient a feeling of immediate improvement of symp-

toms.17,107–109 Similarly, the real‐life Salford study showed that daily

single administration of fluticasone furoate plus vilanterol allows,

compared with other inhaled therapies, rapid achievement of good

adherence and better asthma control in a heterogeneous population

of asthmatic patients.110

In the MASK‐air® study, greater adherence (use of the medica-

tion on ≥80% of weekly days) was also observed for ICS þ another

LABA (75.1%) compared to ICS þ formoterol (59.3%), despite both

groups showing similar asthma control.55

Real‐life experiences also suggest that continuous and as‐needed
ICS/formoterol therapy may not always be sufficiently understood

and implemented correctly by patients.60,61 However, a significant

proportion of patients seem to prefer as‐needed therapy for fear of

using excessive doses of medication they do not feel necessary.17

3.1.5 | Therapeutic level C: Medium/high doses
of ICS

This therapeutic level coincides with steps 4–5 of the GINA, NAEPP,

EPR3 and Spanish guidelines.8–10,24

In patients with uncontrolled asthma treated with low/medium

doses of ICS/LABA, the ICS dosage should be increased after re‐
evaluating and correcting possible risk factors, such as adherence

to therapy, inhaler use, and comorbidities.9,10,24,81,111,112 Patients

under MART can double the dosage to two inhalations twice daily

and as needed. In special situations, daily inhalations can also be

increased to three‐to four‐times a day or even eight inhalations per

day in patients who tolerate high doses of LABA.67
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Literature data show that the medium‐dose MART strategy led

to a reduction in severe exacerbations compared with fixed‐dose
treatment and SABA, although the dose of budesonide used with

the MART strategy was higher than with the fixed‐dose strategy

(943.5 vs. 684.3 μg/day).68

In patients treated with fluticasone furoate 100 mcg/day or

fluticasone dipropionate 500 μg/day therapy in combination with a

LABA and with uncontrolled asthma, ICS can be doubled with the

advantage of maintaining the same LABA dosage.6,9,10,24

The SC suggested increasing the ICS dosage only after assessing

patients' treatable traits; in fact, the likelihood of a good response to

ICS depends partially on the type of inflammation and is higher in pa-

tients with indicators of T2‐type inflammation.69,70,113–115 In patients

with low or inconclusive indicators of T2‐type inflammation, many

symptoms, bronchial obstruction, or a history of smoking and taking

ICS/LABA with medium‐dose ICS, it is best to consider adding a LAMA

or an antileukotriene116,117 or with an antileukotriene (in atopic pa-

tients with symptoms of rhinitis),118 before increasing the dose of ICS.

In patients with uncontrolled asthma treated with medium/high

doses of ICS, the SC suggested adding a LAMA (Thiotopium Br) on

top of the current therapy to reduce exacerbations and improve

symptoms and respiratory function.116,117,119 Triple therapy with a

single inhaler, “single inhaler triple therapy,” may lead to improved

treatment adherence and appears to improve symptoms and respi-

ratory function and reduce exacerbations in patients with uncon-

trolled asthma treated with medium/high‐dose ICS and LABA.74,120

According to the SC, patients who still present uncontrolled

asthma despite high doses of ICS/LABA and possibly a LAMA should

be referred to a specialized center for evaluation and possible diag-

nosis of severe asthma. In these patients, increased expression of T2

markers should not induce increased use of ICS but guide toward a

biological drug as elevated T2 cytokine levels are associated with

corticosteroid resistance.41,42

3.1.6 | Step down

Stable patients for 3–6 months may follow a step‐down pathway that

mimics the step‐up approach in reverse.9,10,24 The use of continuous

and as‐needed ICS/formoterol allows for rapid step‐up and step‐
down since doses can be easily varied, particularly when therapy is

co‐managed with an experienced patient.10,103,105

Before initiating the step‐down, the SCs suggested checking for

known or predictable risk factors for exacerbations (e.g., pollination

season in an atopic subject or close to the winter season in a subject

with frequent post‐viral exacerbations). A patient who has had at

least two exacerbations in the previous year should be considered

uncontrolled and maintain the same therapy even if they currently

exhibit limited symptoms, especially after recent respiratory in-

fections or allergen exposure.8,9 Intermittent seasonal therapy

(therapy prescribed during periods of seasonal exposure) may be

considered in patients who, in previous years, have shown a loss of

asthma control only in the season when they are exposed to

sensitizing allergens (pollens or molds).8,9 Furthermore, the SC sug-

gested, before the period of maximum allergic exposure, to start daily

therapy with low‐dose ICS/LABA. In patients using ICS/formoterol as

needed, the suggested step is the transition to the MART strategy to

improve the level of bronchoprotection.85

Finally, the SC highlighted that drug therapy and specific

immunotherapy complement each other to pursue improvement

in asthma control and should not be interpreted as exclusive. Even in

this case, the therapeutic strategy should be individualized in

collaboration with the patient.8,9

In the near future, to improve control and the adoption of

personalized therapeutic strategies, it is desirable to increasingly use

mHealth self‐monitoring tools such as MASK‐air® and the integra-

tion of Patient‐Reported Outcome Measures (PROMs) in asthma

management.46–48,121–124

4 | CONCLUSION

Starting from the results of the Revolution project, a group of experts

in asthma reviewed the main gray areas and needs in asthma treat-

ment in Italian clinical practice, providing operational tools to GPs

and asthma specialists for asthma management that are based on a

careful evaluation of guidelines and literature evidence and, at the

same time, taking into account the context of care, the experience of

physicians (SC and participants) and the needs of patients. Specif-

ically, this paper provides suggestions on how and when to initiate

treatment with SABAs. It proposes a treatment algorithm that sum-

marizes the essential steps of patient management by adapting the

message of the guidelines to the Italian context but hypothesizes that

the proposed suggestions are extensible to the broader healthcare

context that shares the gray areas and barriers identified.

AUTHOR CONTRIBUTIONS

Adriano Vaghi: Conceptualization; writing—review and editing;

writing—original draft; data curation; formal analysis; investigation.

Raffaele Antonelli Incalzi: Investigation; data curation; formal anal-

ysis; writing—review and editing. Simona Barbaglia: Investigation;

formal analysis; data curation; writing—review and editing. Maria

Beatrice Bilò: Data curation; formal analysis; investigation; writing—

review and editing. Francesco Bini: Investigation; formal analysis;

data curation; writing—review and editing. Mauro Carone: Formal

analysis; data curation; investigation; writing—review and editing.

Lorenzo Cecchi: Investigation; formal analysis; data curation; writing

—review and editing. Alfredo Antonio Chetta: Investigation; writing

—review and editing; formal analysis; data curation. Andrea Clau-

dio Comel: Data curation; formal analysis; writing—review and edit-

ing; investigation. Fausto De Michele: Investigation; writing—review

and editing; formal analysis; data curation. Giuseppe Insalaco:

Investigation; writing—review and editing; formal analysis; data

curation. Antonino Musarra: Data curation; formal analysis; writing—

review and editing; investigation. Giovanni Pomponio: Investigation;

writing—review and editing; formal analysis; data curation. Antonio

10 of 15 - VAGHI ET AL.

 20457022, 2025, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/clt2.70037 by R

 Sim
ona B

arbaglia - C
ochraneItalia , W

iley O
nline L

ibrary on [09/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Spanevello: Data curation; formal analysis; writing—review and

editing; investigation. Silvia Tognella: Investigation; writing—review

and editing; formal analysis; data curation. Alessandro Vatrella:

Data curation; formal analysis; writing—review and editing; investi-

gation. Lina Zuccatosta: Investigation; writing—review and editing;

formal analysis; data curation. Claudio Micheletto: Investigation;

writing—review and editing; formal analysis; data curation.

