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Salbutamol by Powder or Spray Inhalation in
Childhood Asthma

S. C'RONER, S. HEDENSKOG, N.-I. KJELLMAN and H. ODELRAM

Department of Paediatrics, University Hospital. Linko)Mng, Sweden

l'orty-thtcc children from 3 16 years of age sulleriug from modetate bioiicliial asthtna
completed a tlouble-blind cross-over study on the clinical effect of inhaled salbutamol
(Ventoline'"') powder (0.2 mg/dosis) compared witii spray (O.f mg/dosis) over iwo -1-
weck jjcriods. Both administiations ga\e significant improvement in air How meter
(.'M'Ml lesults. '1 here was no significant difference between the periods on active
powder or spray tcgarding daily symptoui scores, acljti\ant tiicclication or ;\1'"M \ahies.
Fhe })owdcr caused cough in Ibiu" (hildren btit in 12 ol 28 children it was considered .'is

easy or easier to accept as the spray; nine of these 12 children were younger than 10
years ol age. I( is concluded th.'it salbtitamol inhalc<! a.s a powder i.s a u.seful alteciiatix'e
when using a spray is dilFu ult or unwanted.
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Salbutamol (Ventoline") is a j3.,-receptor
stimulant with docttmented eflicacy in the
licatmenl of astlimatic children (5).
Inhalation by means of a spray gives rapid
relief of sym]3toms bttl requires practice and
jjioper technic|uc (3). Sodittm cromoglycate
(Lomudal") can be inhaled in powder form
from a Spinhaler even by patients who have
difficulties using a spray (8).

riie aim of our trial was to test the effect of
salbutamol when inhaled as a powder (via a
Rotahaler) and to compare it with the s])ray
adininistration form in asthmatic children who
regularly use |8,,-receptor stimulants. The sttidy
was carried out at the pediatric outpatieni
departments of the hosjiitals in Linkoping and
Motala during the winter of 1977-1978.

MATERIAL

Forty-seven children aged between 3 and 16

years were selected fiom among patients
altcnding the oiUpaticjU clinics with a histoiy
of verified polyv alent asthma for at least 2
years and receiving regular treatment with Ŝ,,-
reccptor stimulants. Forty-three children
completed the study (32 boys and 11 girls;
mean age 9.6 + 3.7 years). Eleven of them
were below 7 years. Four children did not
com|3lete the study, owing to intercurrent
disease (U, inadequate technique (H and lack
of cooperation (2). Most of the children were
familiar with the use of a spray and 29 had
used Lomudal. During the trial 20 children
were on Lomudal and eight on treatment with
inhaled steroids.

Twenty-eight of the children were followed
in Linkoping (group 1) and 15 children in
Motala (groti]:) 2).

The study was approved by the Ethical
Committee of the Medical l''actilly and
through informed consent in writing from the
children's parents.
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METHODS

The trial took the fotm of a randomized
double-blind, cros.sover study consisting of two
'i-wcek jjeiiocls with double ])lacebo for spray
and ]>owder. All previous oral medication wilh
/3,,-rcce|)tor stimulant.s and theophylline
products was stopped and the children were
ptit ou regular inhalation of salbutamol, 3-6
doses per clay according to need. Each s|)ray
clo.se gave 0.1 mg and each gelatine capstile
(with lactose as the vehicle) 0.2 mg salbutamol
in powder fonn. The jiowder wa.s inlialed by
mean.s of a Rotalialer, which splits tlie capsule
aud allows the ])owder to be inhaled in 1-2
inlialatioiis.

Tlie children and tlieir parents were
instructed to tisc both spray and |)owder eacli
time they used an inhaler, tlitis enstiring intake
ol active salbtitamol every time.

The number of doses and all otlier
inedication were recorded eacli clay on a
symptom card. Any .symî toms during the
night, early morning and day (wheezing,
cotigh and infltience on activity) were also
lecotdcd on a 4-i)oint scale (0 = no symy^loms).
Ptilmonary ftinction was measured with aii
airflow metei- (AFM) eacli morning and
evening before and 10 min after inhalation of
spray and powder. Any infection or side effects
of the medication were also noted.

E/acli 4-week jjeriod was concluded with a
vi.sit to the clinic when tlie parents were asked
to rettu'n any remaining capsules and s|irays.
In grotip 1 the child's geuetal condition and
pulmonary function (AFM and ]5eak

ex|3iiatory flow, PEI) and any |)reference for
the two modes of adminislration were
lecoided.

The code wa.s not bioken until tlie entire
trial had been completed. The period ol
treatment vvith active powder wa.s compared
with the period with active spray with respect
to symptom score, AFM valttes and
medication, tisiiig a linear nonparametric
permutation test for paired observations (1).
The AFM and PEF values ;vl vlie visits lo the
clinic were com])ared using Wilcoxon's test fbr
paired observations.

RESULTS

The number of doses (spray plus powder) did
not differ significantly Isetween the two periods
(ou active spray: 3.2 + 0.6; ou active powder
3.3 + 0.6). Adjuvant medication (Lomudal,
steroids, /3.,-reeeptor stimtilaut, theophylline
derivatives, antibiotics) was also similar (Table
1). Tliere was no significant differeuce between
the i^eriods in tfie number of doses of any drug.
The asthmatic condition (night, early morning
aud day) sfiowed no statisticafly significant
dilleiences between tfie periods of treatment
with active powder and spray (Table 2).

