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INTRODUCTION tions do not subsequently develop asthimihe defini-
. - tion of asthma has varied depending on the purposes for

The Third Pediatric Asthma Consensus Group met {1 it was being sought. P g purp
Sao0 Paulo, Brazil, fqr_ 2 days on Ma“.:h 20/21, 199.5' Epidemiologistgend to use the symptom of wheeze
There were 42 participants representing 23 countrigg, e s it is assumed that most such individuals have
from around the world. All were pediatricians with a,q1nma However, as has been demonstrated in a number
special interest in pulmonology or allergy and clinicgh¢ oshective cohort studies in infancy this is not nec-
immunology. The. primary aim set by th? part'.c'p"’.mtéssarily the castThe clinicianusually incorporates the
was to develop clinically sound and practical gu'del'neg‘resence of persistent cough and wheeze, particularly at

for the management of childhood asthma that could B¢yt and precipitated by standard triggers such as aller-
implemented in different health care systems with a re ens, exercise, or infection. Associations with allergic

sonable chance of achieving compliance. While researilygers (allergic rhinitis, atopic dermatitis, and food
and un_res_olved issues were discussed, it was _a\greed I%trgy) are usually also soughthe immunologistises

the guidelines should be based on best established prac-gyiactive evaluation of atopy, including skin prick
tice and expert opinion, backed up by recently publishggdsis “measurements of total serum IgE and allergen-
data, wherever possible. Concern was expressed by @llcific 1gE antibodies, eosinophil activation proteins
participants about the inappropriate extrapolation of 0Qy,cy 545 ECP, and a number of other markers that reflect
servations from adults with asthma to wheezing in younmunopathology. These include sIL-2R, SICAM, and

children, and also from older asthmatic children tp,:ve levels of IFNy and IL-4 released from stimu-
wheezing infants. This was particularly relevant to thg;;aq T lymphocytes.

discussions on definition and pharmacotherapy. Overlap among asthma, other diseases causing airway
inflammation, and atopic disorders, as well as technical
DEFINITION difficulties and cost, preclude the clinical use of the latter

tests at presenf.he physiologistiefines asthma in rela-

Whether or not a precise definition of childhoodion to airflow limitation (induced or spontaneous),
asthma can be developed depends on the reason why iiffich is reversible either spontaneously or with treat-
being sought. Despite improved understanding of the p@ent3 The pathologistefines it in terms of inflamma-
thology, physiology, immunology, clinical factors, andion and cellular infiltrates of mast cells, T lymphocytes,
genetics of asthma in childhood, we still do not know thgnd eosinophils. Indeed, the latter cellular infiltration has
basic mechanisms underlying the development of the died to a pathological description of asthma as “eosino-
ease. We have no information about immunopathology philic bronchitis.”
the airways in infancy. Furthermore, many infants and
toddlers who wheeze with upper respiratory tract infe¢alue of a Definition

While defining asthma is an interesting intellectual

o exercise, its only value for the practicing physician is to
Abbreviations give a prognosis and to select and predict response to
CFC Chlorofluoro carbon therapy. In infancy, it has to be admitted that we have
ECP Eosinophil cationic protein only limited information about underlying pathophysiol-
EIA Exercise-induced asthma N, e
EPX Eosinophil protein X (previously known as ogy. Thus, the Qeflnltlon must remain: Recurrent wheez-

eosinophil-derived neurotoxin) ing and/or persistent coughing in a setting where asthma
FEV, Forced expiratory volume in 1 s is likely and other rarer conditions have been exclutled.
FEFs 7500 ~ Forced expiratory flow betweeen 25 and 75% of \With increasing age, particularly beyond 3 years, the
vital capacity diagnosis of asthma becomes progressively more defini-
GER Gastroesophageal reflux . B
IFN-y Interferon-gamma tive and beyond 6 years of age, the NHERIefinition
IgE Immunoglobulin E can be accepted. This incorporates the concept of asthma
IL-4 Interleukin-4 as primarily a disease of airway inflammation in which
IPRAF International Pediatric Respiratory and Allergy eosinoph”s and mast cells are prominenL producing re-
Forum _ current episodes of cough and wheeze, often associated
MDI Metered dose inhaler L . .
NSAID Non-steroidal anti-inflammatory drug W|th_ mcre'ased pr(_)nc_hlal hyperresponsiveness and re-
NHLBI National Heart, Lung, and Blood Institute versible airflow limitation.
PEF Peak expiratory flow
sIL-2R Soluble interleukin-2 receptor PREDICTION OF OUTCOME
SICAM-1 Soluble intercellular adhesion molecule-1 The sensitivity and specificity of any measurements to
T lymphocytes Thymus-dependent lymphocytes . . .
WHO World Health Organization predlc_t outcome in the infant wheezer have yet to be
established. A host of cohort studi€s'! have deter-
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mined that many infant wheezers will not continue tband, there is evidence of unjustified overprescription of
have asthma in later childhood and adolescence. The ppotent high-dose anti-inflammatory prophylaxis for in-
portion of wheezing infants who do not have continuinfrequent, episodic asthn#@ This suggests that the prob-
problems has been quoted as anything between 45 demh for persisting high morbidity in childhood asthma
85% depending on the size and type of cohort and thests firmly with the physician.

length of follow-up. Elevated serum IgE levels and posi- Previously published guidelines have set unrealistic
tive skin prick tests, particularly to house dust mite imims in relation to supposed cure of asthma or prevention
infancy 1213 predict persistent wheezing in childhoodof irreversible airway obstruction. There have also been
but the only predictor of severe disease is pre-existimgappropriate extrapolations of treatment practices from
eczema and a first-degree relative with atopic asthradult thoracic physicians, as well as an overemphasis on
and/or eczema. Studies are currently in progress to &% use of peak flow meters, which can give spurious
tablish the value of markers of allergic inflammation innformation and often interfere with compliance. It is

blood, urine, and bronchoalveolar lavage!” difficult enough to educate a child in the use of inhalation
devices without confusing the issue by demanding regu-

CONTINUING MORBIDITY AND MORTALITY IN lar peak flow measurements in mild asthma. Further-

