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Abstract

Aims: To explore the trend in prescribing of drugs classified within the R03 therapeutic pharmacological subgroup (drugs for obstructive
airway diseases) of the Anatomical Therapeutic Chemical (ATC) classification.

Methods: Comparison of GP-collected data on physician-patient contacts and drug prescriptions for asthma and COPD in 2006 and 2008.   

Results: Compared to 2006, in 2008 patients with COPD were prescribed more long-acting bronchodilators; use of tiotropium increased,
whilst use of long-acting β2-agonists (LABAs) and short-acting antimuscarinic agents decreased. However, 55.9% of patients in 2006, and
47.8% in 2008, received an inhaled corticosteroid (ICS), mainly as a LABA/ICS fixed combination inhaler. Compared to 2006, in 2008 there
were increased prescriptions of LABA/ICS fixed combination inhalers for asthma, but only 54.5% of all prescriptions included an ICS. This
could explain the large use of short-acting β2-agonists, a marker of poor asthma control. Remarkably, LABA/ICS fixed combination inhalers
were prescribed more frequently in COPD than in asthma.  

Conclusions: Our data indicate that adherence to guidelines is still low. Patients with asthma and COPD are undertreated by Italian GPs,
with a trend to a change in COPD prescribing likely driven by new scientific information.
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Introduction 
There are now many guidelines that provide direction for the
diagnosis and management of asthma and chronic obstructive
pulmonary disease (COPD).1-4 Asthma treatment guidelines aim
to ensure that control is gained and maintained using a stepwise
approach, tailoring treatment both to the severity of asthma and
to the individual day-to-day needs of the patient, employing the
lowest effective medication dose.1-2 Current COPD guidelines
also advocate a stepwise approach to treatment based on
disease severity, with more of a focus towards decreasing
symptoms and/or preventing disease progression.3-4

Bronchodilators, inhaled corticosteroids (ICS), and other
anti-inflammatory agents form the basis of treatment for asthma
and COPD.1-4 However, although the medications used for both

conditions are similar, the goals and targets of therapy are
different.5,6 In general, therapy for asthma is mainly targeted at
reducing inflammation,1,2 whereas for COPD treatment is mainly
directed at relief of symptoms.3,4 

Furthermore, despite their different pathophysiology, asthma
and COPD have certain similarities and it is sometimes not easy
to differentiate between them especially in patients over the age
of 40 or in those patients with spirometry that shows incomplete
reversibility. Various studies have confirmed that for both asthma
and COPD there are problems with underdiagnosis, wrong
diagnosis, a high percentage of patients with overlapping
symptoms, and little observance of good clinical practice
guidelines.7-9 This is important, because a misdiagnosis of asthma
or COPD leads to inadequate patient management and
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escalating healthcare costs. Asthma and COPD still remain
underdiagnosed and under- or badly treated worldwide,9-14 and
there remains a substantial discrepancy between the actual care
provided and guideline-defined best treatment in patients with
mild to moderate asthma or COPD in primary care.15,16

There have been few studies investigating the quality of
asthma and COPD care in Italian general practice. One study
showed that a high number of patients with asthma and COPD
have poor control of their disease, and suggested that Italian
general practitioners (GPs) may misunderstand and misclassify
the real level of disease severity and were therefore not
modifying pharmacological treatment accordingly.17 We have
shown previously that primary care management of stable COPD
in Italy often does not follow guidelines;18 in particular, GPs
usually prescribe treatment without the prior use of spirometry,
and/or without taking into account the severity of airway
obstruction.

The present study was conducted to identify the usual
patterns of treatment for asthma and COPD in Italian primary
care centres, to investigate whether management was
consistent with asthma and COPD management guidelines, and
finally, whether there were changes in GP prescribing behaviour
between 2006 and 2008 given the Food and Drug
Administration (FDA) warning on the use of long-acting β2-
agonists (LABAs) in asthma19 and the publication of the results
from the COPD “mega-trials”.20-22 

Material and methods 
Data collection    
We conducted a population-based retrospective study using
information obtained from the Health Search database (HSD)
owned by the Italian College of General Practitioners (SIMG).
Established in 1998 with the primary aim of carrying out
observational studies on the incidence and prevalence of
chronic diseases with the input of GPs who participate on a
voluntary basis, the HSD contains information provided by
more than 650 Italian GPs and includes data on more than
900,000 individuals over 14 years old (since 1978 the Italian
National Health Service has provided paediatric primary care
for children up to 14 years of age through the use of
community-based paediatricians). 

