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Background: COPD is a disease associated with significant economic burden. It was reported 

that Global initiative for chronic Obstructive Lung Disease (GOLD) guideline-oriented pharma-

cotherapy improves airflow limitation and reduces health care costs. However, several studies 

showed a significant dissociation between international recommendations and clinicians’ practices. 

The consequent reduced diagnostic and therapeutic inappropriateness has proved to be associ-

ated with an increase in costs and a waste of economic resources in the health sector. The aim of 

the study was to evaluate COPD management in the Puglia region. The study was performed in 

collaboration with the pulmonology centers and the Regional Health Agency (AReS Puglia). 

Methods: An IT platform allowed the pulmonologists to enter data via the Internet. All COPD 

patients who visited a pneumological outpatient clinic for the first time or for regular follow-ups 

or were admitted to a pneumological department for an exacerbation were considered eligible 

for the study. COPD’s diagnosis was confirmed by a pulmonologist at the moment of the visit. 

The project lasted 18 months and involved 17 centers located in the Puglia region. 

Results: Six hundred ninety-three patients were enrolled, evenly distributed throughout the region. 

The mean age was 71±9 years, and 85% of them were males. Approximately 23% were current 

smokers, 63% former smokers and 13.5% never smokers. The mean post-bronchodilator forced 

expiratory volume in 1 second was 59%±20% predicted. The platform allowed the classification 

of patients according to the GOLD guidelines (Group A: 20.6%, Group B: 32.3%, Group C: 5.9% 

and Group D: 39.2%), assessed the presence and severity of exacerbations (20% of the patients 

had an exacerbation defined as mild [13%], moderate [37%] and severe [49%]) and evaluated 

the appropriateness of inhalation therapy at the time of the visit. Forty-nine percent of Group A 

patients were following inappropriate therapy; in Group B, 45.8% were following a therapy in 

contrast with the guidelines. Among Group C patients, 41.46% resulted in triple combination 

therapy, while ~14% of Group D patients did not have a therapy or were following an inappro-

priate therapy. In conclusion, 30% of all patients evaluated had been following an inadequate 

therapy. Subsequently, an online survey was developed to inquire about the reasons for the results 

obtained. In particular, we investigated the reasons why 30% of our population did not follow 

the therapy suggested by the GOLD guidelines: 1) why was there an excessive use of inhaled 

corticosteroids, 2) why a significantly high percentage was inappropriately treated with triple 

therapy and 3) why a consistent percentage (11%) of Group D patients were not treated at all. 

Conclusion: The data provides an overview on the management of COPD in the region of 

Puglia (Italy) and represents a resource in order to improve appropriateness and reduce the 

waste of health resources.

Keywords: COPD, appropriateness, web platform, health care spending, online survey

Introduction
COPD is a disease associated with a significant economic burden. In the European 

Union, the total direct costs of respiratory diseases are estimated to be 6% of the 
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total health care budget, with COPD accounting for 56% 