CHILDHOOD ASTHMA more, guidelines will only be used if information on how

Deaths from asthma in childhood are r&#e?°Below they can be implemented within different health-care
the age of 4 they have fallen progressively over the lasgstems is also givett.
20 yearg! and in children between 5 and 15 years old, It is important to emphasize that there is no cure for
they have been static. Against the background of an iasthma currently. There is scant evidence that an irre-
crease in the prevalence of dised3¢his suggests that versible component to airflow limitation occurs in asth-
the risk of dying from asthma in childhood has dematics with episodic rather than persistent disease. The
creased. use of inhaled corticosteroids in a range of severities of
Notwithstanding the evidence of avoidable deathdisease in childhood has not made any difference to lung
from asthma in adults, it is estimated that in childhoofiinction measured in adult lif€f In a 28-year long lon-
so-called preventable deaths occur rather less frequergiyudinal follow-up of childhood asthma, subjects with
when expressed as a percentage of the total. Many ocmild disease who had not taken inhaled steroids did not
either totally unexpectedly in individuals who have nashow any evidence of deficits in lung function in adult-
had a prior diagnosis of asthma or who have had relaeod®° Thus the goals of treatment should be to achieve
tively mild disease by all reasonable assessm&htsmaximum improvement in life style and lung function
Some occur in poor compliers and those with psychosaith minimal side effects of treatment. For the over-
cial problems, and relatively few are predictabte®ltis whelming majority, it should be possible to normalize
possible that adult asthma deaths are a consequencéfefstyle and optimize growth and development. How-
poor long-term management in childhood. The burdenéser, for some this will not be possible. These children
on the family physician and pediatrician to identify thenay still have symptoms and may require continuous or
child who is at risk of progressively more severe disease least frequent intermittent dosing with short-aciig
that might result in an adult death, and to intervene atagonists to deal with symptoms on exertion and during
stage when it might be possible to alter the evolution aftercurrent viral infectiors!
events. It is likely that delayed diagnosis and undertreat-
ment of severe disease in childhood leads to progré8MS OF MANAGEMENT
sively inc.reasing airflow Iimita‘;ion and in_creases the risk The aims of management should be to:
of death in adulthoo&2° Sustained impairment of func- _ _ ,
tion may be associated with psychological problemg; @chieve rapid resolution of acute symptoms; .
scepticism about the value of therapy, and delay in treat- €mploy environmental control where indicated by his-
ment during severe attacks. tory and allergy test results; . _
The paradox in relation to increasing morbidity is tha- US€ Prophylactic drugs when morbidity of asthma is
it is related to two mutually exclusive factors: morbidity  Sufficient to justify their use, taking into account their
due to the disease and that due to the prescribed treatPotential side effects; _
ment. While at least 50% of children receiving prescrigt: OPtimize quality of life with no sleep disturbance and
tions for antiasthma drugs have at least one prescriptionPrévent exercise-induced asthma;
for an inhaled corticosteroid, in the United Kingdom only- uSe delivery devices that are appropriate to the drug
15% have sufficiently regular repeat prescriptions so that @nd the patient's age.
they might have the opportunity to take it frequentlCritical to this is the proper assessment of severity, which
enough to act as a true prophylactic therdpyhis sug- should separate those signs and symptoms relating to
gests that 85% have inadequate prophylaxis. On the otharg-term morbidity and those relating to acute episodes.



4 Warner and Naspitz

CLINICAL PATTERNS deterioration and may benefit from peak flow monitor-

it \ . :
Long-term morbidity dictates a division of asthma intd19->> The development of a simple and inexpensive

three groups: infrequent episodic, frequent episodic, aRtfthod of rlrflleasu:jmg FEE 7508t hlom(_e could p_rov||d(|e a
persistent asthm more specific and sensitive evaluation, particularly in

Infrequent episodic asthmeonstitutes up to 75% of patients who have primarily small airway obstructfgn.

the childhood asthmatic population and is associatedEmphas's,ShOUId be plgced on.car.eful clinical assess-

with episodes occurring less than once every 4—6 weelent by asking key questions, which include the follow-

minor wheezing after heavy exertion, no interval symp™9-

toms, and normal lung function between episodes. Prb- sleep disturbance requirirgragonist therapy, morn-

phylactic therapy is usually not required for such pa- ing cough and chest tightness requiring treatment;

tients. 2. breakthrough cough and wheezing with viral infec-
Frequent episodic asthn@nstitutes about 20% of the  tion;

asthma population and is associated with somewhat m&ethe number of acute episodes;

frequent attacks and wheeze on moderate exercise, but.isvhether short-acting-agonists are used regularly or

prevented by predosing withga-agonist. Symptoms oc-  intermittently; how frequently the inhalers are re-

cur less frequently than once a week, and there is normalnewed.

or near normal lung function between episodes. Prophy-was felt that such assessments should occur at least
lactic treatment is usually necessary. . _twice a year in association with a consultation and the use
Persistent asthmaffects roughly 5% of children with of spirometry. If FEV, and flow-volume loops are nor-
asthma and is associated with frequent acute episodgg), with 3,-agonist requirement being less than 3 doses
wheezing with minor exertion, and interval symptomg eek and no sleep disturbance or limitation of exercise

requiring B,-agonist drugs more than 3 times a weejp|erance, then no indication to use peak flow monitoring
because of either night wakening or chest tightness in tggjsts.

morning. There is nearly always evidence of airflow
limitation between episodes. Prophylactic treatment Bronchial Hyperresponsiveness

mandatory. While bronchial hyperresponsiveness is commonly

found in asthma and is increasingly abnormal in severe
M_ON'TOR'NG diseasé? there is a considerable overlap in results
Airways among asthmatics of differing severity and nonasthmat-

