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Due lo the growing prevalence and morhidit y of asthma in 
children in the past fl:'w yL·ars, Canadian physicians have 
addressed severa l issues concerning the correct use o f he ta2-
agonists for the treatment of asthma. These issuL'., include 
the optimum delivery systems for beta2-agonists, the ir ap
propriate dosages in children, infants and toddlers. and 
whether tachyphylaxis occurs with their chronic use. 
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T EI E PR EVAL[NCE AND MORBIDITY UF ASTHM A. f-.SP E

cially in young children . have c learl y increased over the 
past two decades. not only in Canada but in most industrial
ized western countries. In childrrn from the province of 
Manitoba, the average annual increase of a.,thma cases in the 
1980s was reported to be between 20 and 25 pn I 0,000 (I) . 
By analy1i11g the diagnostic reports from Canadian ph ysi 
cians available through Canadian health insurance programs. 

it is possibll' to de termine the preva lence of asthma among 
various age g roups in Ihc pediatric population. T he most 
recent available data from l 990 suggest that the highest 
occurrence is observed in boys between fi ve and nine years 
old. with 532 cases per l 0 .000 ( l ). Rates of hospital adm is
sion for asthma has also risen steadily during the past decade 
in Canada. rclkcting most probabl y a greater morbidity from 

Les beta2-agonistes et l'asthme chez les enfants 

RESUME : L ·augmentation de la prevalence ct de la mor
bidite de l 'asthme chez lcs e nfa nts, ces dernic:res annecs , a 
entra,ne lcs medccins canacli ens it se pencher sur pl us ieurs 
quest ions concern:.mt 1 ·utilisation adequate des beta2-
agonis tes po ur le tra itcment de l'asth mc . Ces questions 
portent notamment sur les systemes optimums pour admin
istre r les beta2-agoni stes, les doses appropriecs pour les 
cnfants, les nourrissons e t lcs bambins. et sur le dcvcloppe
mcnt possible d'une tachyphylaxie lice ~1 l'utili,ation 
chronique des be t:12-agonistes. 

the disease . Hospita li1.ation for asthma was necessary for as 

many as 545 children younge r than 15 yea rs of age pe r 
100,000 population in Canada duri ng J(JX8 (2) . 

The numbn of prescriptions for beta2-agonists in Canada 
reached 4 .(1 mil lion in Jl)l)() . Due to the growing preva lence 

and morbidity of asthma in ehildrL' n in the pas! fe w year.,. 
Canadian physicians have addressed several issues concern
ing the correct use of beta2-aµ:onists for the treatment of 

asthma. 

DELIVERY SYSTEMS 
Altho ugh wet nebulization has been the preferred method 

of administrati ng beta2-agoni .,t medication for the treatrnl'Ilt 
of acute asthma in mergcncy and ho.,pital wards . for many 

years pediatricians tended to prescribe bcta2-agonists as an 
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oral solution due to the ease of administration for children 
treated at home . T his practice has stopped almost completely 
since spacers with face masb or mouthpieces became avail
able and were shown to deliver very effectively aerosoli1.ed 
beta2-agonist medication to the bronchial tree . More attention 
is now being paid to instructing parents in the proper use or 
space rs. More recently, severa l pediatric studiL'.S have dem
onstrated the equal efficacy of medication delivered via ,1 

metered dose inhaler (MDI) attached to a spacing device 
compared with conventional wet nebulization for severe acute 
asthma in both the emergency room and hospital wards (3A). 

The current trend in bcta2-agonist treatment for chronic 
asthma in children is in the form of dry powder inhalers 
(DPis ). The advantages or these delivery systems arc that 
they are breath-activated and do not contain any additi ves 
such as surfactant and freons. The delivery of medica tion in 
DPI t"nnn is a well establi shed me thod that has been shown 
to be as pote nt and efficacious as the MDI for chronic asthma 
treatment. The minimal inspiratory flo w required for optimal 
particle deposition varies among the DPls currently on the 
market, ranging from .'10 to 200 L/min. Obviously , those 
requiring high flow rates would be inappropriate for younger 
children , especially during acute bronchospasm. T herefore, 
knowledge o f the properties of each DPI device should be 
obtained before be ta2-agonists arc prescribed in thi s form. 

DOSAGE IN CHILDREN 
Several au thors have tried to define the ideal close of 

beta2-agonists in children during an acute exacerbation. The 
original dose of 0.0 I mL/kg of 0.5 % salbutamol (the most 
popular beta2-agonist in Canada) as wet nebul ization was 
su bsequently increased to O.m ml /kg with greater broncho
dilation and no significant side effects. The inte rval be tween 
treatments was further reduced to 20 mins for those children 
with severe as thma, and this was shown to improve s ignifi
cantly the recovery time or pulmonary !'unction tests (5). 
With continuous inhalation of a low salbutamol dose , the 
therapeutic index was enhancL'd even further (6). Finally . 
some Australian studies point tu a different regimen for 
salbutamol in childrrn. Fixed doses of 0.5 to 1.0 ml of 0.5% 
respiratory solution are given to asthmatic children but with 
vari able nebul ization times relative to the ir age. T he ideal 
dose response or salbutamol has not yet been determi ned 
with this new technique, and no controlled studies have 
demonstrated its superior efficacy. 