ACKNOWLEDGMENTS

Editorial assistance was provided by Ambra Corti, Valentina Attanasio

and Aashni Shah (Polistudium Srl, Milan, Italy) and Pamela Micheletti

(AIPO Ricerche, Milan, Italy). The Revolution project was supported

by A. Menarini. This manuscript was made possible with an unre-

stricted grant by A. Menarini Industrie Farmaceutiche Riunite S.r.l.

CONFLICT OF INTEREST STATEMENT

A. Vaghi received payment or honoraria as a speaker from A.Menarini,

AstraZeneca, Chiesi andGlaxoSmithKline. R. Antonelli Incalzi received

payment or honoraria as a speaker from Angelini, A. Menarini, Aristea

Srl, Fenicia Events and Communications, MCC Srl, METIS and consul-

tation fees from Editamed Srl, Ethos, GlaxoSmithKline, LT3, Medineos,

Merck Sharp and Dohme, Moderna, and SanitaNova Srl. He owns

shares of Recordati. M.B. Bilò received payment or honoraria as a

speaker from AstraZeneca, GlaxoSmithKline, Recordati and Sanofi. M.

Carone received payment or honoraria as a speaker from Boehringer

Ingelheim and GlaxoSmithKline. L. Cecchi received payment or hono-

raria as a speaker from ALK, AstraZeneca, GlaxoSmithKline, Novartis,

Sanofi and Thermofisher and consultation fees from ALK, A. Menarini,

AstraZeneca and Thermofisher. A.A. Chetta received payment or

honoraria as a speaker from Chiesi and GlaxoSmithKline and a

research grant from AstraZeneca. A.C. Comel received payment or

honoraria as a speaker from A. Menarini, AstraZeneca, Chiesi, Fujifilm,

GlaxoSmithKline and consultation fees from Boston Scientific. F. De

Michele received payment or honoraria as a speaker from Chiesi and

GlaxoSmithKline and consultation fees from AstraZeneca. G. Insalaco

received payment or honoraria as a speaker from Bioprojet and

ResMed and consultation fees from Bioprojet and Axome Therapeu-

tics. A. Musarra received payment or honoraria as a speaker from A.

Menarini, AstraZeneca and Sanofi. A. Spanevello received payment or

honoraria as a speaker and a research grant from A. Menarini, Astra-

Zeneca, Chiesi, GlaxoSmithKline, Merck Sharp and Dohme and Sanofi,

and consultation fees from AstraZeneca, Chiesi, GlaxoSmithKline and

Merck Sharp andDohme. A. Vatrella received payment or honoraria as

a speaker from A. Menarini, AstraZeneca, Boehringer Ingelheim,

GlaxoSmithKline, Laboratori Guidotti, Lusofarmaco and Sanofi and a

research grant fromGlaxoSmithKline. C.Micheletto received payment

or honoraria as a speaker from A. Menarini, AstraZeneca, Berlin

Chemie, Boehringer Ingelheim, Chiesi, Firma, GlaxoSmithKline, Labo-

ratori Guidotti, Novartis, Roche, Sanofi and Zambon and consultation

fees from AstraZeneca, Chiesi and GlaxoSmithKline. S. Barbaglia, F.

Bini, G. Pomponio, S. Tognella, and L. Zuccatosta declare no conflicts of

interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Adriano Vaghi https://orcid.org/0009-0001-1896-2852

REFERENCES

1. Mattiuzzi C, Lippi G. Worldwide asthma epidemiology: insights

from the global health data exchange database. Allergy. 2020;10(1):

75‐80. https://doi.org/10.1002/alr.22464

2. Stern J, Pier J, Litonjua AA. Asthma epidemiology and risk factors.

Semin Immunopathol. 2020;42(1):5‐15. https://doi.org/10.1007/

s00281‐020‐00785‐1
3. Annesi‐Maesano I, Sterlin C, Caillaud D, et al. Factors related to

under‐diagnosis and under‐treatment of childhood asthma in

metropolitan France. Multidiscip Respir Med. 2012;7(1):24. https://

doi.org/10.1186/2049‐6958‐7‐24

4. Aaron SD, Vandemheen KL, FitzGerald JM, et al. Reevaluation of

diagnosis in adults with physician‐diagnosed asthma. JAMA. 2017;

317(3):269‐279. https://doi.org/10.1001/jama.2016.19627

5. García‐Marcos L, Chiang CY, Asher MI, et al. Asthma management

and control in children, adolescents, and adults in 25 countries: a

Global Asthma Network Phase I cross‐sectional study. Lancet
Global Health. 2023;11(2):e218‐e228. https://doi.org/10.1016/

S2214‐109X(22)00506‐X
6. National Institute for Health and Care Excellence (NICE). NICE

Guideline NG80. Asthma: Diagnosis, Monitoring and Chronic

Asthma Management; 2017. Accessed 22 March 2024. https://

www.nice.org.uk/guidance/ng80

7. The British Thoracic Society. BTS/SIGN British Guideline on the

Management of Asthma; 2019. Accessed 28 Feb 2023. www.brit‐
thoracic.org.uk/standards‐of‐care/guidelines/btssign‐british‐
guideline‐on‐themanagement‐of‐asthma/

8. National Asthma Education and Prevention Program. Expert Panel

Report 3 (EPR‐3). Guidelines for the diagnosis and management of

asthma – summary report 2007. J Allergy Clin Immunol. 2007;120:

S94‐S138.

9. Cloutier MM, Baptist AP, Blake KV, et al. 2020 focused updates to

the asthma management guidelines: a report from the national

asthma education and prevention program coordinating committee

expert panel working group. J Allergy Clin Immunol. 2020;146(6):

1217‐1270. https://doi.org/10.1016/j.jaci.2020.10.003

10. Global Initiative for Asthma. Global Strategy for Asthma Manage-

ment and Prevention; 2022. Accessed 12 Jan 2023. https://

ginasthma.org/gina‐reports/
11. Fukuda Y, Homma T, Sagara H. Clinical inertia in asthma. NPJ Prim

Care Respir Med. 2023;33(1):34. https://doi.org/10.1038/s41533‐
023‐00356‐5

12. Kastner M, Bhattacharyya O, Hayden L, et al. Guideline uptake is

influenced by six implementability domains for creating and

communicating guidelines: a realist review. J Clin Epidemiol. 2015;

68(5):498‐509. https://doi.org/10.1016/j.jclinepi.2014.12.013

13. Barth JH, Misra S, Aakre KM, et al. Why are clinical practice

guidelines not followed? Clin Chem Lab Med. 2016;54(7):1133‐
1139. https://doi.org/10.1515/cclm‐2015‐0871

14. Mickan S, Burls A, Glasziou P. Patterns of 'leakage' in the uti-

lisation of clinical guidelines: a systematic review. Postgrad Med.
2011;87(1032):670‐679. https://doi.org/10.1136/pgmj.2010.