Airway narrowing is the basic physiological abnorics who have other respiratory problef$dt was felt that
mality in asthma; it is caused by inflammation and i measurement of the provocation dose or concentra-
associated with bronchial hyperresponsiveﬁ@? [t tion of histamine or metacholine to produce a 20%
has been suggested that the incidence of airway narrdg#ange in lung function was of little or no value in the
ing in chronic asthma may be much higher than indicatélifgnosis of disease because of low specificity. Exercise
by symptoms or intermittent lung function measuremeng§allenge responses while inhaling dry air are, however,
and that daily or twice daily monitoring of peak flows ignore specific and are useful in detecting exercise-
necessary to evaluate severity of disease and responsé@@giced bronchospasm and to diagnose asthma in chil-
therapy. Studies in childréhsuggest that the assessmeritren who present with persistent cough alone. There are
of morning peak flow as a percent of the highest valudaims that challenge with indirect agonists might be
recorded is a useful and clinically relevant monitor gihore specific for asthma, but these are not widely used at
asthma severit§* However, the Consensus Group wagresent?®
concerned about the indiscriminate prescription of peak _ .
flow meters in the 75% of childnood asthmatics witMarkers of Airway Inflammation
infrequent episodic problems. Such patients derive noBronchoscopy and bronchoalveolar lavage are now
benefit from daily peak flow monitoring® Indeed, there being performed in infants and young children for clini-
are situations in which spurious results are obtaineckl purposes. Where the opportunity arises to obtain la-
leading to inappropriate increases in therapy on omage in a wheezing infant, the specimens should also be
hand, or dishonest recording of spurious high values subaliquotted for use in research. This might in time
children who actually have more severe disease. Luegtablish whether airway inflammation is truly a feature
function measurements, however, are essential in moaf- all infant wheezeré® However, bronchoscopy and
toring recovery from an acute asthmatic episode and lnonchoalveolar lavage are not part of routine clinical
guiding optimal management of those with more sevepeactice and should only be used when there is a need to
disease. Some older children with frequent symptonegclude other causes for wheezing, such as tracheo- or
who are not well controlled can have poor perception dronchomalacia, etc. Sputum induction with hypertonic
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saline can be used to examine lower airway secretions fmthmab? At least 75-90% of childhood asthmatics be-
inflammatory cells and their product$ put this method yond 4-5 years of age have evidence of allergy in both
is generally only practical in older children. affluent and developing countries. Atopy is a clear risk
It is now possible to measure circulating levels of edactor>® both for the persistence of bronchial hyperre-
sinophil activation proteins. Currently the only marketedponsiveness and symptoms of astt¥ha@he presence
assay is for ECP. The rigorous sampling requirementsf, atopic eczema predicts more severe dis€aszoss-
with separation of serum between 1dak h after sam- sectional and longitudinal studies have provided evi-
pling, renders the test difficult in routine clinical practicedence for a quantitative relationship between allergen
Furthermore, it is not yet established whether measuexposure and sensitizatiddHigher exposure is also as-
ments will contribute to monitoring. There are conflictsociated with an increase in asthma symptoms in chil-
ing results from studies of the clinical value of ECRIren®® although this relationship is less clear in adults.
monitoring in childhood asthnt&:43 It was felt that if a
ur_ine measurement, such as EPX, becgrr_\e ava”abl%iltergen Avoidance
might provide a more robust and useful clinical measure-
ment, but differentiating atopy associated with asthmaTrials now indicate that allergen avoidance using a
from hay fever or atopic dermatitis may still be a probrange of strategies may result in a reduction in allergen

lem 1516 exposure with consequent reductions in bronchial hyper-
responsiveness, asthma symptoms, and requirement for
Monitoring of Side Effects antiasthma medicatior®$.Acaricides and allergen dena-

durants reduce allergen levels, but their clinical efficacy
in reducing asthma symptoms is still uncertain and infe-

is particularly critical in asthmatic children taking high/i°r 0 that of barrier bed covefS.Freezing and exposure

doses of inhaled or oral corticosteroid. Account must K& Sunlight can also kill miteS? It was appreciated that
taken of steroids administered by other routes such @4Tent strategies for house dust mite avoidance have not
intranasally or applied to the skin. In such circumstancd€en fully evaluated, particularly in relation to cost-

there may be a need to consider the effect on the hyﬂge_nefit ratios by comparison with other therapeutic in-

thalamic-pituitary adrenal axis by measurement of 24jcﬁrvention§5.9 Nevertheless, it was felt that recommenda-

urinary cortisot® and to monitor the long-term effects orfions for environmental avoidance should be made for

bone densitys47 If moderate- or high-dose theophylline€Ve"y wheezing child, whatever their age. Total removal
is employed, serum level monitoring is imperatite. from environmental tobacco smoke exposure is an essen-

tial recommendatiofi®-21t was also felt appropriate to
Other Modalities suggest that families should not have pets, particularly

. , . cats and dog® Improved ventilation, barrier systems for
Quality of life assessment has now been applied [qqing, and dehumidification were considered to be rea-

asthma in childhood®~>!There was some hope that SUCR,naple recommendations in children with established
assessments might be incorporated into protocols, gl se mite sensitivit§* This requires an evaluation by a
though more studies are required. It was also agreed tBﬂS/sician experienced in the diagnosis of allergy, in as-

compliance monitoring was important. Indeed, it is prolsggsment of environmental exposure, and in environmen-
ably more important to monitor and improve compliancg,| ontrol

than to monitor peak flow.
Thus, monitoring of infrequent episodic asthma re- . _
quires a careful clinical history and examination wit-oncomitant Allergies

targeted questions and spirometry once or twice a yeary; \yas also emphasized that many asthmatic children
For more frequent episodic asthma, short periods of pegkye allergic rhinitis, and treatment of the rhinitis could
flow monitoring in addition to interval spirometry will pove peneficial effects on asthifaChildren with al-
guide therapy, although it is rarely necessary to use pggkyy have a higher incidence of sinusitis, which may in
flow monitoring continuously once disease is controlleg,, trigger asthma. A diagnosis of sinusitis is strongly

In children with more severe disease, particularly whefygqciated with a diagnosis of asthma and concomitant
there is evidence of reduced perception of airflow limizjiergic rhinitisse Children with allergic rhinitis, sinus-

tation, peak flow monitoring becomes essential, althougﬂig, and asthma improved their symptoms and concomi-

this position is not based on any scientific evidefe. (ant bronchial hyperresponsiveness with appropriate
clinical therapy for the upper respiratory tract dise®se.