DOSAGE IN INFANTS AND TODDLERS 
As ~hown by the very high rates of hospitalization fur 

asthma in young children, be.ta2-agonists seem to be less 
effective in this age group. Us ing the forced osci llat ion tech
nique on infants less than 18 months old , lenney and Mi lne r 
(7) could 1101 find more than a 591a decrease in resistance after 
givi ng 0.5 mL of 0.5r/c, salbutamol with a Pari nehulizcr. 
Turner et a l (8) were able to obta in reproducible results of 
forc ed expi ra tory volume in I s (FEY 1) in children between 
three and nine years o ld. After four nebulizations of 2.0 ml 
salbutamol 0.5'/c respi ratory solution in 2 ml nmmal saline, 
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over I min of tidal breathing at 15 min intervals, a fifth and 
final ncbuli zati on was de.l ivered for 5 mins. The ir results 
showed a significant pos itive rela ti onshi p among maxi mal 
FEY I response and age . Sim il arly , Henderson e t a l (9) stud
ied the bronchoclilating e ffects o f sa lbu tamol on hi stamine
induced bronchoconstri crion in 20 infants. Despite a large 
close of inhaled sa lbutamoL only four of the 20 infants showed 
an immediate return to baseli ne values, with an average recu
peration time only half as long as that after inhaled normal 
saline . Thus, beta2-agoni sts appear to have less o r an effec t 
in the young child with asthma; howeve r. the reasons fo r th is 
remain uncl ear. To compensate for this re la tive risk of bron
chodilating effec t, physic ians have at tempted to inc rease the 
med ical depos ition into the airways o f ve ry young children 
by g iving larger doses of beta2-agonist aerosols. 

Minimal closes fo r small infan ts, such as 0.25 rnL of 0.5% 
salbutamol, are now becomi ng popular if not standard in 
some Canadian hospi tals , but con tro lled studies are st ill lack
ing. Us ing nebuli zed racem ic adrenal ine in in fants younger 
than one year of age during a first episode o f wheezing. 
Sanchez e t al ( I 0) demonstrated a s ignificant improvement in 
their clinical score and airway res istance . whereas the control 
group receiving sa lbutamol, 0.03 mL/kg or a 0.5% so lution, 
fai led to show any improvement. This study rai ses the iss ue 
of whether salbutamo l or racemic adrenaline should be used 
in infants during acute bronchoconstriction. More studies 
should be undertaken to verify their findings. 

T ACHYPHYLAXIS 
The long te rm use of beta2-agon ists in the treatment of 

chronic as thma has been the subjec t of many warni ng state
ments in a number o f consensus report s from Australia, 
Canada, Great Britai n and the Un ited States , al ong with an 
inte rnational report. For the past several years there has a lso 
been an ongoing debate within the sc ientific commu nity on 
the presence or absence of tachyphylaxis with the chronic use 
of be ta2-agonists. It was fin ally concluded that the acute 
bronchodilating e ffect o f be ta2-agon ists remained unabated, 
even after days, weeks or months of chronic use; however, 
res ults from two recent studies have rej uvenated thi s debate . 
After seven days or inhaled terbutaline taken four times a 
day, terbuta line taken immedi ate ly bcl"ore a methac ho li11c 
bronchial challenge test showed a sign ificant tolerance phe
nomenon. res ult ing in a lesse r protecti on agai n t ex perimen
tall y induced bronchoconstric tio11 ( 11 ). Cheung et a l ( 12) 
showed s imilar resu lt s w it h the continual use of sa lmeterol 
over a 28 day period , suggesting that it is a phenomenon to 
be observed not only with tcrbutaline but with probably all 
beta2-agoni sts. These res ults fu rther support the many warn 
ings aga inst using beta2-agonists on a long tern1 basis for the 
trea tment of chron ic asthma, but rathe r to re ly on the use o f 
e ffecti ve anti-in fl ammatory agents. 

CONCLUSION 
Desp ite more than two decades of experience with beta_,_ 

agonish in the treatment or acute asthma, ne w regimens are 
still being eval uated to reduce the grow ing morbidity of this 
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disease. especially in very young children. We hope that 
these studies will define the optimal strategies for using 
beta2-agonists or other adrenergic agents in the treatment of 
these children. However. Canadian physicians should respect 

the many warnings against the long tcm1 use of be ta2-
agonists in the treatment of chronic asthma. and should rather 
rely on tht: use of an effective anti-inflammatory medication. 
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