116012

15. Wiener‐Ogilvie S, Pinnock H, Huby G, Sheikh A, Partridge MR,

Gillies J. Do practices comply with key recommendations of the

VAGHI ET AL. - 11 of 15

 20457022, 2025, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/clt2.70037 by R

 Sim
ona B

arbaglia - C
ochraneItalia , W

iley O
nline L

ibrary on [09/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0009-0001-1896-2852
https://orcid.org/0009-0001-1896-2852
https://doi.org/10.1002/alr.22464
https://doi.org/10.1007/s00281-020-00785-1
https://doi.org/10.1007/s00281-020-00785-1
https://doi.org/10.1186/2049-6958-7-24
https://doi.org/10.1186/2049-6958-7-24
https://doi.org/10.1001/jama.2016.19627
https://doi.org/10.1016/S2214-109X(22)00506-X
https://doi.org/10.1016/S2214-109X(22)00506-X
https://www.nice.org.uk/guidance/ng80
https://www.nice.org.uk/guidance/ng80
http://www.brit-thoracic.org.uk/standards-of-care/guidelines/btssign-british-guideline-on-themanagement-of-asthma/
http://www.brit-thoracic.org.uk/standards-of-care/guidelines/btssign-british-guideline-on-themanagement-of-asthma/
http://www.brit-thoracic.org.uk/standards-of-care/guidelines/btssign-british-guideline-on-themanagement-of-asthma/
https://doi.org/10.1016/j.jaci.2020.10.003
https://ginasthma.org/gina-reports/
https://ginasthma.org/gina-reports/
https://doi.org/10.1038/s41533-023-00356-5
https://doi.org/10.1038/s41533-023-00356-5
https://doi.org/10.1016/j.jclinepi.2014.12.013
https://doi.org/10.1515/cclm-2015-0871
https://doi.org/10.1136/pgmj.2010.116012
https://doi.org/10.1136/pgmj.2010.116012


British Asthma Guideline? If not, why not? Prim Care Respir J.
2007;16(6):369‐377. https://doi.org/10.3132/pcrj.2007.00074

16. Gabbay J, le May A. Evidence based guidelines or collectively

constructed “mindlines?” Ethnographic study of knowledge man-

agement in primary care. BMJ. 2004;329(7473):1013. https://doi.

org/10.1136/bmj.329.7473.1013

17. Vaghi A, Asero R, Calderazzo M, et al. “Revolution in asma”: un

nuovo paradigma nei programmi di aggiornamento e implementa-

zione delle linee guida per la gestione dell’asma. Rassegna di Pato-
logia dell’Apparato Respiratorio. 2022;37:1‐16. https://doi.org/10.

36166/2531‐4920‐632

18. Vaghi A, Calderazzo M, Carone M, et al. Revolution in asthma: a

new paradigm in programs to update and implement asthma

guidelines. Abstract n. 284, Respiration. 2023;102:636‐802. https://

doi.org/10.1159/000531211

19. King O, West E, Alston L, et al. Models and approaches for building

knowledge translation capacity and capability in health services: a

scoping review. Implement Sci. 2024;19(1):7. https://doi.org/10.

1186/s13012‐024‐01336‐0
20. Greenhalgh T, Jackson C, Shaw S, Janamian T. Achieving research

impact through co‐creation in community‐based health services:

literature review and case study. Milbank Q. 2016;94(2):392‐429.

https://doi.org/10.1111/1468‐0009.12197

21. Jull J, Giles A, Graham ID. Community‐based participatory

research and integrated knowledge translation: advancing the co‐
creation of knowledge. Implement Sci. 2017;12(1):150. https://doi.

org/10.1186/s13012‐017‐0696‐3
22. Global Initiative for Asthma (GINA 2019). Global Strategy for

Asthma Management and Prevention; 2019. https://ginasthma.org/

wp‐content/uploads/2019/06/GINA‐2019‐main‐report‐June‐
2019‐wms.pdf

23. Greenhalgh T, Howick J, Maskrey N, Evidence Based Medicine

Renaissance Group. Evidence based medicine: a movement in

crisis? BMJ. 2014;348(jun13 4):g3725. https://doi.org/10.1136/

bmj.g3725

24. Plaza Moral V, Alobid I, Álvarez Rodríguez C, et al. GEMA 5.3.

Spanish guideline on the management of asthma. Open Respir Arch.
2023;5(4):100277. https://doi.org/10.1016/j.opresp.2023.100277

25. Global Initiative for Asthma (GINA 2022). Global Strategy for

Asthma Management and Prevention; 2022. https://ginasthma.org/

wp‐content/uploads/2022/07/GINA‐Main‐Report‐2022‐FINAL‐
22‐07‐01‐WMS.pdf

26. Global Initiative for Asthma (GINA 2023). Global Strategy for

Asthma Management and Prevention; 2023. https://ginasthma.org/

wp‐content/uploads/2023/07/GINA‐2023‐Full‐report‐23_07_06‐
WMS.pdf

27. Mathioudakis AG, Tsilochristou O, Adcock IM, et al. ERS/EAACI

statement on adherence to international adult asthma guidelines.

Eur Respir Rev. 2021;30(161):210132. https://doi.org/10.1183/

16000617.0132‐2021

28. O'Byrne PM, FitzGerald JM, Bateman ED, et al. Inhaled combined

budesonide–formoterol as needed in mild asthma. N Engl J Med.
2018;378(20):1865‐1876. https://doi.org/10.1056/nejmoa171

5274

29. Bateman ED, Reddel HK, O'Byrne PM, et al. As‐needed
budesonide–formoterol versus maintenance budesonide in mild

asthma. N Engl J Med. 2018;378(20):1877‐1887. https://doi.org/10.

1056/nejmoa1715275

30. Global Initiative for Asthma (GINA 2020). Global Strategy for

Asthma Management and Prevention; 2020. https://ginasthma.org/

wp‐content/uploads/2020/06/GINA‐2020‐report_20_06_04‐1‐
wms.pdf

31. Global Initiative for Asthma (GINA 2021). Global Strategy for

Asthma Management and Prevention; 2021. https://ginasthma.org/

wp‐content/uploads/2023/04/GINA‐Main‐Report‐2021‐V2‐
WMSA.pdf

32. Yang CL, Hicks EA, Mitchell P, et al. Canadian Thoracic Society

Guideline – a focused update on the management of very mild and

mild asthma. Can J Respir Crit Care Sleep Med. 2021;5(4):205‐245.

https://doi.org/10.1080/24745332.2021.1877043

33. Crossingham I, Turner S, Ramakrishnan S, et al. Combination fixed‐
dose β agonist and steroid inhaler as required for adults or children

with mild asthma: a Cochrane systematic review. BMJ Evid Based
Med. 2022;27(3):178‐184. https://doi.org/10.1136/bmjebm‐2021‐
111764

34. O'Byrne PM, Pedersen S, Busse WW, et al. Effects of early inter-

vention with inhaled budesonide on lung function in newly diag-

nosed asthma. Chest. 2006;129(6):1478‐1485. https://doi.org/10.

1378/chest.129.6.1478

35. Busse WW, Pedersen S, Pauwels RA, et al. The Inhaled Steroid

Treatment as Regular Therapy in Early Asthma (START) study 5‐
year follow‐up: effectiveness of early intervention with budeso-

nide in mild persistent asthma. J Allergy Clin Immunol. 2008;121(5):

1167‐1174. https://doi.org/10.1016/j.jaci.2008.02.029

36. Wang R, Murray CS, Fowler SJ, Simpson A, Durrington HJ. Asthma

diagnosis: into the fourth dimension. Thorax. 2021;76(6):624‐631.

https://doi.org/10.1136/thoraxjnl‐2020‐216421

37. Cockcroft DW. Direct challenge tests: airway hyperresponsiveness

in asthma: its measurement and clinical significance. Chest. 2010;

138(2 Suppl l):18S‐24S. https://doi.org/10.1378/chest.10‐0088

38. Nakamura Y, Tamaoki J, Nagase H, et al. Japanese guidelines for

adult asthma 2020. Allergol Int. 2020;69(4):519‐548. https://doi.

org/10.1016/j.alit.2020.08.001

39. Kim DK, Park YB, Oh YM, et al. Korean asthma guideline 2014:

summary of major updates to the Korean asthma guideline 2014.

Tuberc Respir Dis. 2016;79(3):111‐120. https://doi.org/10.4046/trd.