(38.6 billion euros) of the cost of respiratory diseases.1 In 

particular, exacerbations of COPD represent the greatest 

burden on health care spending2 due to accelerated decline 

in lung function,3 impaired quality of life,4 hospitalization5 

and increased mortality.6

Current international recommendations for COPD7 pro-

pose long-acting inhaled bronchodilators (BDs), including 

long-acting β2-agonists (LABA) and long-acting muscarinic 

antagonists (LAMA), on a regular basis as monotherapy or 

in combination with inhaled corticosteroids (ICS) for the 

symptomatic management of COPD and the prevention of 

exacerbations.8–11

A report from the Observatory on the Use of Medicines 

(OsMed, 2016) states that drugs used for the respiratory 

system are the 17th therapeutic category with high public 

spending in Italy, amounting to ~828.7 million euro (13.7 

euro per capita).12 Tiotropium, salmeterol and formoterol are 

present in the top 30 drugs that contribute most to the public 

health expenditure. In Italy alone, 13.4% of the patients 

aged $40 years was found adherent to treatment with medi-

cations for obstructive airway syndromes in 2016.12

Although many studies emphasize that Global initiative 

for chronic Obstructive Lung Disease (GOLD) guideline-

oriented pharmacotherapy is associated with an improvement 

of airflow limitation and with a reduction in health care 

cost,13,14 a significant dissociation has been reported between 

recommendations and clinicians’ practices,15 and this could 

influence the appropriateness of prescribing therapy in 

COPD. Several studies showed a suboptimal adherence 

to the GOLD guidelines in different patient cohorts, often 

with overprescription of ICS. These studies have shown 

that by improving adherence, direct and indirect costs are 

reduced.16,17

In this context, this project was developed as a collabo-

ration between the University of Foggia and the Regional 

Health Agency (AReS Puglia) with the aim to improve the 

uniformity of COPD management within the territory in order 

to ensure better diagnostic and therapeutic appropriateness 

and provide policy makers with useful information for the 

implementation of appropriate regional health policy mea-

sures. Puglia is a region in southern Italy with a population 

of ~4 million people divided into 6 provinces. According to 

data collected in 2007, it is estimated that, in the .40-year-

old population, the prevalence of COPD is ~7%, equivalent 

to ~150,000 patients, with high prevalence in the provinces 

of Brindisi, Lecce and Taranto. Starting from the GOLD 

guidelines, the Regional Health Agency had adopted its own 

“Diagnostic, Therapeutic and Assistance Plan” (PDTA) for 

the management of patients with COPD. This work has veri-

fied the use of the guidelines and the utility of PDTA.

Methods
This study was designed and developed by a collaboration 

among the Regional Health Agency of Puglia, major hospitals 

and territorial pneumological centers of the region.

It is an observational, cross-sectional, non-interven-

tional multicentre study carried out from May 1, 2015 to 

December 31, 2016, which involved 17 centers evenly dis-

tributed throughout the territory. The protocol was centrally 

approved by the Regional Health Agency (ARES – D.DR.G. 

05/2015). All patients provided written informed consent to 

participate in the study. All COPD patients who visited a 

pneumological outpatient clinic for the first time or for regular 

follow-ups or were admitted to a pneumological department 

for an exacerbation were considered eligible for the study. 

The subjects were registered in the electronic Case Report 

Form (e-CRF). e-CFR was characterized by questions that 

could be answered either through the numerical insertion 

in already pre-established intervals or flagging the desired 

answer in appropriate drop-down menus. This allowed us to 

homologate the answers and the data obtained and to mini-

mize the bias related to the insertion of data by the operators. 

In each unit, one or more specialists filled out an e-CRF with 

clinical information on patients with a confirmed diagnosis of 

COPD. The e-CRF required the following basic information: 

demographic data, history of smoking, history of exacerba-

tions, history of influenza and pneumococcal vaccinations, 

data about comorbidities, pre- and post-BD spirometry data, 

presence and severity of exacerbation at the moment of the 

visit and therapy prescribed, radiological pattern at Rx or CT 

scan, assessment of symptoms through validated question-

naires COPD Assessment Test (CAT) and Modified Medical 

Research Council (mMRC) and current pharmacotherapy.

All the e-CRFs were sent online to the central database 

for data processing and analysis. The identity of all patients 

was kept anonymous.

According to GOLD 2015, the COPD diagnosis was 

based on clinical history, physical examination and spiromet-

ric evaluation (forced expiratory volume in 1 second [FEV
1
]/

FVC ,70% after BDs). The degree of severity of COPD was 

established using the values of the FEV
1
% predicted, history 

of exacerbations and severity of symptoms by the CAT and 

mMRC as follows:

1) less symptoms (CAT,10 and mMRC,2), low risks (,2 

exacerbations/year, FEV
1
.50%)
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2) more symptoms (CAT.10 and mMRC.2), low risks 

(,2 exacerbations/year, FEV
1
.50%)

3) less symptoms (CAT,10 and mMRC,2), high risks 

(.2 exacerbations/year, FEV
1
,50%)

4) more symptoms (CAT.10 and mMRC.2), high risks 

(.2 exacerbations/year, FEV
1
,50%).

The medical treatment of COPD at the moment of the 

visit was recorded. The appropriateness of the pharmaco-

logical treatment of COPD patients and the type of inappro-

priateness were established in accordance with the GOLD 

guidelines.7

1) First choice: SABA or SAMA. Alternative choice: 

SABA + SAMA or LAMA or LABA.

2) First choice: LAMA or LABA. Alternative choice: 

LAMA + LABA.

3) First choice: ICS/LABA or LAMA. Alternative choice: 

LAMA + LABA or LABA + inhibitor of phosphodi-

esterase 4 or LAMA + inhibitor of phosphodiesterase 4.

4) First choice: ICS/LABA and/or LAMA. Alternative choice: 

LAMA + LABA or ICS/LABA + inhibitor of phosphodi-

esterase 4 or LAMA + inhibitor of phosphodiesterase 4.

