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Asthma is common in childhood and entails several
phenotypes and endotypes that require adequate in-

vestigation.1–3 Asthma control is the goal of asthma man-
agement as recommended by the ‘‘Global Initiative for
Asthma.’’4 Unfortunately, about half of the affected children
do not achieve control.5 Moreover, some of these children
with poorly controlled asthma also have severe asthma.6

Many factors cause uncontrolled and severe asthma, in-
cluding poor adherence, comorbidity, allergy, infections,
pollution, emotional distress (also in the parents), health
literacy, low socioeconomic situation, and inadequate and/or
suboptimal asthma management.7–9 In this regard, primary
care physicians have a crucial role to play in the manage-
ment of children with asthma.

The Italian health service includes pediatricians in pri-
mary care. The primary care pediatrician usually takes
charge of about 800 children (0–14 years of age). The task is
to provide essential assistance, including prevention, infor-
mation, and possible referral to the specialist when neces-
sary. To become primary care pediatrician (the correct
denomination is pediatrician of open choice), it requires the
achievement of the postgraduate degree (5-year course) and
pole position in a regional merit ranking.

The Italian Society of Pediatric Allergy and Immunology
(SIAIP) has instituted a project on asthma control in chil-
dren (ControL’Asma Project) to investigate the factors in-
volved and required treatments.10 In this regard, the steering
committee promoted a survey to investigate asthma man-
agement in a clinical practice setting. A selected group of 93
Italian primary care pediatricians participated in this initia-
tive. The panel was randomly selected from the national
registry of the health service, extracting 100 names. This
criterion served to assure that the outcomes can be repre-
sentative of the global Italian situation. The anonymous
survey consisted of a questionnaire sent by e-mail. The
questions concerned a series of practical issues addressed in
daily practice (Supplementary Table S1).

These pediatricians follow 77,121 children, including
15,886 (20.6% – 20.3%) with postinfectious wheezing and

7,264 (9.5% – 7.4%) with diagnosed asthma (Table 1). In
the asthmatic group, 72.9 (–18.4)% had intermittent asthma,
25.4 (–18)% persistent asthma, and 1.7 (–2.9)% severe
asthma. The asthma severity grade was measured according
with the Global INitiative for Asthma (GINA) guidelines.
Supplementary Table S1 shows that 70% of pediatricians
prefer to manage children together a specialist (pediatric
allergist), but 60% directly prescribe the asthma treatment,
only one-third accept the specialist’s prescription. Allergy
assessment by prick test was correctly performed at any age
by 60% of participants, lung function tests were performed
in two-thirds of the participants starting at 5–6 years of age.
Persistent exercise-induced dry cough was directly man-
aged, using inhaled corticosteroids (ICS) by half of the
participants, but the other half preferred to refer children to
the specialist. Interestingly, nobody prescribed cough
suppressants neither consulted an ear, nose, and throat
specialist. Concerning intermittent asthma, 45% of partic-
ipants used low-dose ICS, 28% prescribed bronchodilators
on demand, 16% prescribed antileukotriene (anti-LT)
drugs, and 11% referred to the specialist. For children with
frequent use of short-acting b2-agonist, 70% of partici-
pants used ICS or anti-LT drugs, 27% consulted a spe-
cialist, only 3% preferred to wait and see. Eighty percent of
the participants always assessed the asthma control, 14%
sometimes, and 6.5% only after an asthma exacerbation.
The asthma control was assessed according with the GINA
guidelines. Spacers were recommended by 61% of partic-
ipants in children <6 years of age by 20%, and <12 years
by 17%. Asthma comorbidity was investigated by 41% of
participants, often by 47%, and rarely by 9%. Almost all
(97%) pediatricians evaluate the adherence to therapy, but
only 84% always assessed the symptomatic use of salbu-
tamol. Allergen-specific immunotherapy is regarded as
useful to reduce exacerbations and medications by 71%,
but only 20% referred to the specialist for the decision.
Instead, more than half (54%) consulted the specialist for
the possible use of biologics in children with severe asth-
ma.
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The current survey results updated the prevalence of
postinfectious wheezing (20.6%) and asthma (9.5%) in Italy,
observed in clinical practice. These outcomes were sub-
stantially consistent with the most recent Italian studies on
wheezing and asthma prevalence. Peroni observed a 12.1%
prevalence of wheezing and 8.6% of asthma in 1,402 pre-
school children.11 The SIDRA 2 study showed an asthma
prevalence of 6.8% in 33,632 children and adolescents liv-
ing in congested cities.12 More recently, Indinnimeo re-
ported a prevalence of 15% for wheezing and 11% for
asthma in 494 preschoolers.13

In contrast, the present survey highlighted some relevant
outcomes that could identify factors involved in the poor/
inadequate asthma control. Potential factors involved in in-
adequate asthma control may include the insufficient referral
to allergy/asthma centers. This attitude was consistent with
the preference of directly prescribing the asthma treatment.
Namely, half of the primary care pediatricians prescribe ICS
in children with exercise-induced dry cough and symptomatic
bronchodilator in intermittent asthma, referring to the spe-
cialist only 10% of children. In children with uncontrolled
asthma, as evidenced by frequent use of a bronchodilator,
most pediatricians directly prescribed ICS or anti-LT drugs.
Surprisingly, whereas the asthma control and salbutamol use
were always assessed by 80% and 84%, respectively, of
participants, the asthma comorbidity was only investigated by
41%. Nevertheless, adherence to therapy was almost always
(97%) evaluated, by direct question and assessing the medical
prescriptions. Consultation for allergen immunotherapy was
pursued from specialists in 20% of the children, whereas
referrals for the possible use of biologics were obtained in
55% of the children with severe asthma.