2016.79.3.111

40. Kawamatawong T, Sangasapaviriya A, Saiphoklang N, et al.

Guidelines for the management of asthma in adults: evidence and

recommendations. Asian Pac J Allergy Immunol. 2022;40:1‐21.

https://doi.org/10.12932/AP‐210421‐1118

41. Peters MC, Kerr S, Dunican EM, et al. Refractory airway type 2

inflammation in a large subgroup of asthmatic patients treated

with inhaled corticosteroids. J Allergy Clin Immunol. 2019;143(1):

104‐113.e14. https://doi.org/10.1016/j.jaci.2017.12.1009

42. Chung KF, Wenzel SE, Brozek JL, et al. International ERS/ATS

guidelines on definition, evaluation and treatment of severe

asthma. Eur Respir J. 2014;43(2):343‐373. https://doi.org/10.1183/

09031936.00202013

43. Sriprasart T, Waterer G, Garcia G, et al. Safety of SABA mono-

therapy in asthma management: a systematic review and meta‐
analysis. Adv Ther. 2023;40(1):133‐158. https://doi.org/10.1007/

s12325‐022‐02356‐2
44. Nathan RA, Sorkness CA, Kosinski M, et al. Development of the

asthma control test: a survey for assessing asthma control test. J
Allergy Clin Immunol. 2004;113(1):59‐65. https://doi.org/10.1016/j.

jaci.2003.09.008

45. Reibman J, Chipps BE, Zeiger RS, et al. Relationship between

asthma control as measured by the asthma impairment and risk

questionnaire (AIRQ) and patient perception of disease status,

health‐related quality of life, and treatment adherence. J Asthma
Allergy. 2023;16:59‐72. https://doi.org/10.2147/JAA.S373184

46. Sousa‐Pinto B, Sá‐Sousa A, Vieira RJ, et al. Cutoff values of MASK‐
air patient‐reported outcome measures. J Allergy Clin Immunol
Pract. 2023;11(4):1281‐1289.e5. https://doi.org/10.1016/j.jaip.

2022.12.005

47. Nwaru BI, Ekström M, Hasvold P, Wiklund F, Telg G, Janson C.

Overuse of short‐acting β2‐agonists in asthma is associated with

increased risk of exacerbation and mortality: a nationwide

cohort study of the global SABINA programme. Eur Respir J.
2020;55(4):1901872. https://doi.org/10.1183/13993003.01872‐
2019

12 of 15 - VAGHI ET AL.

 20457022, 2025, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/clt2.70037 by R

 Sim
ona B

arbaglia - C
ochraneItalia , W

iley O
nline L

ibrary on [09/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.3132/pcrj.2007.00074
https://doi.org/10.1136/bmj.329.7473.1013
https://doi.org/10.1136/bmj.329.7473.1013
https://doi.org/10.36166/2531-4920-632
https://doi.org/10.36166/2531-4920-632
https://doi.org/10.1159/000531211
https://doi.org/10.1159/000531211
https://doi.org/10.1186/s13012-024-01336-0
https://doi.org/10.1186/s13012-024-01336-0
https://doi.org/10.1111/1468-0009.12197
https://doi.org/10.1186/s13012-017-0696-3
https://doi.org/10.1186/s13012-017-0696-3
https://ginasthma.org/wp-content/uploads/2019/06/GINA-2019-main-report-June-2019-wms.pdf
https://ginasthma.org/wp-content/uploads/2019/06/GINA-2019-main-report-June-2019-wms.pdf
https://ginasthma.org/wp-content/uploads/2019/06/GINA-2019-main-report-June-2019-wms.pdf
https://doi.org/10.1136/bmj.g3725
https://doi.org/10.1136/bmj.g3725
https://doi.org/10.1016/j.opresp.2023.100277
https://ginasthma.org/wp-content/uploads/2022/07/GINA-Main-Report-2022-FINAL-22-07-01-WMS.pdf
https://ginasthma.org/wp-content/uploads/2022/07/GINA-Main-Report-2022-FINAL-22-07-01-WMS.pdf
https://ginasthma.org/wp-content/uploads/2022/07/GINA-Main-Report-2022-FINAL-22-07-01-WMS.pdf
https://ginasthma.org/wp-content/uploads/2023/07/GINA-2023-Full-report-23_07_06-WMS.pdf
https://ginasthma.org/wp-content/uploads/2023/07/GINA-2023-Full-report-23_07_06-WMS.pdf
https://ginasthma.org/wp-content/uploads/2023/07/GINA-2023-Full-report-23_07_06-WMS.pdf
https://doi.org/10.1183/16000617.0132-2021
https://doi.org/10.1183/16000617.0132-2021
https://doi.org/10.1056/nejmoa1715274
https://doi.org/10.1056/nejmoa1715274
https://doi.org/10.1056/nejmoa1715275
https://doi.org/10.1056/nejmoa1715275
https://ginasthma.org/wp-content/uploads/2020/06/GINA-2020-report_20_06_04-1-wms.pdf
https://ginasthma.org/wp-content/uploads/2020/06/GINA-2020-report_20_06_04-1-wms.pdf
https://ginasthma.org/wp-content/uploads/2020/06/GINA-2020-report_20_06_04-1-wms.pdf
https://ginasthma.org/wp-content/uploads/2023/04/GINA-Main-Report-2021-V2-WMSA.pdf
https://ginasthma.org/wp-content/uploads/2023/04/GINA-Main-Report-2021-V2-WMSA.pdf
https://ginasthma.org/wp-content/uploads/2023/04/GINA-Main-Report-2021-V2-WMSA.pdf
https://doi.org/10.1080/24745332.2021.1877043
https://doi.org/10.1136/bmjebm-2021-111764
https://doi.org/10.1136/bmjebm-2021-111764
https://doi.org/10.1378/chest.129.6.1478
https://doi.org/10.1378/chest.129.6.1478
https://doi.org/10.1016/j.jaci.2008.02.029
https://doi.org/10.1136/thoraxjnl-2020-216421
https://doi.org/10.1378/chest.10-0088
https://doi.org/10.1016/j.alit.2020.08.001
https://doi.org/10.1016/j.alit.2020.08.001
https://doi.org/10.4046/trd.2016.79.3.111
https://doi.org/10.4046/trd.2016.79.3.111
https://doi.org/10.12932/AP-210421-1118
https://doi.org/10.1016/j.jaci.2017.12.1009
https://doi.org/10.1183/09031936.00202013
https://doi.org/10.1183/09031936.00202013
https://doi.org/10.1007/s12325-022-02356-2
https://doi.org/10.1007/s12325-022-02356-2
https://doi.org/10.1016/j.jaci.2003.09.008
https://doi.org/10.1016/j.jaci.2003.09.008
https://doi.org/10.2147/JAA.S373184
https://doi.org/10.1016/j.jaip.2022.12.005
https://doi.org/10.1016/j.jaip.2022.12.005
https://doi.org/10.1183/13993003.01872-2019
https://doi.org/10.1183/13993003.01872-2019


48. Stanford RH, Shah MB, D'Souza AO, Dhamane AD, Schatz M.

Short‐acting β‐agonist use and its ability to predict future asthma‐
related outcomes. Ann Allergy Asthma Immunol. 2012;109:403‐407.

https://doi.org/10.1016/j.anai.2012.08.014

49. Price D, Jenkins C, Hancock K, et al. The association between

short‐acting β2‐agonist over‐prescription, and patient‐reported
acquisition and use on asthma control and exacerbations: data

from Australia. Adv Ther. 2024;41(3):1262‐1283. https://doi.org/

10.1007/s12325‐023‐02746‐0
50. Cabrera CS, Nan C, Lindarck N, Beekman MJHI, Arnetorp S, van

der Valk RJP. SABINA: a global programme to evaluate pre-

scriptions and clinical outcomes related to short‐acting β2‐agonist
use in asthma. Eur Respir J. 2020;55(2):1901858. https://doi.org/10.