ALLERGY In patients with acute allergy to foods, associated

There is now overwhelming evidence that allergy is asthma is an important risk factor for fatal and near fatal

very important prerequisite for the development dadnaphylaxis. Such patients must not only be advised to

It is important to emphasize the need to monit
growth by accurate anthropometry in all childr&nlhis
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avoid the offending foods, but also to carry appropria@voidance at both of these times is import&hparticu-
inhaled and injectable adrenaline (epinephrfife). larly for families with pre-existing atopy. Postnatally,
reduction of exposure to major allergens by breast-
feeding with maternal avoidance of common dietary al-
Immunotherapy lergens (cow’s milk/eggs/peanuts), avoiding pet owner-
ship, and reducing house dust mite exposure as much as

Immunotherapy as a modality of treatment for asthma . . .
. racticable are reasonable recommendations. However, it
was discussed. The European Academy of Allergolo

o . . as accepted that in many settings such recommenda-
and Clinical Immunology recommendation that it shoul : . .
lons would be impossible to follow and therefore inap-
rarely be used under 5 years of age was enddise

Furthermore, there is limited indication for its use ir?rg%rel:aitsestjoescz‘gegaeﬁt.intervention with pharmacothera
older children’® It is most effective when employing . y P Py

. ; . is currently based on the premise that delayed introduc-
high-dose single-allergen therapy, and it should only be : : . :
L . e 1on of effective asthma prophylaxis results in an irre-

administered when an allergen can be identified to be of . . RO .
rsible component of airflow limitatiof Current evi-

significant relevance to the child’s asthma. It should nééte

be administered when asthma is poorly controlled as ichee particularly from the longest longitudinal study

" . . -ever conducted (in asthmatic children from Melbourne)
may aggravate the condition. Its most likely role is in

| - L . . that the risk of irreversibility in episodic asthma is very
seasonal rhinoconjunctivitis, with or without asthma. 11.30 : :
7 . . small**39Furthermore, there is no evidence that the use
seems to be more effective in children than in adfits,

and meta-analvsi ) ) - oi inhaled corticosteroids in any of the groups of asth-
ysis has shown that it may provide clinica tics based on severity h nv effect on lung function
benefits in asthm& but more studies are required tgnacs base _o7se erity has any €ltect on fung functio
o . . . in mid-adult life/ Under such circumstances, there can
define its role in the therapeutic algorithm. Immunob t for the earlv use of inhaled corticosteroids
therapy is not a substitute for appropriate environmentar, o SuPport for th y use ot : :
controf3 or pharmacotherapy. in |r_1frequent episodic asthma in the preschool age group.
While there are concerns that side effects could outweigh
benefits, there is one study showing that 6 months’ treat-
THERAPEUTIC STRATEGIES FOR EARLY ment with beclomethasone 6@@ a day is safé! Thus,
INTERVENTION AND PREVENTION in more persistent disease, there should be no hesitation
to use inhaled steroids irrespective of age because the
Prevention and early intervention should be a primansk of complications is minim&i?
aim for all pediatricians treating asthma. However, this The use of antihistamines such as ketotifen has been
should be based on established evidence of efficacy amjestigated in children with atopic dermatitis as a strat-
indeed, can only be economically viable if it is directeégy to prevent the subsequent development of asfiima.
at the high-risk population. At present, inadequate dafd present, no data imply that antihistamines should be
are available to predict which infants and young childreecommended routinely, but the outcomes of further
will develop frequent episodic or persistent asthma. Fuelinical trials are awaited with interest. There may, how-
thermore, there are still no adequate long-term randomewer, be an indication to use antihistamines as part of the
ized controlled trials of early intervention showing thamanagement of atopic dermatitis and allergic rhinitis.
the disease can be truly prevented or that early intervéDnce an infant with atopic dermatitis has had repeated
tion can modify the natural history of the dise&Se. (more than two or three) significant wheezing illnesses,
Interesting data are accumulating on the associatititere is reasonable justification for the early introduction
between neonatal peripheral blood mononuclear cell @ conventional asthma prophylaxis.
sponses to allergen and the subsequent development of
allergic disease; these data suggest that prediction will
possible in the futuré® 7S Currently, environmental ma- EBUCATION
nipulation, including breast-feeding and avoidance of Inadequate knowledge about asthma and its treatment
major food allergens with or without reduction of housamong physiciart$ and patients is associated with in-
dust mite and animal dander exposure, have producgéased morbidity and mortality from the dise&tud-
reductions in the prevalence of food allergy, and particies have shown that specialist in-patient management of
larly atopic eczema in infanc{ However, there is con- asthma achieves better results than nonspecialisteare.
flicting evidence that avoidance strategies have a lontost physicians do not have an adequate understanding
term effect on the prevalence of asthma or, indeed, evefithe changing concepts of asthma and its management.
on the prevalence of food allergy beyond the age of Rurthermore, they do not have the practical skills in the
years’”-’8 There is evidence that exposure to enviroruse of aerosols and inhaler devices. In many parts of the
mental tobacco smoke, both ante- and postnatally, resuitsrid, asthma is still underdiagnosed and undertre&ted.
in increased symptoms and abnormal lung function, $towever, conversely, in some areas overtreatment of
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mild and sometimes nonexistent disease is becomifbe green medicines are to keep everything running
manifestt® smoothly (prevention) and, of course, include the pro-
There are, therefore, two essential strategies: phylactic drugs for reducing inflammation; yellow medi-

. cations are for mild increases in sympto onists),
1. educate the profession; ymptorisag )

) . . . and red medications are for severe exacerbations (nebu-
2. educational programs for patients, their families, ag

. h ) . ed B-agonists and oral steroids). However, in many
others involved in the care of the asthmatic child suc untries, these systems have become useless because of
as school personnél.