At the end of the study, participants were asked to respond 

to an online survey. The aim of the survey was to evaluate 

the motivation of the obtained results and the feasibility of 

the IT platform.

ethical approval
All procedures performed in the studies involving human 

participants were in accordance with the ethical standards of 

the institutional and/or national research committee and with 

the 1964 Declaration of Helsinki and its later amendments or 

comparable ethical standards. The study was approved by the 

Regional Health Agency (AReS Puglia) dated January 23, 

2015. Informed consent was obtained from all individual 

participants included in the study.

Results
Six hundred ninety-three patients were enrolled, evenly dis-

tributed throughout the territory. The participating centers 

were divided as follows: 2 university hospital centers, 8 com-

munity hospital centers and 7 territorial outpatient facilities. 

The number of patients recruited by type amounted to 39% 

in university hospitals, 32.5% in community hospitals and 

28.5% in territorial outpatient facilities. The characteristics 

of the patient population are shown in Table 1.

Approximately 13.56% of patients had never been smok-

ers, while 23.3% were smokers and 63.2% were former 

smokers. COPD exacerbation history was $2 occurrences 

in 34.7% of the population, while 65.3% had ,2 exacer-

bations per year. Exacerbation management revealed that 

18.3% required hospitalization, while 81.7% were managed 

Table 1 general characteristics of subjects

Mean Min Max Standard  
deviation

n (M/F) 693 (589/104)

age, years 71 41 95 9
BMI 28.08 14.69 57.27 5.68
smoker, former smoker, or never smoker, n (%) 161 (23.3), 438 (63.20), 94 (13.56)
Pack-year 35.15 0.00 210.00 33.93
FeV1% 59.08 16 115 20.13
FVC% 79.08 21 144 21.46
FeV1/FVC 55.84 19.00 70.00 10.81
CaT 15.53 0.00 39.00 8.59
mMrC 2.92 1.00 5.00 1.15
Barthel scale 18.64 6.00 20.00 2.64
,2 exacerbations/year, n (%) 452 (65.30)

$2 exacerbations/year, n (%) 241 (34.70)

Vaccination influenza virus, n (%) 316 (45.70)
Vaccination pneumococcus, n (%) 164 (23.80)
GOLD classification, n (%)

a 142 (20.60)
B 238 (32.30)
C 41 (5.90)

D 272 (39.20)

Abbreviations: Min, minimum; Max, Maximum; M, male; F, female; BMI, body mass index; FeV1, forced expiratory volume in 1 second; FVC, forced vital capacity; gOlD, 
global initiative for chronic Obstructive lung Disease.
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with the use of antibiotics and corticosteroids at home. At 

the moment of the visit, 20% of the patients showed an 

exacerbation defined as mild (13%), moderate (37%) and 

severe (49%). We also evaluated the presence of comorbidi-

ties in the study population. The most represented were as 

follows: chronic ischemic heart disease 22%, obesity 21%, 

type 2 diabetes 17.6%, chronic heart failure 13.8%, gastroe-

sophageal reflux 7.8%, osteoporosis 6%, depression 4.4%, 

pulmonary hypertension 4.2%, cognitive decline 2.8% and 

lung cancer 2%.

Of the 693 patients, 422 had a radiological assessment 

available. In particular, 132 (31.3%) showed a predominantly 

emphysematous pattern, 205 (48.5%) a predominantly 

bronchitic pattern and 85 (20.2%) a mixed pattern. We also 

investigated vaccination coverage for influenza virus and 

pneumococcus: 45.7% of the patients had been vaccinated 

for the flu virus while 23.8% for pneumococcus.

Regarding the questionnaires on symptom assessment, 

we found that 27.4% had a CAT ,10 and 62.9% $10, while 

7.7% had an mMRC ,2 and 83.6% $2.

With these data, the “ABCD” assessment was performed 

according to the GOLD guidelines in use at the moment of the 

study.7 Group A represented 20.6% of patients, Group B 32.3%, 

Group C 5.9% and Group D 39.2% of the study population. 

We could also discriminate if patients were at high risk of 

exacerbations (Groups C–D) for the history of exacerbations 

(42.1%), the spirometric impairment (25.8%) or both (32.1%).