After intensive training, all participating GPs had to use
specially designed software to record data during their normal
daily clinical practice (Millewin). The software system codes all
the diagnostic records by using the Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM).7 Prescription
records are also coded according to the anatomical therapeutic
chemical (ATC) classification system. Data are recorded in the
HSD with the consent of the patient, lawfully stored, managed
according to privacy rules, and can be used for scientific studies
without any further authorisation from an ethics committee.

Before using any data resource, particularly one that is based
on computer records, it is necessary to determine the quality and
completeness of the available information. Therefore, HSD data
are subject to a range of quality checks. Any variations within
agreed ranges are investigated and submitted to each
participating GP. Physicians who fail to meet standard quality
criteria are not considered for epidemiological studies.8

Comparative analyses have demonstrated the validity of the
information gathered in the HSD.9

We selected 400 GPs homogeneously distributed across all
Italian areas with a patient population of 617,280 individuals
aged over 14 years at the end of December 2006, and 500 GPs
with a patient population of 735,988 individuals aged over 14 at
the end of December 2008, so that the patients were
representative of the whole Italian population. This selection
ensured the required data quality. However, we were unable to
compare data from the same group of GPs due to abandonment
of the HSD by several GPs and the introduction of new GPs in
the HSD between 2006 and 2008. 
Ascertainment of asthma and COPD drug
prescription     
Cases of asthma and COPD were identified on the basis of the
ICD-9 code (493 for asthma, and 491.2 and 496 for COPD). The
number of patients classified on the basis of the ICD-9 code
493.2 (chronic obstructive asthma) was really small and for this
reason we have considered them as asthmatic patients. All drugs
prescribed were abstracted and codified according to the R03
therapeutic pharmacological subgroup (drugs for obstructive
airway diseases) of the ATC classification. 

For each group of drugs, we indicate the number of
prescriptions as a percentage of the total number of
prescriptions for the specific disease and year considered, and
the number of prescriptions/patient/year (p/p).

It is important to highlight that the Italian reimbursement
plan allows GPs to prescribe two packages of the same
drug/inhaler or one package of two different drugs/inhalers per
prescription. A prescription can be dispensed only once and
cannot be used for multiple dispensations. Therefore, we report
the number of packages of the same drug/inhaler
prescribed/patient/year. 

Results
The study population in 2006 consisted of 28,654 patients
(4.6% of the entire population) suffering from asthma and
15,229 patients (2.5% of the entire population) suffering from
COPD; in 2008, there were 37,098 asthma patients (5.04% of
the entire population) and 21,793 COPD patients (2.96% of the
entire population).

In 2006, prescriptions of drugs for obstructive airway
diseases (ATC code R03) numbered 48,140 (1.68 p/p) for
asthma and 48,303 (3.17 p/p) for COPD, while in 2008 they
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were 64,300 (1.73 p/p) for asthma and 72,311 (3.31 p/p) for
COPD (see Table 1).

In 2006, there were 15,848 prescriptions of
bronchodilators for asthma (32.9%; 0.55 p/p), and 18,506
(38.3%; 1.21 p/p) for COPD, whereas in 2008 the numbers
of prescriptions were 20,099 (31.3%; 0.54 p/p) for asthma

and 27,906 (38.6%; 1.28 p/p) for COPD (see Table 1 and
Figures 1 and 2). The percentage of LABA prescribing in
asthma was 26.5% and 23.4% of all bronchodilators
prescribed for asthma in 2006 and 2008, respectively; whilst
for COPD, LABAs were 23.6% and 19.1% of all
bronchodilators prescribed for COPD patients in 2006 and

Asthma COPD
2006 2008 2006 2008

Total prescriptions 48,140 (1.68 p/p) 64,300 (1.73 p/p) 48,303 (3.17 p/p) 72,311 (3.31 p/p)

Bronchodilators 15,848 (32.9%; 0.55 p/p) 20,099 (31.3%; 0.54 p/p) 18,506 (38.3%; 1.21 p/p) 27,906 (38.6%; 1.28 p/p)

β2-agonists 12,404 (78.3%) 15,153 (75.4%) 8,079 (43.7%) 10,444 (37.4%)

LABAs 4,201 (26.5%) 4,697 (23.4%) 4,368 (23.6%) 5,323 (19.1%)

SABAs 8,203 (51.8%) 10,456 (52.0%) 3,711 (20.1%) 5,121 (18.3%)

Anticholinergics 3,140 (19.8%) 4,656 (23.2%) 10,123 (54.7%) 17,187 (61.6%)