the vast number of generic and differently colored drugs
appearing on the market. Manufacturers should be aware
Education of Professionals that the benefits of color coding could have considerable
influence on prescribing practices.
Publication of consensus guidelines is but the first step action plansshould be evolved to include instructions
in providing educational material for professionals. Theyn signs that indicate worsening of asthma and what
must be disseminated by publishing them in major aghanges in treatment should be initiated at such times.

cessible journals in many different languages. Furtherhys, there are four elements to the co-management
more, the document should be readable and simple dgckage:

follow. Complex therapeutic guidelines are unlikely to be

followed. It is to be hoped that major national and intert. understanding the condition;

national medical organizations (particularly WHO) will2. monitoring symptoms, drug usage, and, if necessary,

support the initiative and help in its dissemination. How- peak flow;

ever, regional educational and training programs for pr@- a prearranged action plan;

fessionals will need to be developed by local specialists written guidelines.

together with their generalist colleagues. The training

must include nurses, physiotherapists, pharmacists, aHtese guidelines should follow the principle of the three

other ancillary medical staff; medical students and junid®s: what is (w)ritten, reviewed, and revised.

doctors (residents) require particular attenfion. Written materials produced by various professional

and lay organizations, computer programs, videos, spe-

) - cial holidays, organized sports activities, and group train-

Patients, Families, and School Personnel ing programs may be of value. Further work is required

It should be appreciated that day-to-day manageméﬂt_evaluate many of the educational materials currently
of asthma falls on the patient, the family, and the schoBfINg produced, although some programs have been
personnel rather than the physician. We therefore need¢gnd to be effective in well-conducted studisUlti-
tailor educational packages and co-management pFBately, nothing can replace the interaction among the
grams to the individual patient and the family. The inPatient, family, physician, and other health professionals,
volvement of appropriately trained nurses in schools aR@ticularly in addressing those psychosocial issues that
physician practices, as well as physiotherapists, is p&@n adversely effect disease control.
ticularly worthwhile. The objectives are to help the pa-

tients and parents as far as possible to develop undﬁr_iE MEDIA AND HEALTH SERVICES
standing of the condition, its treatment, and the way to

respond to any changes in clinical state. School stafflt is important to recognize that the media can play a

require training in the management of asthma. They m?nstructive educational role in spreading sensible infor-
be empowered and supported in the administration fation about asthma. All too frequently, the media pro-

asthma therapy. Children should be allowed to carry thgjjje confusing and contradictory images of the relative

own short-acting,-agonist inhalers in school, and préyenefits and side effects of various approaches. Opinion
treatment before athletic and other exertional activities

should be encouragéd”’ _ N _
It is of special importance to ensure that inhaled dru §_E|3'-r']5 1—Regu'reme“t3 of Clinical Services for

are taken appropriately. It is also necessary to drawCg!dnood Astima

distinction between those medications that produdéining of pediatricians and paramedical personnel

symptom relief and those that are used regularly for pl,?nowledge of disease mechanisms, signs, symptoms, and treatment
. raining and experience in evaluation of:

phylaxis. In Europe, the use of a color code system ONS i ometry

inhalers has been helpful: brown inhalers for preventionagopy

and blue ones for relief. In the UCLA ACT program for Environment

children®® the red/yellow/green concept was used nkilled in in-patient education and special training in use of

only for peak flow monitoring but also for medicinesinhalers and early recognition and treatment of acute episodes
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LONG TERM TREATMENT

Inhaled 2-adrenergic
agonists intermittently

INFREQUENT EPISODIC SYMPTOMS

> 3 doses per week

v

Add sodium cromoglycate

FREQUENT EPISODIC SYMPTOMS Insufficient response in 6 weeks

Replace with low dose inhaled steroids
Continue intermittent inhaled 2-agonists

Insufficient response

PERSISTENT SYMPTOMS Consider long Consider slow
acting 2-agonists release theophyllines

Poor response

\4
Increase dose of inhaled steroids

A 4
Add oral
steroids

Fig. 1. This algorithm is the gold standard for regions where there are no financial constraints. There are alternative strategies
such as the use of theophylline as primary prophylaxis (see text).

leaders must make themselves available to the mediamoorities, who often suffer greater morbidity and mor-
get the appropriate message across to the communitytality from the disease than more affluent social grotfps.
Asthma is the major cause of morbidity due to chronic It was concluded by the Consensus Group that there
disease in childhootf, and it is important that govern- were two prioritiesOnewas to ensure that any physician
ments should be aware of its importance. Greater reeating childhood asthma has all the skills to pass on
sources are required to introduce effective asthma conteglpropriate knowledge to patients, families, and others
programs. Particular attention should be paid to ethnimvolved with the child’s care (Table 1pecondeduca-
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tional programs should be evolved to teach inhalatianhaled steroids as first-line therapy supplemented by a
techniques and to focus on early recognition and treahort 3-5 day course of oral corticosteroids to achieve
ment of acute attacks. maximum lung function. Gradual reduction in inhaled
corticosteroid treatment should follow. However, in most
cases, this approach will not be necessary. The goal must
be the lowest possible dose of inhaled corticosteroid that

It was agreed that there was little indication for changs compatible with good disease control. In general, it is
ing the therapeutic algorithms dramaticallgFig. 1). preferable to use only one prophylactic compound to
While there are some exciting prospects for new drugsave a reasonable chance of achieving good therapeutic
none have yet been proved to have a major role in takempliance. There are few occasions when the use of
management of asthma. Thus, infrequent episodioth sodium cromoglycate and inhaled corticosteroid
asthma may be treated with intermittent short-acfigg would produce benefits that outweigh the expense and
agonist inhalations alone. There is very little support faompliance problem%
the use of oral3-agonists, but it was appreciated that Inhaled corticosteroids are usually effective in rela-
there might be special circumstances when they may tieely low doses. At 20Qug a day of beclomethasone or
indicated. However, the benefit/side effect profile favorisudesonide, there have never been any reports of long-
inhaled treatment by a wide mardif. term side effect8® While posterior subcapsular cataracts