Regardless of the assessment of severity of COPD, the 

most widely used inhaled medications in the territory are 

LAMA 500 (72.6%), LABA 464 (67.3%) and ICS 343 

(49.8%). Only 6 patients (0.9%) used phosphodiesterase 4 

inhibitors, while 126 (18.3%) patients used a mucoregulator 

and 37 patients (5.3%) used theophylline.

Finally, we evaluated the appropriateness of inhalation 

therapy at the time of the visit (Table 2 and Figure 1).

We found that 49.3% of Group A patients were fol-

lowing inappropriate therapy, with a surprising 14.08% 

already in triple therapy (ICS/LABA + LAMA); in Group B, 

45.8% were following a therapy in contrast with guidelines. 

Among Group C patients, 41.46% received triple therapy, 

while ~14% of the Group D patients did not have a therapy 

or were following an inappropriate therapy. Thus, ~30% 

of the patients evaluated had been following a therapy 

that was different from the one suggested by guidelines or 

were not treated at all (Table 3 and Figure 2). The results 

of the survey are summarized in Table 4: in particular, 

pulmonologists in the Puglia region think that the 30% of 

discrepancy is due to the fact that GOLD recommendations 

are far from reality (60%); “ABCD model” is difficult to 

routinely use because spirometry is not always feasible 

(40%) and increases the length of time of the visit (30%); 

the excessive use of corticosteroids is due to the informa-

tion received from pharmaceutical companies (50%) and 

secondarily because corticosteroids are more effective than 

proven in clinical trials (30%); the inappropriate use of triple 

therapy is due to the belief that it guarantees better and faster 

results on the patient’s symptoms (35%) and is easier to 

prescribe than double bronchodilation alone (40%); finally, 

the general medical practitioner (45%) and patients (40%) 

underestimate the disease causing 11% of Group D patients 

to not be treated.

Discussion
The data provide an overview on the management of COPD 

in the region of Puglia (Italy) and give the opportunity to 

make many considerations.

First of all, ~30% of the patients analyzed were follow-

ing a different therapy with respect to GOLD recommenda-

tions despite the fact that adherence to the pharmacological 

management, recommended in the GOLD document, has 

been shown to improve patient outcomes and reduce health 

care costs.13 The degree of inappropriateness affects Groups 

A, B and C in equal measure and less in Group D. In fact, 

the tendency in Puglia is to provide the maximum therapy 

Table 2 Ongoing therapy at the first visit (Figure 1)

Therapy ALL Group A* Group B* Group C* Group D*

none, n (%) 69 (9.96) 15 (10.56) 19 (7.98) 5 (12.20) 30 (11.03)
laBa, n (%) 19 (2.74) 6 (4.23) 7 (2.94) 1 (2.44) 1 (1.84)
laMa, n (%) 124 (17.89) 44 (30.99) 49 (20.59) 9 (21.95) 22 (8.09)
laBa + ICs, n (%) 103 (14.86) 23 (16.20) 47 (19.75) 2 (4.88) 50 (18.38)
laMa + laBa, n (%) 125 (18.04) 27 (19.01) 28 (11.76) 7 (17.07) 44 (16.18)
ICs + laMa + laBa, n (%) 228 (32.90) 20 (14.08) 81 (34.03) 17 (41.46) 110 (40.44)
Other therapies, n (%) 25 (3.61) 7 (4.93) 7 (2.94) 0 (0.00) 11 (4.04)
Total, n (%) 693 (100) 142 (100) 238 (100) 41 (100) 272 (100)

Notes: *GOLD classification.
Abbreviations: gOlD, global initiative for chronic Obstructive lung Disease; laBa, long-acting β2-agonists; laMa, long-acting muscarinic antagonist; ICs, inhaled corticosteroids.
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to all patients, regardless of the degree of severity of the 

disease. Many studies have demonstrated that subjects with 

COPD continue to be treated incorrectly, suggesting that the 

guidelines are not being fully utilized.18 This is a common 

problem not only in other areas in Italy, as demonstrated 

by Corrado and Rossi in a study in 2012,35 but it is also an 

international issue.16–19

The lack of adherence to clinical guidelines may be due 

to several barriers, some of which are physician-related, such 

as lack of awareness, non-familiarity, outcome of expectancy, 

time constraints and non-agreement with recommendations. 

Other barriers are patient-related, environmental and guideline-

related factors, which are beyond the control of physicians.20

We tried to find the reasons for these discrepancies by 

asking the opinion of the participants of the study through an 

online survey. Our pulmonologists agree that the guidelines 

are far from reality, and the ABCD model is difficult to 

apply. An explanation could be that, of the 17 participating 

centers, approximately one-third is represented by territorial 

outpatient facilities that are often not adequately equipped. 