LAMAs 1,712 (10.8%) 3,655 (18.2%) 6,416 (34.7%) 14,625 (52.4%)

SAMAs 1,428 (9.0%) 1,001 (5.0%) 3,707 (20.0%) 2,562 (9.2%)

SABAs+SAMAs 304 (1.9%) 290 (1.4%) 304 (1.6%) 275 (1.0%)

β2-agonist/ICS fixed 
combination 14,624 (30.4%; 0.51 p/p) 22,775 (35.4%; 0.61 p/p) 13,708 (28.4%; 0.90 p/p) 23,501 (32.5%; 1.08 p/p)

Salmeterol/fluticasone 8,230 (56.3%) 11,924 (52.4%) 8,495 (62.0%) 13,635 (58.0%)

Formoterol/beclomethasone 
or budesonide 3,059 (20.9%) 7,253 (31.8%) 2,308 (16.8%) 6,217 (26.5%)

Salbutamol/beclomethasone 3,335 (22.8%) 3,598 (15.8%) 2,905 (21.2%) 3,649 (15.5%)

ICSs 10,851 (22.5%; 0.38 p/p) 12,294 (19.1%; 0.33 p/p) 8,487 (17.6%; 0.56 p/p) 11,044 (15.3%; 0.51 p/p)

Beclomethasone 5,345 (49.3%) 6,413 (52.2%) 4,344 (51.2%) 6,106 (55.3%)

Fluticasone 2,391 (22.0%) 2,576 (20.9%) 1,769 (20.8%) 2,006 (18.2%)

Budesonide 2,222 (20.5%) 2,285 (18.6%) 1,569 (18.5%) 1,691 (15.3%)

Flunisolide 893 (8.2%) 1,020 (8.3%) 805 (9.5%) 1,241 (11.2%)

Xanthines 2,579 (5.4%; 0.09 p/p) 2,977 (4.6%; 0.08 p/p) 6,630 (13.7%; 0.44 p/p) 8,252 (11.4%; 0.38 p/p)

Theophylline 1,594 (61.8%) 1,795 (60.3%) 4,525 (68.3%) 5,398 (65.4%)

Doxophylline 534 (20.7%) 683 (22.9%) 1,208 (18.2%) 1,674 (20.3%)

Bamiphylline 297 (11.5%) 308 (10.3%) 717 (10.8%) 972 (11.8%)

Diprophylline 1 5 

Aminophylline 48 (1.9%) 38 (1.3%) 67 (1.0%) 82 (1.0%)

Other xanthines 106 (4.1%) 152 (5.1%) 113 (1.7%) 121 (1.5%)

Antileukotrienes 3,853 (8.0%; 0.13 p/p) 5,717 (8.9%; 0.15 p/p) 952 (2.0%; 0.06 p/p) 1,455 (2.0%; 0.07 p/p)

Montelukast 3,579 (92.9%) 5,444 (95.2%) 822 (86.3%) 1,312 (90.2%)

Zafirlukast 274 (7.1%) 273 (4.8%) 130 (13.7%) 143 (9.8%)

Cromones 375 (0.8%, 0.01 p/p) 410 (0.6%;0.01 p/p) 11 132

Nedocromil 360 406 131

Cromoglicic acid   15 4 11 1

LABAs, long-acting β2-agonists; SABAs short-acting β2-agonists; LAMAs, long-acting antimuscarinic agents; SAMAs, short-acting antimuscarinic agents; 
ICSs, inhaled corticosteroids.

Table 1. Prescriptions of drugs for obstructive airway diseases (ATC code R03).
For each group of drugs, the % of prescriptions considering the total number of prescriptions for the specific disease
and year considered and the number of prescriptions/patient)year (p/p) is indicated, while for each class of drugs
included in a specific group, the % of prescriptions considering the total number of prescriptions for that group,
disease and year is reported
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2008, respectively (see Figure 3). The percentage of
tiotropium prescribed in asthma was 10.8% and 18.2% of all
bronchodilators prescribed for asthma in 2006 and 2008,
respectively; in COPD, tiotropium constituted 34.7% and
52.4% of all bronchodilators prescribed for COPD in 2006
and 2008, respectively (see Figure 3).

