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Summary

A cross-sectional study was conducted on among 28,856 children aged from birth to 14 years to determine the prevalence of
asthma and assess its treatment in a sample of asthmatic children. Children diagnosed with asthma were identified by a sensi-
tive algorithm applied to the information stored in the computerized medical records between 1997 and 1998. Pediatricians
then reviewed and validated the diagnosis. Specific information was obtained, affer age strafification under 5 ys and over 6 ys,
from the medical records and by interview regarding their personal details and treatment of asthmatic patients. In all, 1,263
cases of asthma were identified (64% males) with a prevalence of 6.3% among males and 4% among females in under 5 year-
olds, and 3.9% for males and 2.1% for females in over 6 year-olds. The prevalence of asthma diagnosed directly by the pedia-
trician was consequently higher among under 5 year-olds, in both genders, than among the older children.

Contrary to the international guidelines, pediatricians prescribed more oral corticosteroids and nebulized short-acting $3-2
agonists for children under 5 ys olds than for over 6 year-olds (13.3% Vs 4.8% and 25% Vs 10.9%, respectively, p<0.001).

For the > 6 year-olds, the most commonly prescri

treatments were oral antihistamines (13.9% Vs 12.6%), inhaled corti-

costeroids via metered-dose inhaler (30.8% Vs 28.7%) and sodium chromoglycate (12.1% Vs 4.8%, p<0.001).
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INTRODUCTION

sthma is the most common chronic disease of
Achildhood (1) and its prevalence has been

rising in recent decades (2-5), with a conside-
rable variability in industrialized countries (6).

It is the main reason for hospitalization among chil-
dren in the USA (7), where it is the cause of approxi-
mately 1% of all health expenditure (1,8).

In 1997-98, several reports were published containing
essentially similar guidelines on the treatment of asth-
ma in adults and children (9-11). These recommenda-
tions have undergone further revision by the Global
Initiative for Asthma (GINA) (12), demonstrating that
the guidelines are continuously evolving. Though they
appear to be clear and straightforward, few studies

'l Dept of Pediatrics, University of Padova - ltaly.

21 Pediatrics Unit of Ravenna - ltaly.

13] Family Pediatrician, coordinator Pedianet project.

14| Dept of Obstefric, Gynaecology and Paediatric Sciences,

University of Perugia - ltaly.

151 GlaxoSmithKline SpA, Verona - Italy.

16l CNR/ITBA-Milano, Depts of Epidemiology & Biostatistics

and Medical Informatics, Erasmus MC, Rotterdam, Netherlands.
-

have been carried out fo date to assess adherence to
these guidelines (13, 14).

The aim of the present study was to verify the preva-
lence of asthma cases diagnosed directly by the fami-
ly pediatrician in a sample of children. ‘Another aim
was to analyze the prescription of medication for dif-
ferent age groups.

MATERIALS AND METHODS

SETTING

Within the framework of Health Service, every child is
registered at birth and receives free medical care up to
14 years af age from one of the approximately 6,000
family pediatricians working for the Health Service.
Our study was based on a population-based databa-
se, called "Pedianet", by means of which a national
network of pediatricians using a software called "JB
95©" take part in a common epidemiological and
clinical research project on child care. JB95 is a stan-

dardised and validated software used by family pae-
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diatricans to collect and keep clinical information of
their patients. Since 1997, Pedianet has collected
demographic, clinical and prescription data on the
children in the care of the pediatricians belonging to
the network. The data are generated from routine
patient consultations and include diagnoses, prescrip-
tions, medical examinations, growth measurements,
referrals and hospitalizations.

Thirty-two pediatricians (F-PASG) were recruited from
among the over 100 belonging to the "Pedianet" net-
work on their interest in participating in this study and
their previous involvement in other random Pedianet
studies. This cross-sectional study began on April 15t
1999 and the preliminary data collection phase was
completed on May 30t 1999. The source population
comprised all children aged from birth to 14 years
registered as at April 15t 1999 with one of the 32
pediatricians involved. Parents/tutors had given their
informed consent to the anonymous treatment of their
children’s personal data.