1183/13993003.01858‐2019

51. Bloom CI, Cabrera C, Arnetorp S, et al. Asthma‐related health

outcomes associated with short‐acting β2‐agonist inhaler use: an

observational UK study as part of the SABINA global program. Adv
Ther. 2020;37(10):4190‐4208. https://doi.org/10.1007/s12325‐
020‐01444‐5

52. Montero‐Arias F, Garcia JCH, Gallego MP, et al. Over‐prescription
of short‐acting β2‐agonists is associated with poor asthma out-

comes: results from the Latin American cohort of the SABINA III

study. J Asthma. 2023;60(3):574‐587. https://doi.org/10.1080/

02770903.2022.2082305

53. Domingo C, Singh D. The changing asthma management landscape

and need for appropriate SABA prescription. Adv Ther. 2023;40(4):

1301‐1316. https://doi.org/10.1007/s12325‐022‐02410‐z
54. Bateman ED, Clark TJ, Frith L, et al. Rate of response of individual

asthma control measures varies and may overestimate asthma

control: an analysis of the goal study. J Asthma. 2007;44(8):667‐
673. https://doi.org/10.1080/02770900701554821

55. Sousa‐Pinto B, Louis R, Anto JM, et al. Adherence to inhaled cor-

ticosteroids and long‐acting β2‐agonists in asthma: a MASK‐air
study. Pulmonology. 2023. S2531‐0437(23)00130‐7. Epub ahead

of print. https://doi.org/10.1016/j.pulmoe.2023.07.004

56. Marceau C, Lemiere C, Berbiche D, Perreault S, Blais L. Persis-

tence, adherence, and effectiveness of combination therapy among

adult patients with asthma. J Allergy Clin Immunol. 2006;118(3):

574‐581. https://doi.org/10.1016/j.jaci.2006.06.034

57. Breekveldt‐Postma NS, Koerselman J, Erkens JA, van der Molen T,

Lammers JW, Herings RM. Treatment with inhaled corticosteroids

in asthma is too often discontinued. Pharmacoepidemiol Drug Saf.
2008;17(4):411‐422. https://doi.org/10.1002/pds.1552

58. Corrao G, Arfè A, Nicotra F, et al. Persistence with inhaled corti-

costeroids reduces the risk of exacerbation among adults with

asthma: a real‐world investigation. Respirology. 2016;21(6):1034‐
1040. https://doi.org/10.1111/resp.12791

59. Gibbons DC, Aggarwal B, Fairburn‐Beech J, et al. Treatment pat-

terns among non‐active users of maintenance asthma medication

in the United Kingdom: a retrospective cohort study in the Clinical

Practice Research Datalink. J Asthma. 2021;58(6):793‐804. https://

doi.org/10.1080/02770903.2020.1728767

60. Chapman KR, Canonica GW, Lavoie KL, et al. Patients' and physi-

cians' perspectives on the burden and management of asthma:

results from the APPaRENT 2 study. Respir Med. 2022;201:106948.

https://doi.org/10.1016/j.rmed.2022.106948

61. DiSantostefano RL, Boudiaf N, Stempel DA, Barnes NC, Greening

AP. The frequency of, and adherence to, single maintenance and

reliever therapy instructions in asthma: a descriptive analysis. NPJ
Prim Care Respir Med. 2016;26(1):16038. https://doi.org/10.1038/

npjpcrm.2016.38

62. Boulet LP. Asthma education: an essential component in asthma

management. Eur Respir J. 2015;46(5):1262‐1264. https://doi.org/

10.1183/13993003.01303‐015

63. Peytremann‐Bridevaux I, Arditi C, Gex G, Bridevaux PO, Burnand

B. Chronic disease management programmes for adults with

asthma. Cochrane Database Syst Rev. 2015;2015(5):CD007988.

https://doi.org/10.1002/14651858.CD007988.pub2

64. Schuermans D, Hanon S, Wauters I, Verbanck S, Vandevoorde J,

Vanderhelst E. Impact of a single 10 min education session on

asthma control as measured by ACT. Respir Med. 2018;143:14‐17.

https://doi.org/10.1016/j.rmed.2018.08.003

65. Plaza V, Peiró M, Torrejón M, et al. A repeated short educational

intervention improves asthma control and quality of life. Eur Respir
J. 2015;46(5):1298‐1307. https://doi.org/10.1183/13993003.

00458‐2015

66. NICE – Shared Decision Making. https://www.nice.org.uk/

guidance/ng197

67. Toogood JH, Baskerville JC, Jennings B, Lefcoe NM, Johansson SA.

Influence of dosing frequency and schedule on the response of

chronic asthmatics to the aerosol steroid, budesonide. J Allergy Clin
Immunol. 1982;70(4):288‐298.293. https://doi.org/10.1016/0091‐
6749(82)90065‐3

68. Patel M, Pilcher J, Pritchard A, et al. Efficacy and safety of main-

tenance and reliever combination budesonide‐formoterol inhaler

in patients with asthma at risk of severe exacerbations: a rando-

mised controlled trial. Lancet Respir Med. 2013;1:32‐42. https://doi.

org/10.1016/S2213‐2600(13)70007‐9
69. Agusti A, Gibson PG, McDonald VM. Treatable traits in airway

disease: from theory to practice. J Allergy Clin Immunol Pract. 2023;

11(3):713‐723. https://doi.org/10.1016/j.jaip.2023.01.011

70. Pijnenburg MW, Pavord I. Progress to be made in asthma man-

agement. Lancet Global Health. 2023;11(2):e175‐e176. https://doi.

org/10.1016/S2214‐109X(22)00551‐4
71. BerryM,MorganA, ShawDE, et al. Pathological features and inhaled

corticosteroid response of eosinophilic and non‐eosinophilic
asthma. Thorax. 2007;62(12):1043‐1049. https://doi.org/10.1136/

thx.2006.073429

72. ATS/ERS2005. American Thoracic Society/European Respiratory

Society. Recommendations for standardized procedures for the

online and offline measurement of exhaled lower respiratory nitric

oxide and nasal nitric oxide, 2005. Am J Respir Crit Care Med. 2005;

171:912‐930.

73. Diamant Z, van Maaren M, Muraro A, Jesenak M, Striz I. Allergen

immunotherapy for allergic asthma: the future seems bright. Respir
Med. 2023;210:107125. https://doi.org/10.1016/j.rmed.2023.

107125

74. Agusti A, Fabbri L, Lahousse L, Singh D, Papi A. Single inhaler triple

therapy (SITT) in asthma: systematic review and practice implica-

tions. Allergy. 2022;77(4):1105‐1113. https://doi.org/10.1111/all.

15076

75. Suissa S, Ernst P, Benayoun S, Baltzan M, Cai B. Low‐dose inhaled

corticosteroids and the prevention of death from asthma. N Engl J
Med. 2000;343(5):332‐336. https://doi.org/10.1056/NEJM200008

033430504

76. Suissa S, Ernst P, Kezouh A. Regular use of inhaled corticosteroids

and the long term prevention of hospitalisation for asthma. Tho-
rax. 2002;57(10):880‐884. https://doi.org/10.1136/thorax.57.

10.88

77. Ye Q, He X.‐O, D’Urzo A. A review on the safety and efficacy of

inhaled corticosteroids in the management of asthma. Pulmonary
Ther. 2017;3:1‐18. https://doi.org/10.1007/s41030‐017‐0043‐5

78. Wells KE, Cajigal S, Peterson EL, et al. Assessing differences in

inhaled corticosteroid response by self‐reported race‐ethnicity and

genetic ancestry among asthmatic subjects. J Allergy Clin Immunol.
2016;137(5):1364‐1369.e2. https://doi.org/10.1016/j.jaci.2015.12.

