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needed by general practitioners.

Asthma is the most common chronic disease in
childhood. It is characterized by extensive morbid-
ity and increasing mortality; in children it leads to
frequent contact with general practitioners (GPs),
and to referral to hospital because of acute attacks.
In addition, insufficiently treated asthma in children
gives rise to psychosomatic dysfunctions, leading to
overprotection by parents, absence from school, and
the feeling of defeat (1, 2, 5, 9). Our previous study
(7) has shown that in a clinic for childhood allergy
only one-third of 322 children with recognized or
suspected asthma were treated with antiasthmatic
drugs such as B ,-agonists, theophylline preparations,
or inhaled sodium cromoglycate and inhaled ste-
roids. In addition, we found that more than 80°, of
the treated patients received only oral symptomatic
medication instead of more effective antiinflamma-
tory prophylactic drugs such as inhaled sodium cro-
moglycate and inhaled steroids (3, 6). Therefore, we
found it of interest to compare the medication of
asthmatic children in our previous study with the use
of antiasthmatic drugs in children who attended our
clinic approximately 10 years later.
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The use of antiasthmatic agents in children before referral to a children’s
clinic for allergy was studied in two periods (1979-83 and 1988-91). In the
latter period, in contrast to the former, significantly more children were
treated with peroral (73 and 439, respectively) or inhaled f,-agonists (40
and 229, respectively). In addition, considerably more children in the latter
than the former period were or had been treated with inhaled steroids.

On the other hand, most children used these agents either in short courses
(41°,) or on demand (30%,). We conclude that, although there have

been intensive educational programs specifically focusing on the proper use
of antiasthmatic drugs during the last 10 years, still more information 1s
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Material and methods

The original patients comprised 389 consecutive
child patients, who from 1 July 1988 to 30 June 1991
were referred to the Children’s Allergy Clinic, Aal-
borg Hospital, Denmark, with a diagnosis of bron-
chial asthma or suspected bronchial asthma. Twenty-
six were found not to have asthma. The remaining
363 (median age 7 years, age range 3—14 years) ful-
filled the criteria of asthma: recurrent wheezing and
cough (children below the age of 5 years) or a spiro-
metrically demonstrable increase of FEV, of 159, or
more after inhalation of a ,-agonist.

Before examination at the clinic, the parents of the
children were asked to fill in a questionnaire in which
they were specifically asked whether their children
had previously been treated with antiasthmatic drugs
and, if so, which type(s). When visiting the clinic, the
parents were again carefully questioned about the
same item, and, in doubtful cases, their GPs were
consulted.

Afterwards, the following items were considered:
1) Had the child actually been treated with antiasth-

matic drugs before entering the study?



Table 1. Antiasthmatic treatment in two periods (1979-83 and 1988-91) of children with asthma before examination at Children's Allergy Clinic

Treatment of asthmatic children

Patients treated 1979-83

Patients treated 1988-91

Drug Route of administration n (%) n (%) P
B,-agonists Oral 44 (42.7) 191(73.1) <0.001
B,-agonists Inhaled 22 (22) 102 (30) <0.02
Theophylline Oral 12(11.6) 31(11.5) >0.10
Theophylline Rectal 22(21.4) 21(8) >0.05
Sodium cromoglycate Inhaled 18(17.4) 22 (6) >0.06
Steroids Inhaled 11(10.7) 61(23.1) <0.05

2) If the child had been treated, then with which
drugs:

— PB,-agonist (oral or inhaled)

— theophylline preparation (oral or rectal)

— inhaled sodium cromoglycate

— inhaled steroid.

The data cited above were compared with the
results of a similar study, which was conducted in
322 asthmatic children from 1 June 1979 to 30 June
1983 (12).

If treated, patients (parents) from the period
1988-91 were questioned on the following points:
1) use of drugs on demand
2) use of drugs over short periods (daily for 1-2

weeks)

3) use of drugs regularly (daily for more than 2
months).

These data were not available for the study period
1979-83.

In the following discussion, the patients from the
periods 1979-83 and 1988-91 are referred to as
patients in the former or latter period, respectively.

Statistical analysis of the results was done by the
Mann-Whitney U-test. Differences in the results
were considered to be significant at the 0.05 level.