DATA COLLECTION

In January 1999 participating paediatricians have
been trained on the study procedures, including the
electronic form for co||ecﬁng computerized data on
each asthma patient. In March 1999, each pediatri-
cian taking part in the study was given this software
application for use in association with the "JB 95€"
program. The pediatricians were given a month to
submit their data to the study centre.

ASTHMA IDENTIFICATION

The asthma patients were identified from the elec-
tronic patient records by a sensitive computerized
procedure that identified all patients seen by the
pediatrician in 1997-1998 and still followed-up at
the end of march 1999, registered in the pediatri-
cian’s database with a diagnosis of asthma, whee-
ze beonchitis, recurrent wheezing. The list of poten-
tial asthma cases identified by the computerized
algorithm was evaluated and confirmed by the
pediatrician prior to notification to the study centre
according to the following clinical criteria: family
history of allergy, age of symptoms appereance,
severity of crisis, bronchospasm recovery with or
without therapy, bronchospasm triggered by aspe-
cific stimuli (physical acitivity, passive smoking,
cold, efc.) or specific (environmental allergens,
etc.). Other criteria considered were: FEV1 increa-
se more than 15% after inhalation of 2 agonist (in
collaborating children), elevated IgE levels, plasma
eosinophilia, positive RAST test or PRICK test for
inhaled allergens (15).

M The data collected concerned :

> the patient's personal details ; family history of
allergy, housing characteristics (country, city centre or
suburbs), house heating, parental smoking, presence
of pets in the living environment ;

> drug prescribed and taken during the month prior
to completing the questionnaire.

These questions were posed in relation to the signs and
symptoms as specified by the international guidelines
(8-10) and by validated questionnaires (6).

In this paper we have considered only infomation on
prevalence and drug therapy being the most original
one.

STATISTICAL ANALYSIS

The prevalence of asthma as at April 1st 1999 was
calculated by dividing the number of asthma cases by
the number of children registered with the pediatri-
cians. Ninety-five percent confidence intervals were
calculated on the basis of the normal distribution.
Distributions of categorical and continuous variables
were compared using the chi-square test and Student’s
t-test, respectively.

All the analyses were performed using the SPSS/PC
10 program; p values of < 0.05 were considered sta-
tistically significant.

RESULTS

The 32 pediatricians who took part in the study were
distributed as follows : 14 in the north (44%), 10 in
central Italy (31%) and 8 in the south and islands
(25%).

The source population amounted to 28,856 children
aged birth to14 years, (52.4% males, median age 5
years), among which 1,263 confirmed asthma
patients (64.2% males) were identified, so the overall
prevalence of asthma disease amounted to 4.38%. The
prevalence of asthma was higher among males in both
age groups and it was also higher in the younger than
in the older children (6.3% in males and 4% in females
in the group aged under 5 years; 3.9% in males and
2.1% in females in the group over 6 years of age)

(table 1).

A significant difference emerged between the various
types of medication prescribed in relation to the chil-
dren’s age (table 2) : short-acting nebulized (-2 ago-
nists are prescribed more often in children under 5
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years old (25% vs 10.6% in children over 6 years of
age), p<0.001), whereas the metered-dose inhaler
(MDI) is preferred for children over 6 years old (18.7%
vs 7.5% in children under 5 years of age , p<0.001).
Nebulized corticosteroids are also used mainly for
under 5 year-olds (5.9% vs 4.2% in the older group,
p=0.19), as are oral steroids (13.3% vs 4.8% in older
children, p<0.001) (table 3).

DISCUSSION

The higher prevalence of asthma recorded among the
children under 5 years old was consistent with other
reports (16,17). In fact, wheezing is more common up

to 5 years old than in older children because it may
also be caused by conditions other than atopy, such as
viral infections, which are very common in preschool-
age children (18-20). The 3% prevalence recorded
among the over 6 year-olds was lower than the 3.9%
recently reported in a group of children from the EEC
countries (21). The reason could be the climatic and
industrial differences in different countries.

As for the type of medication prescribed by the family
pediatricians, the most prescribed drugs were beta-2
agonist and inhaled steroids, as recently reported (22).