1334

79. Heffler E, Crimi C, Campisi R, et al. Bronchodilator response as a

marker of poor asthma control. Respir Med. 2016;112:45‐50.

https://doi.org/10.1016/j.rmed.2016.01.012

80. Busse WW, Holgate ST, Wenzel SW, et al. Biomarker profiles in

asthma with high vs low airway reversibility and poor disease

VAGHI ET AL. - 13 of 15

 20457022, 2025, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/clt2.70037 by R

 Sim
ona B

arbaglia - C
ochraneItalia , W

iley O
nline L

ibrary on [09/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.anai.2012.08.014
https://doi.org/10.1007/s12325-023-02746-0
https://doi.org/10.1007/s12325-023-02746-0
https://doi.org/10.1183/13993003.01858-2019
https://doi.org/10.1183/13993003.01858-2019
https://doi.org/10.1007/s12325-020-01444-5
https://doi.org/10.1007/s12325-020-01444-5
https://doi.org/10.1080/02770903.2022.2082305
https://doi.org/10.1080/02770903.2022.2082305
https://doi.org/10.1007/s12325-022-02410-z
https://doi.org/10.1080/02770900701554821
https://doi.org/10.1016/j.pulmoe.2023.07.004
https://doi.org/10.1016/j.jaci.2006.06.034
https://doi.org/10.1002/pds.1552
https://doi.org/10.1111/resp.12791
https://doi.org/10.1080/02770903.2020.1728767
https://doi.org/10.1080/02770903.2020.1728767
https://doi.org/10.1016/j.rmed.2022.106948
https://doi.org/10.1038/npjpcrm.2016.38
https://doi.org/10.1038/npjpcrm.2016.38
https://doi.org/10.1183/13993003.01303-015
https://doi.org/10.1183/13993003.01303-015
https://doi.org/10.1002/14651858.CD007988.pub2
https://doi.org/10.1016/j.rmed.2018.08.003
https://doi.org/10.1183/13993003.00458-2015
https://doi.org/10.1183/13993003.00458-2015
https://www.nice.org.uk/guidance/ng197
https://www.nice.org.uk/guidance/ng197
https://doi.org/10.1016/0091-6749(82)90065-3
https://doi.org/10.1016/0091-6749(82)90065-3
https://doi.org/10.1016/S2213-2600(13)70007-9
https://doi.org/10.1016/S2213-2600(13)70007-9
https://doi.org/10.1016/j.jaip.2023.01.011
https://doi.org/10.1016/S2214-109X(22)00551-4
https://doi.org/10.1016/S2214-109X(22)00551-4
https://doi.org/10.1136/thx.2006.073429
https://doi.org/10.1136/thx.2006.073429
https://doi.org/10.1016/j.rmed.2023.107125
https://doi.org/10.1016/j.rmed.2023.107125
https://doi.org/10.1111/all.15076
https://doi.org/10.1111/all.15076
https://doi.org/10.1056/NEJM200008033430504
https://doi.org/10.1056/NEJM200008033430504
https://doi.org/10.1136/thorax.57.10.88
https://doi.org/10.1136/thorax.57.10.88
https://doi.org/10.1007/s41030-017-0043-5
https://doi.org/10.1016/j.jaci.2015.12.1334
https://doi.org/10.1016/j.jaci.2015.12.1334
https://doi.org/10.1016/j.rmed.2016.01.012


control. Chest. 2015;148(6):1489‐1496. https://doi.org/10.1378/

chest.14‐2457

81. Ni Chroinin M, Greenstone I, Lasserson TJ, Ducharme FM. Addition

of inhaled long‐acting beta2‐agonists to inhaled steroids as first

line therapy for persistent asthma in steroid‐naive adults and

children. Cochrane Database Syst Rev. 2009;4:CD005307. https://

doi.org/10.1002/14651858.CD005307.pub2

82. Bousquet J, Jeffery PK, Busse WW, Johnson M, Vignola AM.

Asthma. From bronchoconstriction to airways inflammation and

remodeling. Am J Respir Crit Care Med. 2000;161(5):1720‐1745.

https://doi.org/10.1164/ajrccm.161.5.9903102

83. Reddel HK, Busse WW, Pedersen S, et al. Should recommendations

about starting inhaled corticosteroid treatment for mild asthma be

based on symptom frequency: a post‐hoc efficacy analysis of the

START study. Lancet. 2017;389(10065):157‐166. https://doi.org/

10.1016/S0140‐6736(16)31399‐X
84. Miligkos M, Bannuru RR, Alkofide H, Kher SR, Schmid CH, Balk EM.

Leukotriene‐receptor antagonists versus placebo in the treatment

of asthma in adults and adolescents: a systematic review and meta‐
analysis. Ann Intern Med. 2015;163(10):756‐767. https://doi.org/10.

7326/m15‐1059

85. Daley‐Yates P, Aggarwal B, Lulic Z, Fulmali S, Cruz AA, Singh D.

Pharmacology versus convenience: a benefit/risk analysis of reg-

ular maintenance versus infrequent or as‐needed inhaled cortico-

steroid use in mild asthma. Adv Ther. 2022;39(1):706‐726. https://

doi.org/10.1007/s12325‐021‐01976‐4
86. Daley‐Yates P, Singh D, Igea JM, et al. Assessing the effects of

changing patterns of inhaled corticosteroid dosing and adherence

with fluticasone furoate and budesonide on asthma management.

Adv Ther. 2023;40(9):4042‐4059. https://doi.org/10.1007/s12325‐
023‐02585‐z

87. Beasley R, Holliday M, Reddel HK, et al. Controlled trial of

budesonide–formoterol as needed for mild asthma. N Engl J
Med. 2019;380(21):2020‐2030. https://doi.org/10.1056/nejmoa

1901963

88. Hardy J, Baggott C, Fingleton J, et al. Budesonide–formoterol re-

liever therapy versus maintenance budesonide plus terbutaline

reliever therapy in adults with mild to moderate asthma (PRAC-

TICAL): a 52‐week, open‐label, multicentre, superiority, rando-

mised controlled trial. Lancet. 2019;394(10202):919‐928. https://

doi.org/10.1016/s0140‐6736(19)31948‐8
89. Bateman ED, Reddel HK, Eriksson G, et al. Overall asthma control:

the relationship between current control and future risk. J Allergy
Clin Immunol. 2010;125(3):608.e1‐608.e6. https://doi.org/10.1016/

j.jaci.2009.11.033

90. Bateman ED, Busse W, Pedersen SE, et al. Global Initiative for

Asthma 2016‐derived asthma control with fluticasone propionate

and salmeterol: a Gaining Optimal Asthma Control (GOAL) study

reanalysis. Ann Allergy Asthma Immunol. 2019;123(1):57‐63.e2.

https://doi.org/10.1016/j.anai.2019.04.018

91. Latorre M, Pistelli R, Carpagnano GE, et al. Symptom versus

exacerbation control: an evolution in GINA guidelines? Ther Adv
Respir Dis. 2023;17:17534666231159261. https://doi.org/10.

