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SUMMARY

Inhaled corticosteroids (ICS) have become the cor-
nerstone of the treatment of persistent asthma in
children, but uncertainty exists regarding various
aspects of their use, including safety concerns.

ICS should be used in children who have symptoms
of persistent asthma, irrespective of age. The safe
dose of ICS is regarded as 400 ug/day of budesonide
equivalent; side-effects are associated with increas-
ing doses. Current evidence suggests that this dose
is safe in long-term growth studies in children with
asthma, but growth monitoring should take place at
each visit. Adding other controllers to ICS should be
considered preferable to increasing ICS doses
above 400 ug/day of budesonide equivalent.

Inhaled corticosteroids (ICS) have become the corner-
stone of treatment of asthma in adults and children.
The first published report of their beneficial use in chil-
dren appeared in 1973," and since then they have been
recommended for the management of persistent asth-
ma, particularly in the moderate and severe categories.

The clinical efficacy of ICS has been demonstrated in
mild, moderate and severe asthma in several studies.
ICS reduce symptoms and improve quality of life in chil-
dren who have asthma; they reduce airway inflamma-
tion and improve lung function and bronchial
hyperresponsiveness. The sale of ICS has increased
worldwide since the late 1980s and their use is widely
advocated in international asthma guidelines.

The increased use of ICS has been accompanied by
concerns regarding side-effects in children. These
relate particularly to growth, but there are also con-
cerns regarding possible effects on lung development
in young children.

Many issues surrounding the use of ICS in childhood
asthma remain contentious, and we shall attempt to
address some of them.

HOW EARLY SHOULD ICS BE INTRO-
DUCED?

A study done by Agertoft and Pedersen? suggested
that the improvement in lung function was significantly
greater in children who started budesonide treatment
early (within 2 years of onset of asthma) than in chil-
dren who did not start the treatment until a few years
after onset of asthma symptoms. This has been inter-
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preted to suggest that ICS should be introduced early
in the treatment of childhood asthma to prevent irre-
versible airway obstruction and loss of lung function.

The CAMP study® compared the use of budesonide to
nedocromil and placebo in 1 041 children aged 5 - 12
years who had mild to moderate asthma, and followed
them up for 4 - 6 years. Their primary outcome mea-
sure was the degree of change in the forced expiratory
volume in one second (FEV,) measured post bron-
chodilator. This has been used as a surrogate measure
for lung growth. There was no significant difference
between either of the treatment or placebo groups,
suggesting that airway remodelling was not an issue in
these children.

The Expert Panel Report* (EPR) of the National Asthma
Education and Prevention Program (NAEPP) Science
Base Committee recently published updated recom-
mendations on the guidelines for the diagnosis and
treatment of asthma. The panel stated that ICS are the
preferred treatment for initiating therapy in children of
all ages with persistent asthma. It is also their opinion
that long-term-control therapy (preferably with ICS)
should be strongly considered in infants and young chil-
dren who in the past year had had more than three
episodes of wheezing that lasted longer than 1 day and
affected sleep, particularly if they are considered at
high risk of developing persistent asthma.

The balance of opinion would appear to be that ICS
should be started in asthmatics who have persistent
symptoms, irrespective of their age, and the response
carefully assessed.

LOW VERSUS HIGH DOSE?

Two schools of thought exist regarding dose: ‘hit early,
hit hard" versus ‘start low and step up’. In the majority
of children and adolescents with asthma, satisfactory
control can be achieved with low doses of ICS. The
doses recommended in the South African guidelines®
are lower than those suggested by the Global Initiative
for Asthma (GINA)® and the British Thoracic Society.’”
The CAMP study® data suggest that 400 upg/day of
budesonide is effective in mild to moderate asthma.
Dose-response studies reveal that the dose-response
curve is relatively flat, with most benefit obtained at the
lowest ICS doses.® Once the daily dose of 400 pg/day
of budesonide equivalent is exceeded, the incidence of
side-effects rises steeply. The recommendation is
therefore to start at the appropriate dose for the sever-
ity of the asthma, and then step down once control is
achieved. Even low-dose ICS are efficacious in con-
trolling asthma in children.

HOW DOES ONE CHOOSE BETWEEN ICS?

Direct comparisons between the available ICS are very
difficult. The newer ICS have excellent first-pass
metabolism and therefore negligible absorption from
oral deposition of the drug. However, most of the
systemic effects of the ICS result from the fraction
deposited in and absorbed from the lung. Improved
drug delivery has resulted in potentially increased
systemic availability. Other factors that need to be con-
sidered are the physicochemical properties (such as
lipophilicity and receptor residency time) and different
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deposition characteristics from the inhaler and delivery
devices.