After age stratification it emerged that nebulized 3-2
agonists were preferred for children under 5 years
old, despite the literature (23,24) recommending the
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<5 yrs >6yrs Total
( cases |population |prevalence||cases | population| prevalence||cases | population| prevalence
Females 334 | 8187 4.0% 118 5543 2.1% 452 | 13730 3.3%
Males 575 9115 6.3% 236 6011 3.9% 811 15126 5.3%
Total 909 | 1730z 5.2% 354 | 11554 3.0% |[1263| 28856 4.38%
* AN J PAN
Table 1 : Prevalence of asthma by gender and age.
N
Medication <5 yrs >6 yrs Total p-value
Short-acting inhaled B-2 agonists | 262 324% || 132 | 29.1% || 394 | 31.2% || 0.23
nebulized 202 | 25.0% || 48 | 10.6% 250 | 19.8% || <0.001
aerosol 6l 7.5% 85 | 18.7% 146 | 11.6% || <0.00I
Inhaled corticosteroids 279 345% || 157 | 34.6% 436 | 34.5% I
nebulized 48 5.9% 19 | 4.2% 67 5.3% 0.19
aerosol 232 287% || 140 | 30.8% 372 | 29.5% || <0.44
LABACS 42 5.2% 31 6.8% 73 5.8% 0.26
Chromoglycate 39 4.8% 55 | 12.1% 94 7.4% || <0.001
Anticholinergic agents 17 2.1% 5 1.1% 22 1.7% 0.26
Long-acting B-2 agonists 4 0.5% I5 | 33% 19 1.5% || <0.001
A AN PAN PA =
Table 2 : Use of inhaled medication for asthmatic children according to age.
' N ™
Medication <5 yrs =6 yrs Total p-value
4 Y
Oral corticosteroids 108 13.3% 22 4.8% 130 | 10.3% || <0.001
Antihistamines 102 12.6% || 63 | 13.9% 165 | 13.1% || 0.54
Oral B-2 agonists 26 3.2% 9 2.0% 35 2.8% 0.22
L Methylxanthine 9 I.1% | 0.2% 10 0.8% 0.11
. AN AN S J

Table 3 : Use of oral medication for asthmatic children according to age.
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use of short-acting 32 agonists via MDI in smaller
children too, since it has also proved effective in
acute asthma (25-27). Moreover, the numerous types
of nebulizer on the market have an excessively
variable "mass output” (28), making the dose of drug
actually inhaled uncertain. The main reason why the
nebulizer was still being recommended by the family
pediatricians was probably to avoid problems with
inhalation techniques for both patient and doctor
(29-34).

Oral steroids were prescribed significantly more often
for under 5 year-olds than for the older children. In our
view, this may be related to the difficulty that some
children encounter in taking inhaled corticosteroids, so
pediatricians prefer to administer short cycles of oral
steroid therapy. This does not seem such a bad idea in
the light of authoritative studies demonstrating a redu-
ced risk of hospitalization (35) and re-hospitalization
after discharge (36) in patients receiving oral steroid
therapy.

Oral antihistamines were prescribed in similar propor-
tions of both age groups. Their use could be influenced
by the results of several papers reporting a slowdown
in the allergic course of atopic children (37) ; in the
eighties, moreover, it was claimed that antihistamines
could have an anti-inflammatory role in asthma disea-
se and a sparing effect on the use of steroids (38) and

inhaled B-2 agonists (39).

Some drugs, e.g. long-acting -2 agonists (40) and
antileukotrienes (41, 42) and the association long
acting 3-2 agonists-corticosteroids inhaled (LABACS)
appeared from a short time and their use was not
widespread.

On the other hand, methylxanthine seems to have a
marginal role (43) and the same goes for chromogly-
cate (44).

In conclusion, the prevalence of asthma was higher in
children, male and female, up to 5 years old than in
older children. The medication preferred by pediatri-
cians was MDI-administered drugs for children over 6
years of age, but oral steroids and nebulized B-2 ago-
nists for younger children, despite the recommenda-
tions of the international guidelines. Our findindgs
confirm that the use of drugs is continuously changing
as suggested by the larger use of LABACS recently
reported also in children (45).
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