1177/17534666231159261

92. Singh D, Garcia G, Maneechotesuwan K, et al. New versus old: the

impact of changing patterns of inhaled corticosteroid prescribing

and dosing regimens in asthma management. Adv Ther. 2022;39(5):

1895‐1914. https://doi.org/10.1007/s12325‐022‐02092‐7
93. Kankaanranta H, Lahdensuo A, Moilanen E, Barnes PJ. Add‐on

therapy options in asthma not adequately controlled by inhaled

corticosteroids: a comprehensive review. Respir Res. 2004;5(1):17.

https://doi.org/10.1186/1465‐9921‐5‐17

94. Greenstone IR, Ni Chroinin MN, Masse V, et al. Combination of

inhaled long‐acting beta2‐agonists and inhaled steroids versus

higher dose of inhaled steroids in children and adults with

persistent asthma. Cochrane Database Syst Rev. 2005(4):CD005533.

https://doi.org/10.1002/14651858.CD005533

95. Ni Chroinin MN, Greenstone IR, Ducharme FM. Addition of inhaled

long‐acting beta2‐agonists to inhaled steroids as first line therapy

for persistent asthma in steroid‐naive adults. Cochrane Database
Syst Rev. 2005(2):CD005307. https://doi.org/10.1002/14651858.

CD005307

96. Ni Chroinin M, Greenstone IR, Danish A, et al. Long‐acting beta2‐
agonists versus placebo in addition to inhaled corticosteroids in

children and adults with chronic asthma. Cochrane Database Syst
Rev. 2005(4):CD005535. https://doi.org/10.1002/14651858.

CD005535

97. Chauhan BF, Ducharme FM. Addition to inhaled corticosteroids of

long‐acting beta2‐agonists versus antileukotrienes for chronic

asthma. Cochrane Database Syst Rev. 2014;2014:CD003137.

98. Ram FS, Cates CJ, Ducharme FM. Long‐acting beta2‐agonists
versus anti‐leukotrienes as add‐on therapy to inhaled corticoste-

roids for chronic asthma. Cochrane Database Syst Rev. 2005;2005:

CD003137.

99. Atienza T, Aquino T, Fernández M, et al. Budesonide/formoterol

maintenance and reliever therapy via Turbuhaler versus fixed‐dose
budesonide/formoterol plus terbutaline in patients with asthma:

phase III study results. Respirology. 2013;18(2):354‐363. https://

doi.org/10.1111/resp.12009

100. O'Byrne PM, Bisgaard H, Godard PP, et al. Budesonide/formoterol

combination therapy as both maintenance and reliever medication

in asthma. Am J Respir Crit Care Med. 2005;171(2):129‐136. https://

doi.org/10.1164/rccm.200407‐884OC

101. Rabe KF, Atienza T, Magyar P, Larsson P, Jorup C, Lalloo UG. Effect

of budesonide in combination with formoterol for reliever therapy

in asthma exacerbations: a randomised controlled, double‐blind
study. Lancet. 2006;368(9537):744‐753. https://doi.org/10.1016/

S0140‐6736(06)69284‐2
102. Mohan A, Lugogo NL, Hanania NA, et al. Questions in mild asthma:

an official American thoracic society research statement. Am J
Respir Crit Care Med. 2023;207(11):e77‐e96. https://doi.org/10.

1164/rccm.202304‐0642st

103. Beasley R, Braithwaite I, Semprini A, et al. ICS‐formoterol reliever

therapy stepwise treatment algorithm for adult asthma. Eur Respir
J. 2020;55(1):1901407. https://doi.org/10.1183/13993003.01407‐
2019

104. Lipworth B, Kuo CR, Chan R. Making simple things complicated

using anti‐inflammatory reliever therapy. Eur Respir J. 2020;55(4):

2000267. https://doi.org/10.1183/13993003.00267‐2020

105. Bruce P, Hatter L, Houghton C, et al. The Anti‐Inflammatory Re-

liever (AIR) Algorithm Study: a protocol for a single‐group study of

an AIR stepwise approach to the treatment of adult asthma. ERJ
Open Res. 2023;9(5):00239‐02023. https://doi.org/10.1183/

23120541.00239‐2023

106. van Dijkman SC, Yorgancıoğlu A, Pavord I, et al. Effect of individual

patient characteristics and treatment choices on reliever medica-

tion use in moderate‐severe asthma: a Poisson analysis of rando-

mised clinical trials. Adv Ther. 2024;41(3):1201‐1225. https://doi.

org/10.1007/s12325‐023‐02774‐w
107. Price D, Lee AJ, Sims EJ, et al. Characteristics of patients preferring

once‐daily controller therapy for asthma and COPD: a retrospec-

tive cohort study. Prim Care Respir J. 2013;22(2):161‐168. https://

doi.org/10.4104/pcrj.2013.00017

108. De Keyser H, Vuong V, Kaye L, Anderson WC, 3rd, Szefler S,

Stempel DA. Is once versus twice daily dosing better for adherence

in asthma and chronic obstructive pulmonary disease? J Allergy Clin
Immunol Pract. 2023;11(7):2087‐2093.e3. https://doi.org/10.1016/

j.jaip.2023.03.053

109. Paggiaro P, Garcia G, Roche N, et al. Baseline characteristics and

maintenance therapy choice on symptom control, reliever use,

14 of 15 - VAGHI ET AL.

 20457022, 2025, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/clt2.70037 by R

 Sim
ona B

arbaglia - C
ochraneItalia , W

iley O
nline L

ibrary on [09/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1378/chest.14-2457
https://doi.org/10.1378/chest.14-2457
https://doi.org/10.1002/14651858.CD005307.pub2
https://doi.org/10.1002/14651858.CD005307.pub2
https://doi.org/10.1164/ajrccm.161.5.9903102
https://doi.org/10.1016/S0140-6736(16)31399-X
https://doi.org/10.1016/S0140-6736(16)31399-X
https://doi.org/10.7326/m15-1059
https://doi.org/10.7326/m15-1059
https://doi.org/10.1007/s12325-021-01976-4
https://doi.org/10.1007/s12325-021-01976-4
https://doi.org/10.1007/s12325-023-02585-z
https://doi.org/10.1007/s12325-023-02585-z
https://doi.org/10.1056/nejmoa1901963
https://doi.org/10.1056/nejmoa1901963
https://doi.org/10.1016/s0140-6736(19)31948-8
https://doi.org/10.1016/s0140-6736(19)31948-8
https://doi.org/10.1016/j.jaci.2009.11.033
https://doi.org/10.1016/j.jaci.2009.11.033
https://doi.org/10.1016/j.anai.2019.04.018
https://doi.org/10.1177/17534666231159261
https://doi.org/10.1177/17534666231159261
https://doi.org/10.1007/s12325-022-02092-7
https://doi.org/10.1186/1465-9921-5-17
https://doi.org/10.1002/14651858.CD005533
https://doi.org/10.1002/14651858.CD005307
https://doi.org/10.1002/14651858.CD005307
https://doi.org/10.1002/14651858.CD005535
https://doi.org/10.1002/14651858.CD005535
https://doi.org/10.1111/resp.12009
https://doi.org/10.1111/resp.12009
https://doi.org/10.1164/rccm.200407-884OC
https://doi.org/10.1164/rccm.200407-884OC
https://doi.org/10.1016/S0140-6736(06)69284-2
https://doi.org/10.1016/S0140-6736(06)69284-2
https://doi.org/10.1164/rccm.202304-0642st
https://doi.org/10.1164/rccm.202304-0642st
https://doi.org/10.1183/13993003.01407-2019
https://doi.org/10.1183/13993003.01407-2019
https://doi.org/10.1183/13993003.00267-2020
https://doi.org/10.1183/23120541.00239-2023
https://doi.org/10.1183/23120541.00239-2023
https://doi.org/10.1007/s12325-023-02774-w
https://doi.org/10.1007/s12325-023-02774-w
https://doi.org/10.4104/pcrj.2013.00017
https://doi.org/10.4104/pcrj.2013.00017
https://doi.org/10.1016/j.jaip.2023.03.053
https://doi.org/10.1016/j.jaip.2023.03.053


exacerbation risk in moderate‐severe asthma: a clinical modelling

and simulation study. Adv Ther. 2024;41(11):4065‐4088. https://

doi.org/10.1007/s12325‐024‐02962‐2
110. Woodcock A, Vestbo J, Bakerly ND, et al. Effectiveness of fluti-

casone furoate plus vilanterol on asthma control in clinical prac-

tice: an open‐label, parallel group, randomised controlled trial.