Results

In the former period (1979-83), only 103 (329,) of
322 asthmatic children had been treated with anti-
asthmatic drugs before referral to our clinic (see
above). In the latter period (1988-91), however, 206
(70°,) of 361 patients had received treatment before
referral (P<0.001; Table 1). The increase in admin-

istration of drugs to the patients in the latter period
was, however, almost certainly due to a considerably
increased tendency by GPs to prescribe B,-agonists.
As regards another bronchodilator such as theo-
phylline, a trend to administer this agent was either
unchanged (oral) or decreasing (rectal). As regards
the use of antiinflammatory drugs (sodium cromogly-
cate, steroids), Table 1 also shows that when com-
paring the data of the latter with the former treat-
ment period the use of sodium cromoglycate had
declined, whereas a statistically significant use of
inhaled steroids was observed.

In the latter as compared to the former investiga-
tion period, there was a tendency, although not sta-
tistically significant, to refer children earlier for evalu-
ation. On the other hand, the duration of asthma did
not seem to have had any effect on the prescription
of drugs to patients.

Finally, the results for regular or short-term use,
or use on demand of antiasthmatic drugs by the
children from the latter period are summarized in
Table 2. As for the use of B,-agonists (oral or in-
haled, most patients preferred (as recommended by
their GPs?) to use these drugs either in short-term
periods or on demand. On the other hand, most
patients who were prescribed a peroral theophylline
preparation used these drugs (more than 909, a
slow-released preparation) regularly. As expected,
rectal application of theophylline was used only on
demand.

Before referral to the clinic, only a minority of the
patients from the latter period used antiinflamma-
tory remedies on a regular basis (sodium cromogly-
cate, inhaled steroids); 309, used them in periods of

Table 2. Regular treatment, short-term treatment, or treatment by demand of patients in 1988-91

Regular use Short-term use Use on demand

Drug No. of patients (total) n (%) n (%) n (%)

B,-agonists (oral) 191 25(13) 62(32.4) 104 (54.1)
B,-agonists (inhaled) 102 17(10.7) 52 (51) 33(32.4)
Theophylline (oral) 31 21(68) 6(19.7) 4(13)

Theophylline (rectal) 21 0(0) 0(0) 21(100)
Sodium cromoglycate (inhaled) 22 3(13.7) 11(50) 8 (36.4)
Steroids (inhaled) 61 18(29.7) 25(41) 181(29.7)
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a few days. Furthermore, approximately a third of
the patients taking these drugs stated that they had
been instructed by their GPs to use them only on
demand. ‘

After examination at the clinic, a substantial num-
ber of patients from the latter period monitored their
daily morning and evening peak flow and their use
of inhaled B ,-agonists at home for 1-2 months, and
filled in a daily symptom score card. From these
data, in 141/246 (589,) of patients from the latter
period, we found a need of regular treatment with
inhaled steroids (several months, years?).

Discussion

In the early and mid-1980s, several investigators
pointed out that asthma in children was both under-
diagnosed and undertreated. Like others (4, 9-11)
dealing with this subject, we in a previous paper (7)
found that only a minority of children with recog-
nized or suspected asthma had been treated regu-
larly with antiasthmatic drugs before referral for in-
vestigation. In contrast to our previous study, the
main result of the present paper was that signifi-
cantly more children had been treated with bron-
chodilating drugs. In addition, we found that the
prescription of inhaled steroids had doubled. Thus,
the observed tendency in later years to an earlier
treatment of asthmatic children might have been the
result of successful information campaigns on the
proper use of antiasthmatic drugs.

On the other hand, in our opinion, the prescrip-
tion by GPs of oral in contrast to inhaled B ,-agonists
is still too high because inhaled B ,-agonists are usu-
ally more effective, give earlier symptom release, can
be used effectively in children 4-5 years of age, and
have fewer side-effects (8). Furthermore, in the sec-
ond period, despite intensive educational programs
for GPs in Denmark and abroad on the proper use
of antiasthmatic drugs in children, it was worrying
to find that more than two-thirds of the patients were
treated with sodium cromoglycate or inhaled ste-
roids for only a few days or on demand. Although
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others (12) have found that preschoolchildren can be
treated at home with intermittent high-dose inhaled
beclomethasone dipropionate, which modifies the
severity of acute episodic asthma, children with
moderate to severe asthma should be treated regu-
larly, maybe for years, with inhaled antiinflamma-
tory agents such as sodium cromoglycate or steroids
to prevent or delay the development of deteriorating
lung function and emphysema (6).

Therefore, we feel that the results of our study
show that further information is needed.
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