These outcomes are clinically relevant because they are
derived from a large and representative panel of primary
care pediatricians; thus, they mirror daily practice. The
strength of this survey relies on the sample size, including
about 80,000 children living across Italy. Wheezing and
asthma are common diseases, and their prevalence seems to
be also growing in Italy.

In contrast, this survey had some limitations, including
the cross-sectional design, limited number of participants
(but the nature was explorative to temporarily define the
‘‘mean’’ attitude in asthma management), and anonymity
that did not allow to stratify outcomes per regions. More-
over, the Italian health service has specific characteristics
that are different from other countries. For example, in Italy
preschooler children should be followed only by a pedia-
trician and position of the nurse is not required in the
pediatrician office. Namely, further studies should be con-

ducted to answer these unmet needs, mainly concerning the
identification of the most relevant facets of asthma man-
agement and investigation the differences of how they are
managed if the patients are (or not) referred to secondary or
third-level centers.

Surprisingly, at our best knowledge, there is no recent
Italian study investigating this issue. In the 1990s, a multi-
national study investigated the prescribing pattern by gen-
eral practitioners in 6 European countries, including Italy.14

In Italy, asthma consultations and medications were less
than in other countries. A further multinational study com-
pared asthma control test (ACT) score and GINA-based
asthma control among patients attending also primary care
offices.15 However, no inter-countries comparison was per-
formed.

About 20 years ago, a survey interviewed Spanish pri-
mary care pediatricians concerning the asthma manage-
ment.16 The outcomes showed that there was need to
improve care level, mainly regarding the record-keeping,
diagnosis work-up, follow-up, and education.

A further Spanish study, conducted to implement the
national asthma guidelines, evidenced the association be-
tween the use of high doses of short-acting bronchodilators
and asthma deterioration in children managed in primary
care setting.17

More recently, a survey showed there is still an inade-
quate management of asthma by Spanish primary care
doctors, concerning the lack of validated protocols, ques-
tionnaires, educational materials for assessing adherence
and inhalation technique, and limited coordination between
health care levels.18

Cropper et al. outlined the importance of adequately
giving health resources to ‘‘likely asthmatic’’ children at UK
primary care.19

A further UK study reviewed the management of
childhood asthma in primary care and concluded that con-
sultations needed to be more proactive and adopt a family-
centered approach, including a role for practice nurse.20

Thomas explored the prescribing patterns of asthma
controller therapy for children in UK primary care.21 The
outcomes showed that the asthma severity, scored by pri-
mary care doctors, was inconsistent with guidelines rec-
ommendations and there was overprescription of
medications. A recent study evidenced that abnormal lung
function and high FeNO levels are common and related to
symptom severity in children seen in UK primary care set-
tings.22 Therefore, the symptom-based approach to monitor
asthmatic children is inadequate to identify patients at risk
of future severe asthma episodes.

An Estonian study outlined the clinical relevance of
shifting chronic diseases management, including asthma,
from hospitals to primary care as there were less hospitali-
zations and improved outcomes.23

The pediatric asthma care patient outcomes research
team trial, conducted in US primary care practices, dem-
onstrated that asthma care improvement interventions in-
creased the use of controller medication.24

An US study documented that children seen by special-
ists compared with those seen by primary care doctors had
different clinical patterns, including more severe and poorly
controlled asthma, and more comorbidities.25

Another US study reported different levels of im-
plementation of recommended asthma care between primary

Table 1. Prevalence of Postinfectious Wheezing

and Confirmed Asthma in Children

in the Care of 93 Pediatricians

Children with postinfectious wheezing 20.6 – 20.30
Children with a confirmed diagnosis

of asthma
9.5 – 7.44

Children with intermittent asthma 72.9 – 18.37
Children with persistent asthma 25.4 – 18.02
Children with severe asthma 1.7 – 2.91

Data referred to 77,121 children, and 15,886 of them with
postinfectious wheezing and 7,264 with confirmed asthma. Results
are expressed as mean (–standard deviation) percentages.
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care groups.26 Primary care pediatricians had high adher-
ence in improving assessment, monitoring, and patient ed-
ucation. These findings were consistent with a 5-year project
of implementation of the asthma control test in US primary
care to improve children’s outcomes.27 The incorporation of
ACT in asthma management allowed to easily identify un-
controlled children and improve health care quality. Con-
sistently, a performance improvement project led to
significant change in all indicators of quality asthma care
provision to children with asthma seen in US rural primary
care practices.28