Lancet. 2017;390(10109):2247‐2255. https://doi.org/10.1016/

S0140‐6736(17)32397‐8
111. Pauwels RA, Löfdahl CG, Postma DS, et al. Effect of inhaled for-

moterol and budesonide on exacerbations of asthma. Formoterol

and corticosteroids establishing therapy (FACET) international

study group. N Engl J Med. 1997;337(20):1405‐1411. https://doi.

org/10.1056/nejm199711133372001

112. Bateman ED, Boushey HA, Bousquet J, et al. Can guideline‐defined

asthma control be achieved? The Gaining Optimal Asthma ControL

study. Am J Respir Crit Care Med. 2004;170(8):836‐844. https://doi.

org/10.1164/rccm.200401‐033oc

113. Khatri SB, Iaccarino JM, Barochia A, et al. Use of fractional exhaled

nitric oxide to guide the treatment of asthma: an official american

thoracic society clinical practice guideline. Am J Respir Crit Care
Med. 2021;204(10):e97‐e109. https://doi.org/10.1164/rccm.

202109‐2093ST

114. Price DB, Buhl R, Chan A, et al. Fractional exhaled nitric oxide as a

predictor of response to inhaled corticosteroids in patients with

non‐specific respiratory symptoms and insignificant bronchodilator

reversibility: a randomised controlled trial. Lancet Respir Med.
2018;6(1):29‐39. https://doi.org/10.1016/s2213‐2600(17)

30424‐1
115. Couillard S, Laugerud A, Jabeen M, et al. Derivation of a prototype

asthma attack risk scale centred on blood eosinophils and exhaled

nitric oxide. Thorax. 2022;77(2):199‐202. https://doi.org/10.1136/

thoraxjnl‐2021‐217325

116. Kerstjens HA, Engel M, Dahl R, et al. Tiotropium in asthma poorly

controlled with standard combination therapy. N Engl J Med.
2012;367(13):1198‐1207.290. https://doi.org/10.1056/nejmoa

1208606

117. Befekadu E, Onofrei C, Colice GL. Tiotropium in asthma: a sys-

tematic review. J Asthma Allergy. 2014;7:11‐21. https://doi.org/10.

2147/jaa.s38841

118. Virchow JCJ, Prasse A, Naya I, Summerton L, Harris A. Zafirlukast

improves asthma control in patients receiving high‐dose inhaled

corticosteroids. Am J Respir Crit Care Med. 2000;162:578‐585.295.

119. Kim LHY, Saleh C, Whalen‐Browne A, O'Byrne PM, Chu DK. Triple

vs dual inhaler therapy and asthma outcomes in moderate to se-

vere asthma: a systematic review and meta‐analysis. JAMA. 2021;

325(24):2466‐2479. https://doi.org/10.1001/jama.2021.7872

120. Wechsler ME, Oppenheimer JJ. Open‐inhaler versus single‐inhaler
triple therapy (long‐acting muscarinic antagonist, inhaled cortico-

steroid, and long‐acting β2‐agonist) in asthma patients: a narrative

review. J Asthma. 2023;60(9):1633‐1645. https://doi.org/10.1080/

02770903.2023.2188556

121. Aggarwal B, Mulgirigama A, Berend N. Exercise‐induced broncho-

constriction: prevalence, pathophysiology, patient impact, diag-

nosis and management. NPJ Prim Care Respir Med. 2018;28(1):31.

https://doi.org/10.1038/s41533‐018‐0098‐2
122. Stanojevic S, Kaminsky DA, Miller MR, et al. ERS/ATS technical

standard on interpretive strategies for routine lung function tests.

Eur Respir J. 2022;60(1):2101499. https://doi.org/10.1183/

13993003.01499‐2021

123. Reddel HK, Bacharier LB, Bateman ED, et al. Global initiative for

asthma strategy 2021: executive summary and rationale for key

changes. Am J Respir Crit Care Med. 2022;205(1):17‐35. https://doi.

org/10.1164/rccm.202109‐2205PP

124. Bousquet J, Anto JM, Sousa‐Pinto B, et al. Digitally‐enabled,
patient‐centred care in rhinitis and asthma multimorbidity: the

ARIA‐MASK‐air® approach. Clin Transl Allergy. 2023;13(1):e12215.

https://doi.org/10.1002/clt2.12215

SUPPORTING INFORMATION

Additional supporting information can be found online in the Sup-

porting Information section at the end of this article.

How to cite this article: Vaghi A, Incalzi RA, Barbaglia S, et al.

Expert opinion on gray areas in asthma management: A lesson

from the innovative project “revolution in asthma” of the

Italian thoracic society (AIPO‐ITS). Clin Transl Allergy. 2025;

e70037. https://doi.org/10.1002/clt2.70037

VAGHI ET AL. - 15 of 15

 20457022, 2025, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/clt2.70037 by R

 Sim
ona B

arbaglia - C
ochraneItalia , W

iley O
nline L

ibrary on [09/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1007/s12325-024-02962-2
https://doi.org/10.1007/s12325-024-02962-2
https://doi.org/10.1016/S0140-6736(17)32397-8
https://doi.org/10.1016/S0140-6736(17)32397-8
https://doi.org/10.1056/nejm199711133372001
https://doi.org/10.1056/nejm199711133372001
https://doi.org/10.1164/rccm.200401-033oc
https://doi.org/10.1164/rccm.200401-033oc
https://doi.org/10.1164/rccm.202109-2093ST
https://doi.org/10.1164/rccm.202109-2093ST
https://doi.org/10.1016/s2213-2600(17)30424-1
https://doi.org/10.1016/s2213-2600(17)30424-1
https://doi.org/10.1136/thoraxjnl-2021-217325
https://doi.org/10.1136/thoraxjnl-2021-217325
https://doi.org/10.1056/nejmoa1208606
https://doi.org/10.1056/nejmoa1208606
https://doi.org/10.2147/jaa.s38841
https://doi.org/10.2147/jaa.s38841
https://doi.org/10.1001/jama.2021.7872
https://doi.org/10.1080/02770903.2023.2188556
https://doi.org/10.1080/02770903.2023.2188556
https://doi.org/10.1038/s41533-018-0098-2
https://doi.org/10.1183/13993003.01499-2021
https://doi.org/10.1183/13993003.01499-2021
https://doi.org/10.1164/rccm.202109-2205PP
https://doi.org/10.1164/rccm.202109-2205PP
https://doi.org/10.1002/clt2.12215
https://doi.org/10.1002/clt2.70037

	Expert opinion on gray areas in asthma management: A lesson from the innovative project “revolution in asthma” of the Itali ...
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Project overview
	2.1.1 | The Revolution project


	Educational objective
	Survey objective
	Follow‐up and final meeting
	Outline placeholder
	2.1.2 | Definition of the expert opinion on gray areas in asthma management
	2.1.3 | Gray areas and barriers
	2.1.4 | Literature review


	3 | SCIENTIFIC COMMITTEE SUGGESTIONS
	3.1 | What the guidelines say
	3.1.1 | Critical evaluation of clinical studies on the use of SABAs
	3.1.2 | Therapy initiation in patients with confirmed diagnosis
	3.1.3 | Therapeutic level A: Low doses of ICS
	3.1.4 | Therapeutic level B: Low/medium doses of ICS
	3.1.5 | Therapeutic level C: Medium/high doses of ICS
	3.1.6 | Step down


	4 | CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT


