
Archiaes of Disease in Childhood 1995;72: 239-240 239

Randomised trial spacer
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Abstract
Sixry' hospitalised children with asthma
aged l-5 years were randomised to spacer
61ngfrrli5er. A clinical score was measured
at baseline and every 12 hours. There were
no differences between groups in the
score over time, or secondarl' outcome
measures. The spacer is an effective deliv-
ery method for young hospitalised asth-
matic children.
(Arch Dis Child 1995;722 239-240)
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It has now been shou'n that metered dose
inhalers (MDIs) wirh spacers are as effective as
nebulisers in adults and older children. Until
recentl!', preschool aged asthmatic children
requiring inhalation ueaunent used nebulisers
because of poor coordination.

Ferv srudies have evaluated the effectiveness

of the MDI and spacer in the preschool

populadon. The obiecdve of this srudy was to
compare the effectiveness of bronchodilator
delivery by MDI and Aerochamber with mask
(MDIÀVI, Trudell Medical) with a nebuliser,
in young hospitalised asthmatic children.

Subiects and methods
Hospitaiised chiidren with moderate acute
asrhma berween I and 5 years of age were

randomll' allocated to MDlAlVl (a 140 ml
volume c-"*lindrical spacer with a one way

valve) or nebuliser after stabilisation in the
emergency depanment. The research nurse
only rvas blinded. The srud-"- was approved by

the Hospital for Sick Children research ethics

board and informed parental consent was

obtained.
To determine equivalent doses of bron-

chodilators, it was assumed that the ratio of

rhe amount of drug inhaled by nebuliser

compared with MDI and spacer was l:4.
Children randomised to the nebuliser received
salbutamol 0'15 mg/kg and ipratropium bro-

mide l?5 pg, suspended in 3 ml of. 0'9o/o
saline solution over l5 minutes by facemask
and nebuliser driven by compressed air.
Children randomised to the TVDIAM received
salbutamol four puffs (400 pg) if they
weighed less than l2 kg, five puffs (500 pg) if
rhey weighed 12 to 16 kg, and six puffs (600

pg) if 16 kg or heavier, with iprauopium
bromide nvo puffs (a0 pg) by MDItu\l. All
children also received inùavenous or oral
steroids.

; r

The primary outcome measure was a l0
point clinical asthma score measuring fit'e
parameters (respiratory rate, wheezing, in-
drarving, obsen'ed d;-spnoea, and inspiratoq'
to expiratory ratio) measured at baseline and
every 12 hours for the first ó0 bours of
hospitalisation. Secondary outcome measures
included time to discharge, time to four hourll'
dosing interval, and total number of inhaled
doses required. Nurses assessed ease of
adminisuation and patient tolerance on a fir'e
point Uken scale. Parents reponed symptoms
at seven and l4 da1-s after discharge.

The Srudent's t test rvas used for continuous
variables, and the X: test for categorical
variables. Repeated measures anal-vsis of vari-
ance was used to test the change in clinical
asthma score over time rvith repeated measures
analysis of covariance to adjust on covariates.
The sample size of 30 patients in each group
provided approximately 90oó porver to detect a
(clinically important) difference in the clinical
asthma score of 2, given a SD of l'5, and an o
level of 0'05. Padents who crossed over to the
other delivery serup were anal-vsed according
to their original group assignment (intention to
ueat analysis).

Results
Sixt l '  patients (mean (SE) age 35 ( l '9)

months) rvere enrolled. There lvere no differ-
ences on baseline characteristics, other than
the preinten'ention clinical asthma score
(I{DIrL\ l  u nebuliser: 5'7 o 4'8, p=0'02).