Once B-agonists are used consistently more than &e a well-known complication of oral corticosteroid
times a week, except for predosing before exercise, thierapy, they do not occur in children with moderate
when exacerbations occur more frequently than once @loses of inhaled beclomethasone or budesonide (mean
ery 4-6 weeks, there is an indication for prophylaxislaily dose 75Qu.g).°¢ From 400ug a day and upward, it
Most of the Consensus participants agreed that the firstpossible to demonstrate a very small systemic ef-
prophylactic compound to be used should be sodium cifect,*>-°7-1%%put only above 80Qug a day is there likely
moglycate. The minimum dose would be 10 mg 3-b be any significant impact on growth, hypothalamic-pi-
times daily. It was noted that in some countries, the ontyitary-adrenal axis function, or bone density?® Sys-
MDI available delivered 1 mg/puff. Under such circumtemic effects can be reduced by using a spacer device,
stances, this treatment is unlikely to be effecfi¥&hus, which enhances lung deposition while lessening oropha-
only the nebulizer dose (20 mg/vial) for younger childreryngeal deposition and systemic absorptt8h.Once
or powder inhaler (20 mg/capsule) for older childrethere is evidence that control of asthma is not possible
should be used, but if neither is available, low-dose invithout potential side effects because of the dose em-
haled corticosteroids are recommended. Sodium cronpleyed, then referral to a specialist is considered essen-
glycate should be given a therapeutic trial for 6—8 weelkisl. Strategies to keep the dose of inhaled corticosteroid
before considering alternative therapies. Once contmlanagable include the use of long-acting inhajed
has been achieved, it is sometimes possible to reduce dgenists such as salmeterol and formoté?8t or
dosing frequency to 2—3 times dafiylt is to be empha- slow-release theophyllinés. However, the commonest
sized that sodium cromoglycate remains the safest cooause of apparent inhaled corticosteroid resistance is lack
pound developed for the management of asthma, amdcompliance with inhalations.
there has never been any concern about side effects, exfo achieve adequate control high doses of inhaled cor-
cept occasional cough. This, and its efficacy, dictate iticosteroids are required in some circumstarfeSuch
preference as the first-choice prophylactic compotind patients should be attending a specialist clinic; additional
except for children younger than 1 year of age, in whostrategies that might then be employed include the use of
a prophylactic effect has not been observed. Some palternate-day oral corticosteroids, methotrexate, cyclo-
ticipants suggested that low-dose inhaled steroids shosfabrin, troleandomycin, continuous subcutaneous terbu-
be the first prophylactic drug to be used, particularly italine infusions, or intravenous immunoglobulin infu-
noncompliant families and those with more severe disions® However, none have been submitted to large con-
ease. trolled clinical trials in childhood asthma. As this

If sodium cromoglycate fails to control symptoms andituation arises in only a small minority of patients, it
B-agonists continue to be required more than 3 timesdaes not impact on the main therapeutic recommenda-
week, inhaled corticosteroids should be substitutetions by the Consensus Group.
Whether they should be employed initially in a high dose
with titration downward while maintaining control or in
a low dose with a gradual increase to achieve the sa@&HER DRUGS
result can only be judged in individual cases. It was felt
that in some circumstances, particularly in children with No current data justify the addition of any other drugs
severe disease, it would be appropriate to use high-dase¢he basic algorithm. However, a number of second-line