In 2006, there were 14,624 (30.4%; 0.51 p/p)
prescriptions of LABA/ICS fixed combination inhalers in
asthma and 13,708 (28.4%; 0.90 p/p) in COPD, with
salmeterol/fluticasone constituting more than half of all
LABA/ICS prescriptions both in asthma (56.3%) and COPD
(62.0%). In 2008, prescriptions for LABA/ICS combination
inhalers were 22,775 (35.4%; 0.61 p/p) in asthma and
23,501 (32.5%, 1.08 p/p) in COPD, and again
salmeterol/fluticasone constituted more than half of all
prescriptions in asthma (52.4%) and COPD (58.0%) (see Table
1 and Figures 1 and 2).

In 2006, prescriptions of ICS inhalers were 10,851
(22.5%; 0.38 p/p) in asthma and 8,487 (17.6%; 0.56 p/p) in
COPD, whereas in 2008 they were 12,294 (19.1%; 0.33 p/p)
in asthma and 11,044 (15.3%; 0.51 p/p) in COPD (see Table
1 and Figures 1 and 2).

Xanthines were prescribed 2,579 times (5.4%; 0.09 p/p) in
asthma and 6,630 times (13.7%; 0.44 p/p) in COPD in 2006;
in 2008, there were 2,977 prescriptions (4.6%; 0.08 p/p) for
asthma and 8,252 prescriptions (11.4%; 0.38 p/p) for COPD
(see Table 1 and Figures 1 and 2).

For antileukotrienes, the number of prescriptions for asthma
was 3,853 (8.0%; 0.13 p/p) in 2006 and 5,717 (8.9%; 0.15 p/p)

in 2008; for COPD, there were 952 prescriptions (2.0%; 0.06
p/p) in 2006 and 1,455 (2.0%; 0.07 p/p) in 2008 (see Table 1 and
Figures 1 and 2). The number of cromone prescriptions was very
low in both 2006 and 2008 (Table 1).

Asthma 2006 Asthma 2008
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β2-agonist/ICS
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Xanthines

Antileukotrienes

Cromones

Figure 1.  Changes in prescriptions of drugs for
obstructive airway diseases (ATC code R03) in asthma
between 2006 and 2008. For each group of drugs, the 
% of prescriptions considering the total number of
prescriptions for that group and year is reported. 
ICSs, inhaled corticosteroids

COPD 2006 COPD 2008
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Figure 2.  Changes in prescriptions of drugs for
obstructive airway diseases (ATC code R03) in COPD
between 2006 and 2008. For each group of drugs, the
% of prescriptions considering the total number of
prescriptions for that group and year is reported. 
ICSs, inhaled corticosteroids
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Asthma 2006 Asthma 2008

Figure 3.  Changes in prescriptions of bronchodilators in
asthma and COPD between 2006 and 2008. For each
class of drugs, the % of prescriptions considering the
total number of prescriptions for bronchodilators,
disease and year is reported. LABAs, long-acting 
β2-agonists; SABAs short-acting β2-agonists; LAMAs,
long-acting antimuscarinic agents; SAMAs, short-acting
antimuscarinic agents
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Discussion 
There are three principal findings arising from this study. Firstly,
we observed a small increase in the percentage of patients
suffering from both asthma and COPD between 2006 and
2008. However, we cannot conclude that this was due to a real
change in disease prevalence or a change in diagnostic habits.
One could speculate that widening the base of study GPs in
2008 as compared to 2006 and the replacement of a number of
participants in the 2008 survey might have included more
motivated physicians thus causing an increase in the study
population and increased numbers of subjects suffering from
asthma and COPD. 

Secondly, application of international guideline
recommendations for the treatment of asthma and COPD,1-4

although improved, is still inadequate in Italy. In particular, there
is off-label prescribing of some classes of drugs such as
tiotropium in asthma and antileukotrienes in COPD. In addition,
there is over-treatment with ICS when compared with other
prescribed drugs in COPD patients; at the time of the study, the
GOLD guidelines still recommended that ICS only be added to
bronchodilator therapy for COPD patients at stages III (severe)
and IV (very severe) – i.e. those patients with an FEV1/FVC ratio
<0.70 and an FEV1 <50% predicted who are still having
exacerbations.3 We have previously examined the same
database (HRD) and observed that in this COPD population,
spirometry was performed for only one third of cases.18 The lack
of spirometric data for many patients does not allow us to verify
whether those who received ICS met the guideline criteria, but
it is highly likely that many COPD patients were prescribed ICS
treatment without there being any spirometric evidence to
support the prescribing decision.

Thirdly, and most importantly, patients with asthma and
COPD are undertreated by Italian GPs. Our study shows that, in
2008, patients with asthma received only 1.54 prescribed
packages of controller medication per patient per year, and in
particular, 1.22 prescribed packages of ICS/patient/year. Asthma
guidelines suggest that the large majority of people with a
diagnosis of asthma should be given an anti-inflammatory
controller medication for regular use,1,2 but the small number of
prescriptions of controller medications/patient/year clearly
indicates that patients were not being treated on a regular basis.
Also, COPD patients had only sporadic treatment (only 3.31
prescribed packages/patient/year); COPD guidelines affirm that
the overall approach to managing stable COPD should be
characterised by an increase in treatment depending on the
severity of the disease and the clinical status of the patient – in
any case, reduction of therapy once symptom control has been
achieved is not normally possible in COPD.3,4 In terms of these
recommendations, we believe that many patients were not
being treated at all, or that the treatment was arbitrarily
discontinued.

Apparently, the results of the COPD “mega-trials”20-22 seem
to have induced a real, albeit small, change in approach to the
treatment of COPD, whereas the FDA warning on LABAs19 has
not influenced the prescribing behaviour of Italian GPs for the
treatment of asthma.

At the present time, it is impossible to determine from the
analysis of the HSD whether there was only inadequate drug
prescription by GPs or whether the majority of patients with
asthma or COPD did not require medical intervention. If the first
hypothesis were true, it would be necessary to identify the
barriers that prevent adherence of Italian GPs to international
guidelines. It has been suggested that the four major barriers to
guideline adherence are: lack of agreement; lack of self-efficacy;
lack of outcome expectancy; and mainly, inertia from previous
practice.23 In fact, Italian physicians prefer other sources of
information, especially their own and their colleagues'
experience, to practice guidelines.24 The most prominent barrier
perceived by GPs to their applying the key recommendations of
guidelines is often a lack of agreement with the actual guideline
recommendations. It is our opinion that GPs often disagree with
recommendations because they disagree with the underlying
evidence provided or they feel that it isn’t clear why the
guidelines should apply to them. In addition, they perceive some
recommendations to be non-applicable because of the
heterogeneity of patient populations.25 Most recent guidelines
for asthma and COPD treatment make recommendations based
on evidence collected from large randomised clinical trials
and/or systematic reviews.1-4 However, even though a large
randomised trial containing a large number of patients can
provide highly statistically significant evidence in favour of one
drug compared to another, this does not necessarily imply that
the results can be extrapolated to a larger, less selected patient
population. It has been documented that typical clinical study
patients with asthma or COPD represent a very small fraction of
the patient population being treated by clinicians in everyday
practice, regardless of whether the doctors are pulmonary
physicians or GPs.26

A crucial factor is that GPs often have to negotiate their
relationship with patients, weighing the theoretical
appropriateness of a decision with the patient’s values and
expectations and with risks of legal liability.24 Moreover, Italian
GPs are paid on a per capita basis; hence, they are financially
dependent on their number of listed patients and are probably
more careful about not "disappointing" them.24 Daily
experience shows that patients will often not accept chronic
drug treatment as required by guidelines for the management
of asthma and COPD.

It is too simplistic to blame undertreatment on the
professional shortcomings of GPs. It is possible that the
undertreatment of asthma and COPD reported in our study was
due to the majority of patients with asthma or COPD not asking
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for medical intervention. A recent epidemiological study
indicated that most of the Italian general population who report
the presence of respiratory symptoms/diseases or impaired lung
function do not use medicines.27 This is not just an Italian
phenomenon. For example, Bottema studied the prevalence of
asthma or COPD in Dutch general practice, and concluded that
a major reason for inadequate treatment was patient drop-out
– a life-time asthma/COPD patient “career” lasted between 1
and 10 years, with the majority clustering around 2-4 years.28

Understanding the real reason for the pharmacological
undertreatment of patients observed in this study will require a
different methodological approach. Nonetheless, the present
analysis permits a number of considerations about the specific
prescribing practices exhibited by Italian GPs.

Firstly, people with COPD exhibited the highest use of drugs
for obstructive airway diseases. This is not surprising,
considering that most patients present to their GP mainly
because of chronic or persistent respiratory signs and
symptoms; asthma is a common chronic disorder but is
characterised by variable (although recurrent) symptoms, while
COPD is characterised by airflow limitation that is poorly
reversible and which gets progressively worse over time causing
persistent shortness of breath. 

As expected, COPD patients made more extensive use of
bronchodilators in general, and long-acting bronchodilators in
particular. In contrast, the use of short-acting β2-agonists
(SABAs) was prevalent in patients with asthma. SABAs are
bronchodilators that are recommended only for as-needed use
in asthma,1,2 and excess use should be interpreted as a marker
of poor asthma control. The prescription of LABA inhalers (as
single agents) in asthma was rather high both in 2006 and 2008
(8.7% of all asthma prescriptions in 2006 and 7.3% in 2008).
Unfortunately, it is impossible to determine from this analysis if
there were asthmatics who were receiving a LABA as
monotherapy without concomitant ICS – which would
constitute suboptimal therapy as reported by Nelson et al.29

There was a substantial increase in the use of tiotropium in
COPD in place of LABAs but particularly instead of short-acting
antimuscarinic agents. The prescription of long-acting
bronchodilators for COPD were consistent with the
recommendations of guidelines,3,4 and the increase in
tiotropium prescribing was likely due to the growing body of
evidence published in 2007 and 2008 that indicated the
fundamental role of this long-acting antimuscarinic agent in the
symptomatic treatment of COPD.22,30

There was an increase in the number of prescriptions of
LABA/ICS fixed combination inhalers for the management of
asthma between 2006 and 2008. This was due principally to an
increase in prescriptions of combination inhalers containing
formoterol with beclomethasone or budesonide. This increase is
likely related to the launch into the Italian market in 2007 of the

LABA/ICS combination formoterol/beclomethasone developed
by Chiesi Farmaceutici, an Italian drug company. Although not
yet approved for use in COPD, this combination has probably
gained prescriptions even in this disease. Nonetheless,
salmeterol/fluticasone was still the most prescribed fixed
LABA/ICS combination both in asthma and COPD; it is
noteworthy that it represented 17.6% in 2006 and 18.9% in
2008 of all prescriptions in COPD, and this happened even in
the presence of additional prescription of ICS (which amounted
to 17.6% in 2006 and 15.3% in 2008 of all prescriptions for
this disease). This means that 55.9% of all COPD patients in
2006 and still 47.8% in 2008 received treatment with ICS. The
current GOLD guideline recommendations as regards ICS
prescribing have already been discussed. The evident reduction
in the prescription of ICS for COPD between 2006 and 2008
likely indicates an improved therapeutic approach by Italian GPs
to their prescribing for patients with COPD. 

It is surprising that only 52.9% in 2006 and 54.5% in 2008
of all prescriptions for asthma included an ICS. This finding
indicates a substantial underuse of ICS despite the strong
evidence that ICS are beneficial in treating asthma and that their
underuse is responsible for poorer outcomes. However, it is
impossible to determine from our analysis whether the
underuse of ICS was related specifically to excessive SABA use.

The prescription of xanthines (mainly theophylline,
doxofylline, and bamifylline) in COPD was greater than
expected (13.7% of all prescriptions) in 2006, given that they
have been relegated to third-line therapy in COPD guidelines
because of their frequent side effects and relatively low
efficacy.3,4 By 2008, their use had decreased to 11.4%. As in
many chronic diseases, in the treatment of COPD there is an
important gap between guideline recommendations and the
use of prescribed medications in clinical practice.31 Nonetheless,
we do not believe that the use of xanthines in COPD is a major
violation of guidelines.18 In fact, xanthines are much less
expensive medications than ICS and LABAs, and the use of
theophylline was found to be associated with a reduction in
exacerbation rate (albeit less effective than ICS) in COPD
patients with frequent exacerbations.32

Consumption of antileukotrienes in COPD was low, but was
greater than expected in view of the fact that their effectiveness
in the treatment of this disease is limited.33

In conclusion, these results, from a large, validated,
population-based database, illustrate real life prescribing in Italy
and can be considered representative of the general population.
They show a definite, albeit small, change in the approach by
GPs to the treatment of COPD, whilst prescribing for asthma
seems to be substantially more stable, and there is a modest
increase in prescriptions of LABA/ICS fixed combination inhalers.
Nevertheless, our study has important limitations, many of
which are common to retrospective database analyses. One of
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these limitations is the possible bias towards selection of more
highly motivated (or better organised) general practices.
However, the HSD data relate to diagnoses for which a relevant
medication is prescribed; though this data may underestimate
the true prevalence of the disease, it is active current data and
the headline diagnosis is severe enough to require
pharmacotherapy. Another important weakness of our study is
that we had no access to individual patient-level data, so the
results are presented as ‘whole-population’ information.
Moreover, our results are based entirely on computerised
prescription drug data of prescribed medications; consequently,
they may not coincide precisely with the actual intake of
medications, potentially resulting in some misclassification of
drug use. 
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