Tfie AFM vafties rose on an average by
28.1-37.3"';, 10 min after infiafalion of spray
aud î owcler (Tabfe 3). Tfie improvements
achieved did not differ signiflcantfy between
tfie |)eriods witfi ttctive powder and spray.

The AFM vafties differed in res|5ect of one
variaf)le only: tfie AFM value in the moi'uing.

lablc 1

Adjuvant medication. Number ol ctiildren on diti'crcnt drui!;s

Adjuvant medication

Lomudal
Steroids
fi^-veccptor stimulants
TheophyUinc derivations
Antibiotics

Administration

inhaled
uilialed
oral
oral/rceta!
oral

Active powder

20

8

14

7

3

Active spray

20
8

13
8
2

P

ns

ns

ns

ns

ns

ns = non significani
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1 alilc i 1 able 4.

Symptom srores (mean values+ ,statular<:l (le\'iationl for Pulmonary ruiutioti during \-isits to the clinic in group I

iho aslluiiatic condition itiiean \altirs+ sl.Hi<iard dcv ialionl

.\c(i\e [)ovvdcf .Acti\'e spray /-* .\{ti\e powder .\cti\e spiay /"*

73..')+ b^.\Nighi 0.31+0.3.') O.3O + O.3.'i ns ;\FM units

Early niornitig 0.39±0.3ti ().38±0.37 ns PKK 1/titinute

Day; Wheezitig 0.45 ±0.41 0.43 + 0.40 ns

Day: Cough 0.39 + 0.35 0.39 + 0.35 n.s *\Vikx).\on's- lest for paired observations

Day . Aciivitv 0.31+0.31) 0.2()±0.37 ns ns = non signilieant

()9.9 + 19.4 ns

209.2 + 112.3 <0.t).')

tis = noti sigtitlicatit

1 able 3

AFM units. Daily registrations (meati values ± standard

de\ iatioti)

.'\eti\e powder Aeti\e spray P

Mornitig, before 53.2 ±49.4 50.9 ±43.3 tis

after 71.0 ±53.9 69.9 ±48.7 tis

increase 17.9 \33.5",,) 19.0 (37.3",,^ ns

Evenitig, befote 57.5 ±.51.1 55.0±48.2 ns

after 73.7 ±54.9 71.0 ±49.5 ns

increase 16.1(28.1",,) 16.0(29.0",,) tis

ns = non significant

Prefi'txMiees toi' powder or sj^ray (group 1 ^

're<lmicallv

s()ray

]3owder

equal

total

Ea.siest*

spiay

]X)wder

equal

total

< 10 yeai-s

8

5

1

14

5

4

5

14

> H) years

13

1

0

14

11
2

1

14

lotal

21
()

1

28

l(i
()

t)

28

*I'";asicst = easiest to get the eluld to take.

before inhalation, during the first week was
somewhat higher (54.5 ± 41.2/47.5 + 4 1.2;
/-'<0.05) dttiin,g the jjeriod of treatment with
aetive ]iowder.

The PEF and AI-'M \alties registered al the
\'isits to the clinic (group 1) showed relatively
small a\eragc differences between the
measttrements (Table 4) bttt the PEF vaktes
were significantly higher (P<0.05) at the end
ofthe period of treatment with acti\e powder
compared to the spray period. Teehnically, the
s|3tay was considered easier to tise by 21 out of
28 in group 1, whereas 12 ottt of 28 fotind it as
easy or easier to get the child to take the
powder (Table 5). Most of the children
preferred to use a Sj3i-ay in the future but 10 out
of 28 in grottp 1 wished to continue tising
ca|jstiles, and in the age-group 3-10 years
(«= 14) fotu- children found it easier to use the
powder and five eonsidered powder and spt ay
equally good. Children over the age of 10 years

preferred tlie spray eonsiderably more often
(11 out of 11).

Only one child vva.s reported to have had
.side elTeets in the form of .slight tremor (during
the finsl 3 days on acli\e ]xnvder), while
inhalation ofthe |)owder cattsed cottgh in four
otit of 43.

Inhalation of salbittamol powder by means of
a Rotahaler ga\ e as good clinical results as the
inhalation of .spray in this double-bliud trial
comprising two 1-week ])eriods. 'Fhe a\eiage
bronchodilator ellcct, measured with an .\FM,
of 0.2 mg salbutamol in powder form was
almost identical to that given by 0.1 mg in
.sjiray form. This resttlt is consistent with other
(indiugs iu children (6). .\dii\ts wlio had
dilliculties using a .spray al.so responded Io
salbvitamol inhaled from a Rotahaler (4").
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The trial shows that salbittamol in powder
form is a itseftil alternative for asthmatic
children who have difficulties ttsing a spray,
especially yottnger children (tip to 10 years).
The powder may also be recommended for ttse
when the stiitability of a spray is considered
c|itestionable in view ofthe freon contained (2,
7).
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