THERAPEUTIC ALGORITHMS
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and new drugs may be considered in special circurodussed these developments 3 years ago, but as yet they
stances. are not therapeutic options. The same can be said of
Ketotifen has been shown in some controlled clinicgdotassium channel activators, which are potent broncho-
trials to produce symptom control in infrequent episodidilators. However, leukotriene antagonists are already
asthma, mainly in infanci§?® As it is orally active, it at being used in clinical practice® Studies in children will
least has the benefit of being easily administered. Holwe awaited with interest as these compounds have anti-
ever, its clinical effect is small in established asthma, araflammatory properties.
ketotifen has no greater steroid-sparing effect than pla-
qebo.1°7 Cetlrlzme_has properties that may make it PS5 bTIMAL USE OF INHALATION DEVICES
ticularly useful in infancy:%®
Nedocromil sodium has been recommended for mild Most important in the delivery of effective therapy to
to moderate asthma in adults. A number of trials in childissthmatic children is the optimal use of appropriate in-
hood asthma have demonstrated it to be superior to plelation devices. Until recently, oral drugs were used
cebol:110However, no trials have established whethdrequently in asthma. With the advent of modern inhala-
it has any benefits exceeding those of sodium cromoglyen devices, most children with asthma can be treated
cate in children, although there are some comparisonsand maintained entirely on inhaled therapy. It was ap-
adults!*? or whether it has a place in the algorithm bepreciated that in some countries, nonavailability of suit-
tween sodium cromoglycate and inhaled corticosteroidble inhalation systems necessitated the continued use of
Some trials have investigated its use given twice daibyral therapy. However, particularly foB,-sympatho-
and others 3-4 times daily. This drug could have animetic drugs, the rapidity of action and reduction of
advantage if it could be demonstrated to have equivaleitle effects dictate that inhaled therapy should always be
efficacy taken twice daily, compared with 4 times a dagreferrec? In some countries nebulized ipratropium bro-
for sodium cromoglycate. Such trials are now in prognide is routinely co-administered witB-agonists to
ress, and results are awaited. children in acute asthma episodé8.*2*Sodium cromo-
Currently, the long-actin@,-agonists salmeterol andglycate and nedocromil sodium can only be administered
formoterol are available in some countries, but the lowér inhaled form to be effective, and inhaled steroids are
age limit at which they are sanctioned for use varies. Fufinitely preferable to oral formulations because of the
the present, it was felt that they should only be used wheslative lack of side effects.
patients are on moderate doses of inhaled steroids and are
still not effectively controlled®2:193 Concerns remain SPACERS
that continuous use of the long-actifgagonist may be
associated with effects similar to those that have beenThere is now considerable information on optimal use
observed with frequent dosing of the short-actigg of spacer inhalation devicéd??3Whenever possible,
agonists, namely, an increase in severity of disease adldren should be encouraged to inhale an aerosol via a
bronchial hyperresponsiveness, which has been demspacer through the mouth, which results in a larger pro-
strated chiefly in adult$? However, recent work doesportion of the medication being deposited in the lungs,
not show either deleterious or beneficial effect with thevhile less impacts on the oropharyf. Spacers are
use of regularly schedulegl-agonists in asthm¥.3One cheap and easy to use; they overcome problems of poor
recent study in adolescents showed a reduction in ttezhnique and coordination with actuation and inspira-
prolonged bronchoprotective effect of salmeterol after 2Bn, which occurs using MDIs alone. However, the pro-
days of treatment, despite concomitant inhaled stpertion of drug that reaches the airways varies consider-
roidsi4 ably among spacer devicg® Attaching a face mask to
Theophyllines have had a renaissance in the last ye¢lae spacers facilitates their use in very young infants,
or two because of some observed anti-inflammatory eflthough this decreases the dose of drug reaching the
fects in low dosed!>116Theophylline may be regardedairways?2®
as an immunomodulator as well as a bronchodilator. This
effect is exerted at plasma concentrations that are
associated with undesirable side effeétsIndeed, in WéBULIZERS
nonaffluent populations with limited access to inhaled Nebulizers with air compressors are bulky and ineffi-
drugs, the early introduction of oral theophylline in theient aerosol delivery systems. With the advent of more
therapeutic algorithm could be beneficial to many astlefficient spacer systems, the need for nebulizers has
matic patients, primarily as prophylactic theréidyhere greatly diminished. While there is a place for the use of
are, however, new developments in specific inhibitors afnebulized3-agonist in acute attacks because this allows
those phosphodiesterases that may lessen bronchodbe-delivery of a large dose, administering the equivalent
striction and inflammatioA!® The Consensus Group dis-dose through a valved spacer is at least as good and
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probably delivers twice as high a dose to the airwg/s. cumbersome. It has recently been demonstrated that
It has also been clearly shown that when a face masksigtic charge in the spacers can have a considerable effect
employed, it should be tightly applied around the moutbn aerosol delivery, and this is somewhat unpredict-
and nose. If the mask is 1 cm from the face the druaplel?2134
delivery is reduced by 50%, and when it is 2 cm from the Older children can be trained to use an autohaler,
face it is reduced by 80%® which is triggered automatically to release its metered
While preferring the more efficient newer deliverydose at the onset of inhalatié?® Many such devices are
systems, there are situations in which nebulizers may &ppearing and can be of value. The CFC propellants cur-
necessary. In many countries, the higher dose (5 mg)rehtly used in most MDIs will be slowly phased out over
sodium cromoglycate MDI is not available, and the ughe next decade, as a result of the Montreal Accord.
of 1 mg MDI in a valved spacer may be ineffecti®®e. While non-CFC propellants have now been developed, it
Under such circumstances, cromoglycate should be dannot be assumed that dose-response relationships for
livered by nebulizer. Similarly, some infants do not acdrugs will remain the sam®® There is a need for ex-
cept or do not respond to inhaled corticosteroid delivetgnsive re-evaluation of all the standard drugs in the new
through the spacer systems. Under such circumstanceagitosol devices. It is hoped that studies will be done in
has been shown that nebulized budesonide (not availabhéldren as well as adults, since little work has been
in some countries) can be highly effective, provided theublished on the current systems for children.
nebulizer and air compressor are efficiéfit.13°
The volume fill in a nebulizer should probably be 4
mL. Thus, the standard 2 mL drug ampoules should B&EATMENT OF ACUTE EPISODES OF ASTHMA
diIutqu wif[h 2 mL of normal sa_line. This avoids thg Prog|assification
gressive increase in osmolality that occurs during the

cause of a paradoxical bronchoconstriction during drugyere episodedild is associated with cough and au-

administration:>* dible wheezing without any form of distress, cyanosis,
increased respiratory rate, or impairment of activity.
DRY POWDER INHALERS Such individuals may have a PEF or FE&bove 75% of

) o ) predicted values, and they can speak in normal sentences
Dry powder inhalers can be efficient delivery systemgetween breaths.

for children older than 5 years of ag& The inspiratory A moderateacute episode is associated not only with
flow required to disaggregate the particles needed to @h audible wheeze, but also with use of accessory
low the powder to be inhaled varies from device to dgnyscles, a slight increase in respiratory rate, and an in-
vice. In general, powder systems should not be used {g4jlity to walk or utter more than three to five words
children younger than 5 years of age. There may bepgtween breaths. Such individuals may improve with a
problem in high-humidity environments, and high oroprge dose of inhale@-agonist, but failure to respond
pharyngeal deposition of drugs may cause problems thadyd indicate the need for a short course of oral corti-
cannot be totally prevented by mouth washing. This is @hsteroids.

cause of the risk of oral candidiasis. severe distress, lower rib retraction, and poor response to
a inhaledB-agonist. Wheeze may not be particularly ob-
PRESSURIZED METERED DOSE INHALERS vious. Only one to three words of speech will be possible

) o ] _ between breaths, and the patient will be chair or bed

Pressurized MDIs are efficient but require considefsoyund. Such individuals require aggressive high-

able coordination, which precludes their use in youngtensity care with oxygen saturation monitoring, admin-
children. However, use of a spacer enables even Hgation of oxygen, high-dose inhalggtagonists, and

youngest patient to use MDIs effectively. For childregya| or intravenous corticosteroids, with or without other
under the age of 2 years, a small volume (<350 Migeatment depending on response.

spacer has the theoretical advantage that it can be cleared

more readily by infants with a small tidal volume. In-

deed, the aerosol delivery to wheezy infants from awild Acute Episodes

MDI through small-volume spacers is effective, and a

higher percentage of the total drug is delivered than from Such episodes are treated with an inhgtgeagonist

a nebulize33 Above this age, large-volume spacersising a metered dose aerosol with or without a spacer.
have the advantage that they preserve the aerosol cldins may have to be continued every 4—6 h for 24—36 h.
more efficiently but have the disadvantage that they alo further action is usually required, but if such episodes
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occur more frequently than once every 4—6 weeks, it BPECIAL CONSIDERATIONS
necesssary to consider prophylactic management.  Aspirin-Induced Asthma