The National Ambulatory Medical Care Survey collected
data from 2012 to 2015.29 The main outcome showed that
the lack of documentation of asthma control and uncon-
trolled asthma were associated with oral and ICS use in
children with asthma. Therefore, a more effective im-
plementation of asthma guidelines could improve the quality
of asthma care in pediatric population. This conclusion was
reinforced by a further study that underlined the need to
increase the documentation of asthma severity and control
by primary care pediatricians.30

A New Zealand study demonstrated that some mothers
disagreed with some aspects of general practitioner care for
the child asthma, it entailed inadequate asthma management.31

A South African study reviewed clinical records of
asthmatic patients seen in primary care settings.32 The initial
screening documented suboptimal clinical asthma control,
so after adequately addressing the clinical requirements,
improvement of asthma control was observed in the follow-
up period. Therefore, this study underlined the importance
of dedicated and continuous motivation to improve quality
of care.

A Vietnamese study investigated the adoption of GINA
guidelines by primary care doctors.33 The study reported
that few primary care doctors adhere to guidelines in asthma
management; consequently, they prescribe medications with
a high risk of side effects and the asthma control is inade-
quate in their patients.

These studies highlighted that the asthma management
by primary care pediatricians should be improved as the rate
of controlled asthma in children is still unsatisfactory.
However, adequate programs of education could improve
the quality of care. A closer partnership between primary
care and the hospital is, therefore, desirable.34,35 In this re-
gard, a local project of close partnership hospital-primary
care is ongoing. The purpose is the acquisition of skill ad-
equate management of children and adolescents directly in
primary care office, referring patients to second-/third-level
centers only if asthma is continuously uncontrolled or
severe.

In conclusion, the present survey confirmed the high
prevalence of asthma and wheezing in Italian children.
However, asthma management at primary care needs to be
implemented and improved to ensure adequate asthma
control.
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Table SI Answers provided by 93 pediatricians to the questionnaire on Asthma Management. 

 

 

1) Management of asthmatic children   

Patients are followed by the pediatrician together with a specialist  69.8% 

Patients are followed by the pediatrician alone  29.9% 

Patients are followed by the specialist alone  1.1% 

Patients perform the self-management  1.1% 

Missing data  1.1% 

2) Prescribed therapy for asthmatic children 

Therapy directly prescribed by the pediatrician  60.2% 

Therapy prescribed by the specialist  35.5% 

The pediatrician does not recognize the therapy prescribed by the specialist  2.2% 

The pediatrician modifies the therapy prescribed by the specialist  1.1% 

Missing data  1.1% 

3) Earliest age for skin prick test execution/prescription 

Executed at any age  39.8% 

Requested at any age  20.4% 

Cut-off: 2 years   25.8% 

Cut-off: 5 years   12.9% 

Missing data  1.1% 

4) The earliest age indicated for performing lung function test 

From 3-4 years  5.4% 

From 5-6 years  67.7% 

From 6-7 years  23.7% 

From 10 years onwards  2.2% 

Missing  1.1% 

5) Indications for children with dry cough while running, crying or laughing, persistent for months 

Ex-juvantibus course with inhaled corticosteroids  50.5% 

Pneumo-allergological visit  48.4% 

Missing data  1.1% 

Otorhinolaryngological visit  0.0% 

Nothing  0.0% 

Cough suppressant  0.0% 



6) Indications for children with at least one asthma episode per month, especially in the  

autumn-winter period or after a respiratory infection.  

Low-dose inhaled corticosteroid  45.2% 

Salbutamol on demand  28.0% 

Anti-leukotrienes (Anti-LT)  16.1% 

Pneumo-allergological visit  10.8% 

Immune-modulators  0.0% 

7) Indications for children with exercise-induced breathlessness, and responder to salbutamol as 

needed (3-4 times a week) 

Inhaled corticosteroids or anti-LT  69.9% 

Pneumo-allergological visit  26.9% 

Wait and see   3.2% 

8) Assessment of asthma control  

 Always  79.6% 

Sometimes  14.0% 

Only after asthma exacerbation  6.5% 

Never  0.0% 

9) Use of the spacer for inhaled medications 

Always  61.3% 

Under six years  20.4% 

Under twelve years  17.2% 

Never  1.1% 

10) Assessment of asthma comorbidities  

Often  47.3% 

Always  40.9% 

Rarely, occasionally  8.6% 

Missing data  2.2% 

Never  1.1% 

11) Assessment of adherence to therapy  

Yes, often  96.8% 

Sometimes  3.2% 

Never  0.0% 

 

 



12) Assessment of symptomatic use of salbutamol 

Always  83.9% 

Sometimes  8.6% 

No, if the child feels well  6.5% 

Missing data  1.1% 

13) Specific immunotherapy as add-on treatment of asthma 

It is useful for reducing exacerbations and medications  71.0% 

The decision is referred to the specialist  20.4% 

Not recommended; there is not enough evidence  5.4% 

Not recommended  3.2% 

14) Biologics in severe asthma 

The decision is referred to the specialist  53.8% 

Useful for reducing exacerbations and medications  36.6% 

Not recommended  7.5% 

Discouraged since there is not enough evidence  1.1% 

Missing data  1.1% 

Results are expressed as a percentage of total responses. 
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