There are currently four ICS available in South Africa:
beclomethasone, budesonide, fluticasone and triamci-
nolone. They are available in a variety of formulations
and delivery devices. Selecting the most appropriate
ICS for the patient includes the availability of the prepa-
ration, patient preference, age of the patient, ease of
administration and cost. Patients in the public sector
are far more limited in terms of choice than those in the
private sector.

Fluticasone may be used at half the dose equivalent of
budesonide, as it is twice as potent. However, the
delivery device and the drug formulation should also be
taken into account in determining the dose of ICS.

HOW FREQUENTLY SHOULD THE ICS BE
ADMINISTERED?

The recommended dosing frequency is twice daily, but
budesonide, because of its reversible fatty acid conju-
gation, has been shown to be effective when used
once a day in mild asthma.®

IS THE DELIVERY SYSTEM IMPORTANT?

The dose of drug inhaled into the airways is influenced
by a number of factors, including inhaler design, for-
mulation of the drug, quality of the aerosol produced
from the inhaler, inhalation technique, and airway/lung
disease status. The delivery of ICS to the intra-thoracic
airways is improved from 10% with a pressurised
metered dose inhaler (pMDI) to 20% with a pMDI/spac-
er combination. Dry powder inhalers have varying effi-
cacy. Budesonide via Turbuhaler was found to be as
effective as twice the dose given via a pMDI with
Nebuhaler in asthmatic children™ and this must be
taken into account when deciding on the ICS dose.
The fine-particle ICS delivered by the hydrofluoroalkane
pMDIs improve delivery of the drug to the small air-
ways and may increase the amount of drug available for
absorption. Fig. 1 illustrates where ICS are deposited
and transported.
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GUT: from
absorption lungs (A)
Active drug from
the gut (B) SYSTEMIC
CIRCULATION
Inactivation in Y
the liver:
“first pass SYSTEMIC
metabolism” CONCENTRATION = A + B
* Adapted from DB Allen. Safety of Inhaled Corticosteroids in Children.
Pediatr Pulmonol 2002; 33: 208-220.

Fig. 1. What happens to inhaled corticosteroids (ICS)

DO ICS INFLUENCE LONG-TERM OUT-
COME?

No study has ever established that ICS cure asthma.
Lung function reverts to pre-ICS values after they have
been stopped. As mentioned previously, some studies
suggest that earlier introduction of ICS may prevent
irreversible airway inflammation with remodelling. The
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problem is that there is no single short-term surrogate
marker for the best asthma outcome. However, lung
function in mid-adult life has been found to be normal if
asthma had been mild during childhood, even if no ICS
had been taken." The only adults who showed evi-
dence of airway obstruction were those who had had
moderately severe asthma in childhood.

HOW SAFE ARE ICS IN CHILDREN?

ICS may have local and systemic side-effects. The local
side-effects include peri-oral dermatitis, oral candidiasis,
hoarseness, dysphonia and coughing during inhalation.

Much more attention has been paid to systemic side-
effects. These include hypothalamic-pituitary-adrenal
(HPA) axis suppression, reduction in growth velocity,
effects on bone structure, mass and turnover, and
Cushing's syndrome. Marked individual variation in the
degree of adrenal suppression by ICS occurs. A recent
study in the UK identified 33 patients (28 children) who
developed acute adrenal crisis associated with |CS.™
Thirty-one (94%) of the cases were associated with flu-
ticasone, despite its being the least prescribed ICS. The
authors advise that a fluticasone dose of 400 ug/day in
children should not be exceeded unless the child is
being managed by a specialist in paediatric asthma.

A twofold increase in the prevalence of posterior sub-
capsular cataracts in patients on ICS has been report-
ed.” The degree of risk is related to both the current and
the cumulative lifetime dose of ICS. The CAMP study?®
reported the formation of a tiny cataract in one child, but
that child had received supplementary systemic
steroids for asthma exacerbations and poor control.

Many studies of growth in asthmatic children on ICS
have demonstrated some impairment in short-term
growth as measured by knemometry (lower leg
growth). In the CAMP study® the mean increase in
height of the budesonide group was 1.1 cm less than
the placebo group with a reduction in growth velocity
during the first year of the study. Estimation of final
adult height was comparable for all three treatment
groups. Agertoft and Pedersen™ analysed the growth
of the children in their study after a mean duration of
9.2 years and also found transient growth suppression
in the first year of the study, but this was not significant
after 2 years of treatment and the final adult height of
their subjects was 0.3 cm greater than expected.