In our region, according to a recent census, there are ~36 

public and private hospitals and outpatient facilities in which 

a pneumologist is present, which equals ~150 members. Of 

these, 76.6% (93 members) are .40 years old. Conversely, 

the 2 centers with the greatest number of patients included 

in the database are university centers in which the presence 

of greater economic and human resources (trainee doctors) 

allows for better adherence to the GOLD guidelines.

Other findings of our survey are related to the excessive 

use of ICS and inappropriate use of triple therapy (ICS-

LABA-LAMA). The problem of overprescription of ICS is 

described by several papers in the literature.32–34 Repetition of 

the drugs formerly given by another pulmonologist without 

a careful assessment is described to be one of the reasons.21 

The higher preference for combination devices, including 

ICS/LABA rather than ICS and LABA in separate devices, 

may also cause the overprescription of medication including 

ICS.19 In our case, information received from pharmaceuti-

cal companies represents the main reason. Desalu et al22 in 

their work claimed that the widespread use of LABA/ICS 

combination may be explained by its longer marketing his-

tory and better availability in the public health care system, 

contributing to a much higher utilization rate than LAMA 

or LABA monotherapy. The second reason for overprescrip-

tion of ICS is the belief that they are more effective. This 

is supported by international literature, in an editorial, Sin 

and Man in 2010 made the questionable suggestion that 

“A more plausible (and simple) explanation (for the high 

worldwide sales of combined ICS/LABA) is that clinicians 

(and patients) use ICS-based therapy for COPD because they 

work”.23 Instead the excessive use of the triple therapy is 

justified by the fact that it is easier to prescribe than double 

bronchodilation.

This paradox is explained considering that it is necessary 

to compile a therapeutic plan to prescribe a LAMA-LABA 

in a single device every 6 months. While if LAMA and an 

ICS-LABA are prescribed separately, this problem does not 

occur, since a therapeutic plan is not necessary for either of 

them. This reduces bureaucratic tasks and visiting time.

Finally, our pulmonologists agree that general practi-

tioners and patients underestimate the disease resulting in 

11% of patients in Group D not being treated at all. While 

the understanding perception of COPD among general prac-

titioners is a problem already known and described in the 

literature,24 according to a DOXA analysis (an institution 

Figure 1 Ongoing therapy at the first visit.
Abbreviations: laBa, long-acting β2-agonists; laMa, long-acting muscarinic 
antagonist; ICs, inhaled corticosteroids.

Table 3 Assessment of the degree of therapeutic appropriateness of the total study population and classified by severity classes in 
relation to the gOlD 2015 guidelines (Figure 2a–D)

ALL Group A* Group B* Group C* Group D*

In line with gl, n (%) 419 (60.46) 57 (40.14) 110 (46.22) 18 (43.9) 234 (86.03)
not in line with gl, n (%) 205 (29.58) 70 (49.30) 109 (45.80) 18 (43.9) 8 (2.94)
no therapy, n (%) 69 (9.96) 15 (10.56) 19 (7.98) 5 (12.20) 30 (11.03)
Total, n (%) 693 (100) 142 (100) 238 (100) 41 (100) 272 (100)

Notes: *GOLD classification.
Abbreviations: gl, guideline; gOlD, global initiative for chronic Obstructive lung Disease.
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Table 4 Online survey results

Online survey Percentage

The survey showed that ~30% of COPD patients did 
not follow the therapy suggested by gOlD. Why?

guidelines far from reality 60
Guidelines are difficult to apply 20
Poor knowledge of the guidelines 20

Why “ABCD” model is difficult to routinely use?
spirometry is not always feasible 40
mMrC or CaT not always feasible 20
Increased visit time 30
Others 10

Most discrepancies are related to the excessive use of 
ICs. how do you explain it?

Information received from pharmaceutical companies 50
The corticosteroids are more effective 30
Others 20

higher percentages of patients are inappropriately 
treated by triple therapy. Why?

guarantees better and faster results on the patient’s 
symptoms

35

easier to prescribe than double bronchodilation 40
Business issues 15
Others 10

approximately 11% of patients in group D did 
not take any therapy at the time of their first visit. 
What are the causes?

The general medical practitioner underestimates the 
disease

45

Patients underestimate the disease 40
Both 15

Abbreviations: CaT, COPD assessment Test; gOlD, global initiative for 
chronic Obstructive Lung Disease; ICS, inhaled corticosteroids, mMRC, Modified 
Medical research Council.