Aspirin and other NSAIDs exacerbate asthma in some
Moderate Acute Episodes adult asthmatics, but rarely in children. Diagnosis can
only be established by controlled in-patient challenge in

In such cases, ipratropium bromide may be added {¥Pse with a suggestive history.
B-agonists or higher doses p§-agonists should be used,
either of which may be given by nebuliz&" If there is  Gastroesophageal Reflux

rapid improvement then this managmeent can be contin- )

ued evey 4 h for 24-36 h. However, if there is an in- GER may provoke asthmatic symptoms. The presence
complete response or a relapse of symptoms within 4%, reflux should be considered in young asthmatic chil-
then a course of oral corticosteroid should be confl'én with recurrent vomiting or regurgitation, acute noc-
menced at home as prednisolone or equivalent, 1-2 nigfnal episodes of cough and wheezing, and lack of ap-
kg/day. Thep-agonist dosing may be continued as re?fopriate response to conventional asthma therapy. The
quired during this period. If there is no improvemen@recise role of GER in inciting respiratory symptoms is
after 3 doses of &,-agonist, then admission to hospitante” difficult to determine, but it seems wise to treat

is necessary, and the child should be treated as fofédlux and to observe the effect of such treatment on
severe acute episode. asthmatic symptoms. The monitoring of esophageal pH

for 24 h is generally considered the best way to diagnose

the presence and degree of reflux. Therapeutic options
Severe Acute Episodes include low-density antacid mixtures, gastrointestinal

propulsants such as cisapride, &htagonists, and proton

All children with severe acute episodes require hosg?4mp inhibitors such as omeprazofe.
talization and oxygen. Nebulizegl-agonist can be ad-
ministered with oxygen. Corticosteroids are mandatofercise-Induced Asthma
with either prednisolone orally, if this can be taken, or
with intravenous hydrocortisone (4 mg/kg), or methyl- Following brief and intense exercise, especially in a
prednisolone (1 mg/kg), with doses repeated every 4—639/d dry environment, a typical asthma attack will occur
particularly in the first 24 h. Frequent or continuouslyn @ significant proportion of asthmatic childréh.In
nebulizedB,-agonist may be administered. However, if0me patients EIA is the only manifestation of asthma.
this does not achieve rapid improvement, then admissidRe most effective treatment is the inhalation of a
to intensive care is requiréd’ The use of intravenous short*2 or long-actingp,-agonist*® before exercising.

aminophylline!38 intravenous salbutamol, or terbutalinéther alternatives are: sodium cromoglycsténedocro-
may be appropriate. mil sodium, and inhaled furosemidé? Inhaled cortico-

The criteria for resorting to mechanical ventilatiorsteroids raise the threshold at which EIA occurs, but they
cannot be easily defined. Current management dictafé& not totally prevent it. Sports and physical activity
that arterial blood gases alone are inadequate, as on s@heuld not be avoided in children with EIA. Physical
occasions it may be appropriate to delay ventilation evéiining is also important?®
with high arterial carbon dioxide tension, if effective
treatment is just about to Iqe instituted..However, if thergninitis and Sinusitis
is no favorable response in terms of increased alveolar
ventilation, or if exhaustion is setting in, then mechanical An increase in asthmatic symptoms has been observed
ventilation under sedation with neuromuscular blockade patients with allergic rhinitis and sinusitis. Although
should be started. There are occasions when such #he relationship between upper airway diseases and lower
cumstances might arise even with a relatively low arterialrway function is not well understood, the appropriate
carbon dioxide tension when it is rising rapidly despiteyanagement of rhinitf§ and sinusiti®5” may help in
maximal treatments® the control of asthma symptoms and may diminish con-

The period of therapy with oral corticosteroids focomitant bronchial hyperresponsiveness.
acute episodes will be variable and depends on the se-
verity of the attack and the chronicity of the underlying,
airway inflammation. If treatment is required for longer
than 5-10 days, it is advisable to taper the dose slowly.Psychological factors can influence childhood asthma.
However, if such therapy is used for less than 5 dayldpwever, a complex interaction (not well understood)
there is no need to taper the dose. exists among several factors (genetic, environmental,

sychological Impact of Childhood Asthma
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physiological, psychosocial, etc.) in the pathogenesis and-
expression of asthma. The exact contribution of each set
of variables to either a specific patient’s asthma or to a,
given attack is beyond our knowledg¥. Various psy-

chotherapeutic approaches have been shown in cong

trolled studies to be complementary to standard manage-
ment!48 Psychological maladjustment does not cause

asthma but can trigger exacerbations. Hyperventilation’-
associated with stressful situations may be one trigger of
stress-induced asthma. 8

The Asthmatic Adolescent

Adolescence is a special and confusing time in the lif
of every developing child. When adolescents are con-
fronted with a chronic illness like asthma, the burden
placed upon them and the parents may appear overz.
whelming4°® Furthermore, this is the age when the risk
of death becomes significant. Adolescent asthmatic pa-
tients are a distinct group in whom different approache%z'
to management are required. The health professional car-
ing for an adolescent patient must develop an intelligents
and compassionate strategy to help effectively. The im-
portance of regular health checks, smoking, peer pres-
sure, and negotiation in regard to treatment plans should
be recognized in this grol§° Female adolescents may 1%
experience a worsening of asthma when menarche oc-
curs. The preponderance of asthma in boys, which is so
apparent at a younger age, disappears during adoless.
cence.

Cough 16.

Repeated coughing (especially at night, with exercise,
and with viral illness) in the absence of wheeze may be
a common symptom of asthma in childhood, but can bé’:
different from classical asthni&!152Sometimes symp-
toms can be controlled with conventional antiasthmgg
therapy but responses are inconsistent. An episodic
“honking” cough can be a feature of a habit spasmig,
related to psychological problems and may co-exist with
dysfunctional laryngeal breathing; under such circum20.
stancesB,-agonists and inhaled corticosteroids are not
indicated!>3 1
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