The CAMP study® found no difference in bone density
or body growth and development in children on budes-
onide when compared with nedocromil or placebo.

CONCLUSION

ICS are highly effective in the control of persistent asth-
ma. Small doses of ICS pose no significant risk for sys-
temic side-effects, but the therapeutic to systemic
effect should be reassessed if they are used at higher
doses for prolonged periods. HPA axis suppression is
rare, but idiosyncratic responses may occur even at
conventional doses of ICS. Growth suppression is
detectable if ICS with poor first-pass inactivation are
used at doses exceeding 400 pg/day, but ICS alone
have no effect on final adult height and remain much
safer than oral steroids.

Strategies for the use of ICS in children include:

e Start at the appropriate age in children who have
persistent symptoms

e Start with an appropriate (rather than high) dose

e Step down to the lowest dose which controls the
symptoms once asthma control has been achieved

e Step down to a once-daily dose, preferably adminis-
tered in the morning
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e Choose an appropriate delivery system

e Utilise the most cost-effective therapy

e Limit steroid therapy for co-morbid conditions
e Monitor the growth of the children

e Utilise low-to-medium-dose ICS and supplement
with non-steroid controllers such as leukotriene
receptor antagonists, long acting [,-agonists, or
theophylline where appropriate.
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World Allergy Organization (WAO)
Congress - XVIII ICACI

Vancouver, Canada

7-12 September 2003

Sponsored by: The Canadian Society of
Allergy and Clinical Immunology and
American Academy of Allergy, Asthma &
Immunology (AAAAI) b Ty
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Co-sponsored by: American College of

Allergy, Asthma, & Immunology (ACAAI)

Contact: WAO Secretariat, 611 East Wells Street, Milwaukee,
WI 53202, USA. Tel +1-414-276-1791, Fax +1-414-276-3349,
E-mail: congress@worldallergy.org Web site: www.worldallergy.org
Join your colleagues from around the world for the World
Allergy Organization (WAO) Congress - XVIII ICACI, to learn
about the latest advances in allergy, asthma, and immunology.

The WAO Congress offers a unique opportunity to gain a global
perspective through scientific presentations offered by experts
from more than 80 different countries. More than 5 000 profes-
sional attendees are expected at this important global event.

Topics include asthma prevention, pollution and respiratory
allergy, immunodeficiency diseases, genetics of asthma and
allergic diseases, and pharmacological advances. Continuing
medical education (CME) credit will be offered for physicians
based on regional requirements. USA physicians will receive
credit through AAAAI.

Important dates to remember for the WAO Congress:

May 2003: Acceptance notification to abstract authors
Early registration deadline for reduced Congress registration
fees - May 31

June 2003: Pre-registration deadline - June 30

ProbDuUCT NEWS

Miele

With our Medicair Vacuum Cleaner, your
sheezing stops here!

Fighting allergies, really getting rid of allergens, like house
dust, pollen grains, dust mites and tobacco smoke, needs
a powerful suction that will lift those allergens off the
floors, carpets and even finer fabrics like mattress covers
and pillows. Miele's unique S 638 Medicair vacuum clean-
er utilises the HEPA filtration technology which has been
brought home to thousands of South African users since
its launch in 1996. It was the first to get to the endorse-
ment of ALLSA.

The HEPA filter, which stands for High Efficiency
Particulate Air filter, traps 99.99% of particles down to 0.3
of a micron (i.e. particles as small as dust-mite faeces and
tobacco smoke). Those microscopic particles can’t escape
from the vacuum'’s absolutely air-tight hose couplings and
motor compartment or its four-part component filtration
system. An important consideration when cleaning up the

living area is that exhaust
air is produced while one
is vacuuming. For com-
plete allergy control, you
need a high performance
model with a highly effi-
cient system. Otherwise
dust that is sucked into
the cleaner could be
expelled again through the
exhaust air to swirl around
the room and resettle.
With the Medicair vacuum
cleaner, the tiny particles
are picked up and held, ensuring that they never escape
into the exhaust system.

Miele's philosophy of ‘forever better’ coupled with our
continuance to strive for a safer clean environment,
ensures you can now successfully fight those stubborn
allergies, and be able to breathe fresh, clean air. Having
earned the accolade of being the world’s first HEPA certi-
fied vacuum cleaner, Miele takes care of all that.
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