
Errecr oF INnnLED Bpct-oMETHAsoNE
DtpnoproNATE IN THE TnrerMENT or RECURRENT
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Fortvone chi lclren, agcd six to 36 months (nrcan, e3.3 rnonths), rvi th a past lr iston'

of acute bronchiol i t is rr ' i th or rt i thout rccurrerìt .  rr ' l recz-ing episodes r\ 'ere treatecl rr i th

eit lrer a beclolnethasorre dipropionate rnelered dose inhalcr I50 pg ndce daih',  or a

placcbo for I2 rr'ecks. Ae rosolsrvere inhalcd throrrgh an AeroChamber (Trr.rdell, Canada)

using a rnask. The patierì Ls \\'ere follorved rrp birr'ecklv. The n{'o grou ps \irere rr'ell nratclted

in anthroponretr ic data and frcquenq'of rr ' l reezing prior to the studl 'being utrdertaken.

At rhe cnd of forrr to six rveeks, the bcclomethasone dipropionate u'eatntel l t  grouP

slrorved a signif icarrt i rnprovetnetìt  in both u'heezirrg and sleep pattenls, and st 'steni ic

steroid therapv n'as able to be tapered. No sigrrificant side effect could be ascribed to

this ueatmenL
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Actrte bronchiolit is in infancf is most often associated
rt'i th respi ratorJ' st'n ct'ti al vi ral in fecti on . Th reequart e rs
of these infarrts have recurrent coughing and u'lreezing
episodes [ ]. Recrrrrent rt 'heezing and dvspnea ma1' be
difficult to treat in children under three )'ears of age,
and is a major cause of  i l less and admission to chi ldrens'
hosp i ta ls .  Bronchod i la to rs  such as  be ta  agon is t ,
theophl' l l ine and ipratropium bromide are seldon'r
helpful  in chi ldren \ :ounger than l8 monrlrs [2,  3] .
Inhaled glucocorticoid has been proven effective and
safe in readrlg childhood and adult asthrna [4, 5].
Hou'ever, adequate delivery of aerosolized topical
beclomethasone dipropionate to infanus or,voung chil-
dren ma1'be diff icult.

\ {7e have invest igated r t 'hether inhaled topical
beclonrethasone dipropionate (BDP) from a metered
dose inhaler (\4DI) through a spacer u'ith an attached
mask could be used effectivelf in infants and ),oì-lng
children rt'ith recurrent u'heezing attacks after acute
broncìriolit is.

Materials and l\{ethods

Forqrcne chilclren rrith recurrer')t rr 'heezing episodes,
aged betrr'een six and 36 rnonths, \\ 'ere randomll 'allo-

ca ted  to  rece ive  e i ther  p lacebo (21  pa t ien ts )  o r

beclornethasone dipropionate (20 patients) in a dou-

ble-blind studl'. Included padents fulf i l led the fcrl lort ' ig

criteria: 1) a past histon' of hospital admission u'it l 'r

acute broncl-riolit is; and 2) a history of at least tulo or
rnore rt 'heezirrg episodes after t lre init ial brondriolit is.

No atternpt \\ 'as made to identi! '  the underlf ing causes

of rr'heezi n g, str ch as respi raton' s\rl c)'ti al viral i n fection.

Children \\,ere not iucluded in this studf if they had
rece ived ora l  o r  inha led  g l t rcocor t i cos tero ids  o r
cromoll 'n during the mouth before tlre sttrdy'.

Patient.s \^/ere randomized to receit 'e 12 rr'eeks' treat-
rnent rn'ith eirher BDP 150 ug ntice dail l '  (three 50 pg

prrffs) or a placebo from an \'lDI.
Aerosol u'as administered through a facetnask at-
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Figure. ,4eroChamber uilh mask and :IIDI.