Nine patiens allocated to the MDI"fu\l group

crossed over to the nebuliser. The intention to
ueat analysis (adiusted on Úre baseline clinical
asthma score difference) shorved no significant
difference benveen the groups (p=0'54). At 60

hours, the adiusted mean (SE) clinical asthma
score in ùre lVlDIA"\l group rvas 2'0 (0'3),

compared wirh 2'2 (0'3) in the nebuliser group
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(figrrre). There were no differences on the
secondary outcome variables (MDIAM a
nebuliser): hours to discharge, 53 (a'!  a 46
(4'3), p=0'27; hours to four hourly dosing
interval,  24 (3'3) a 19 (3'3), p=0'31; and total
number of inhaled doses received, 2I (2'0) u
17 Q'CD, p=0'10. Nurses rated the nebuliser
easier to administer (p<0'01) and bener toler-
ated by patients (p<0'01). Ar seven days,37o/o
of MDLAT\I patients reported no s!'mptoms,
compared with 43oh of nebuliser patients
(p=0'60), while at l4 days, 630/o of IvIDIAM
patients reponed no symptoms, compared
wirh 670/o of nebuliser patients (p:0'79). No
study padent was readmitted to hospital in the
rrvo rveeks after discharge.

Discussion
The results of this randomised trial suggesr
that delivery of bronchodilators by lvl.DiANl is
as effective as by nebuliser in hospitalised
young asthmatics. Nine chiidren in the
MDLAlvt group crossed over to the nebuliser;
however, of these only four met the a pioi
stopping rules and, îherefore, could be consid-
ered failures.

In older chi ldren, the MDI rvith spacer has
been found to be as effect ive as the nebuliser. l
A randomised tr ial  in preschool aged asth-
matics found the MDI with spacer as effective
as the nebuliser in the outpatient sett ing.2
Other single arm studies also suggest that the
MDI and spacer is effect ive in this popula-
tion.3-5 \ù/e are unaware of anv other studies
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comparing MDI and spacer wirh nebuliser in
preschool aged asthmadcs in the inparient
sett ing.

There are several reasons to consider the use
of the MDIAM in young hospitalised asthmat-
ics, including reduction in hospital cosrs, and
the opporntniry for conrinued ar-home man-
agement, and"/or long terrn prophylaxis.
Bowton et al found a 25o/o reduction in
monthly costs after the substirution of lvtDls
for nebulisers in a large, adult, teniary care
centre.ó

Ve believe that the LIDL.{V can be used in
the effecdve managemenî of young hospi-
talised asùrmatics, after stabilisation in the
emergency depanment.
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I Kerem E, kvison H, Schuh S, a a/. Eficacr of albuterol
adminisrered by ncbulizcr vc6us spaccr devicc in children
with acute asrhma. J Pcdi.trr 1993; 123..313-i .

2 Vtslel'AG, Paruk F, Brougiton .\fH, Crourvs E. lpraropium
bromide delivered by merered-dosc aerosol to infanr
whcczen. South Alr Med j  l99l;79: j36-8.

3 O'9allaghan C, Itilncr AD, S*'arbrÍck A. Spacer dericc sirh
face mask atrachmen! for giving bronchoditators to infants
wi rh  as thma.  E . t fJ  1969;  198:  ló0- t .

.l Conncr V'T, Dolovich I\lB, Fmme RA, Ncs.housc \lT.
Reliable salbutamol admmistrauon in ó- ro 36-month-old
children bv means of a metered dose inhaler and
acrochamber *'irh maslc Pedîarr hilnonol 1989; 6: 26j-i.

5 Hickel'R\l', Gochman RF, Chsnde V, Davis F[\\'. .{lburerol
dclivcrcd vi: metcred-dosc inhalcr with spacer for our
paticnt trcaúncnr of young children wirh wheczing. lrclr
Pedíarr Adolesc |vlcd 199* l.t8: 189-9{.

ó Bowron DI- Goldsmirh Fft, Haponik EF. Subsdrucion of
metereddose inhalers for hand-held ncbulizcrs: ruccess
and cost sarings in a large acu(c{are hospiral. Chcst 1992;
l 0 l : 3 0 5 - 8 .