GOLD
classification C

GOLD
classification D

GOLD
classification A

GOLD
classification B

In line with GL Not in line with GL No therapy

8%

46.2%

45.8%

10.6%

40.1%

49.3%

3%
11%

86%

12.2%

43.9%

43.9%

Figure 2 Assessment of the degree of therapeutic appropriateness of the study population classified by severity classes in relation to the GOLD 2015 guidelines.
Abbreviations: gl, guidelines; gOlD, global initiative for chronic Obstructive lung Disease.

specializing in market research and statistical analysis)  

only 14% of Italians know what COPD is, although they 

estimated that there are .3 million COPD patients in Italy 

who consume ~9 billion euros. However, in both cases it is 

discouraging to find that appropriate diagnosis or therapy 

has been delayed in these patients with severe COPD. This 

represents a public health problem because it is representa-

tive of a reduced awareness of the disease on the part of the 

resident population and on the other hand by a lack of aware-

ness on the part of regional health institutions.

Another interesting consideration comes from the latest 

version of GOLD 2017.7 The new ABCD approach assesses 

only the symptoms and history of exacerbations separating 

spirometric grades with the aim to reduce confusion25 and 

maintain consistency and simplicity for the practicing clinics. In 

this context, spirometry remains vital for diagnosis. However, it 

is well known that deteriorating airflow limitation is associated 

with an increasing prevalence of exacerbations and hospitaliza-

tions.5 In this survey, we found that 25.8% of patients were in 

Groups C–D only for the lung function impairment. With the 

actual guidelines they should not be treated for their high risk 

of exacerbations, but this could increase the health care costs 

associated with hospitalizations for exacerbations.

A further consideration derives from the analysis of 

immunization coverage. Most acute exacerbations are trig-

gered by community-acquired respiratory infections, and 

although clinical trial data are limited, vaccinations can 

prevent some of the infections that cause exacerbations and 

should be administered to all patients with COPD.26 Vaccina-

tion coverage for influenza virus and pneumococcus in the 

Puglia region is very low: 45.7% vaccinated for flu virus and 

23.8% for pneumococcus and 22.6% for both. This is another 

important indicator derived from this study that could be used 

by policy makers to launch awareness campaigns in order to 

further reduce the risk of exacerbations and pneumonia in 

this particular group of patients.

Finally, we would underline that this study was car-

ried out by a collaboration between the Regional Health 
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Agency and pulmonologists with the purpose to provide 

policy makers with useful information for the implementa-

tion of appropriate regional health policy measures in order 

to improve appropriateness and reduce the waste of health 

resources. Clinical audits have emerged as an overarching 

tool to measure the adequacy of clinical practice in a given 

health care setting and temporal context and have shown 

their role in highlighting the gaps between the health care 

that patients receive and the recommended practices.27 Many 

of these audits have provided relevant information about 

medical intervention in a hospital ward.28–30

A practical way to improve the management of COPD 

in real life might just be the use of this web platform on an 

ongoing basis. The use of information and communication 

technologies to manage chronic diseases has already been 

described in the literature with good results.31 In this context, 

this web platform helps the clinician step by step during a 

medical visit, providing an automatic calculation on the 

questionnaires (CAT and mMRC) and on the staging of 

the severity of the pathology. Furthermore, the data entered 

are stored and made accessible to clinicians who will visit 

a patient who already entered into the system, allowing in 

real time to evaluate, for example, previous spirometry or 

previous number and management of exacerbations.

Finally, the results of the online survey, allowing us to 

know precisely the reasons behind the results obtained, could 

help to apply targeted measures to improve diagnostic and 

therapeutic appropriateness.

There were several limitations in this study. First of all, 

we do not know who had previously prescribed the therapy 

that the operator had recorded on the database. Second, the 

history of exacerbations was self-reported and often unverifi-

able with reliable documentation. Furthermore, there is no 

regular follow-up of these patients.

Conclusion
This study showed that clinical practice is still very differ-

ent from what the international recommendations suggest. 

Although the judgment of the single clinician remains of central 

importance for the management of the patient’s complexity, 

a greater adherence to the guidelines is required in a context 

of political intervention to reduce public expenditure. A col-

laboration between health care providers and policy makers, 

therefore, becomes necessary and the new informatics tools 

could be the key to achieving these goals.
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