Dail l 'svnlptonls \ \ 'ere assessed and recor-ded bv each

child's parel lLs, \r 'bo \r 'ere instnrcted to assess u'heezing,

slee p disturbance caused br,n'heezi l lg or severe cough-

ing,  and c lavt i rne and noct t r rna l  cot rgh ing.  These ch i ì -

dren \\ 'ere fol lou'ed up bin'eeklv to eval l late t l lc ir  inhal-

ing technique.  Ther ' \ \ 'e re  perrn i t ted to  take ora l  or

i nha led  be ta  ag< . rn i s t ,  t heop l r v l l i ne ,  and  i nha led
i p r a t r o p i u r n  b r o r n i d e .  S h < l r t  c o Ì r r s e s  o f  o r a l

Table  l .  C l in ica l  data  o f  ch i ldren r rea led r t i rh  i r rha led
beclornetl ' rasone dipropionate and placebo

Placebo Beclornet l ìasone

r:rearr t SD rne:rn t SD

I l , t  l r t t t t . t  l r  r t  t ,r t t ,  l  t  r  l tr t  l r t  l  ìr t  t  fr t  (  . ' l r  i  l , l  l l ' l r , .r-_i t tg

p n ' r l r r i s o l o r r t ' (  I  r r r g / k g z ' < l : n  f  i r r  r l u ' ( . ( . t ( )  f ì r ' r . < l : r r . s )  r , . ( . r - ( .

l t r c ' s c r i l l c ' < l  i l '  s cv t ' r ' c  l r r ' o r  r c ' l r o l t r r l r n< )n :u l  o l r s t r r r< ' t  i o r r
o c ' c r r r l c r l  c l r r r i r r g  l l r c  s t l r ( l \ ' .

l ) ; r t : r  r r ' c r c  : r r r : r h ' zc r l  t r s i r r g  S t r r c l c l ì t ' s  /  t ( . s t .  I t  \ \ . : t s
cor  rs ic l< : r 'cc l  s t : r  t is t ic : r l l v  s igr  r  i f  ìc : r r  r  t  \ \  l ì  cn  t  h  c  con 'cspor  rc l -
i r r g  /  r ' : r l r r cs  \ \ ' e r c  l c ss  t ha r r  0 .05 .

R"r.rltt

Tr rc : r r t r  ch i l d r c r ì  \ \ ' c r - c  n r r r c l o r r r i z cc l  t o  r ccc i vc  I JDP : r r rd
! l  to  rccc ivc  1 t l : iccbo.  In  t l tese t \ \ 'o  g t ' ( )ups,  r ìo  s i .gn i f ì -
c : r r r t  c l i f f è r - c r ì ce  c r i s t cd  i n  ; r r r t l r r opon rc t r i c  da ta .  cc -
zenr  a .  pos i t  ivc  f i r r l  i  h '  h  is t  on '  o [  a t r ipr ' ,  s rnok i  r rq ,  : r r r  c l  t  l r  c
l cvc l  o [  i r l r r r r r r r og lob r r l i n  E  (Tab l c  I  ) .  Thc  sevc r i t r ' o l '

p rev ior rs  l t ror rc l ropt r Inronan '  o l ts t r - r rc t ion r r : rs  s i rn i lu r - ,
and t l rc re  \ \ 'as  r ìo  s igr r i f ic ; r r r t  d i f ferencc in  the f rec l r rencv

o f  hos l t i t a l i za t i on  a r rd  t he  i r r ì l oun t s  o f  p r csc r i ì t cd
pre dn iso l< ;ne.

^ to  pat ier ì t  \ \ 'as  r r ' i thdrar r 'n  f r -orn  th is  s t r rdr ' .  T I rc
svn lp torns impr-or  ec l  s ic r r i f i  cant l r '  fo l lc l r r ing BDP t rcat -
r ì le l ì1 .  At  the end of  the fo t r r th  r r 'eck,  the ep isodes of
rvheez ing in  t l re  t reatn lent  group r tas  on ly 'one ha l f  that
of the placebo (1, = 0.02; Table 2). Sleep disttrrbance

fr-c-rm selere corrghing clr rr 'heezing l iad alscl decre:r-sed.

Signif icant dif ferences benveel) r l ìe rreatment and pla-
cebo grorrps \\ 'ere noted after six n'eeks of act ive treat-
n ren t  (Tab le  3 ) .

Table 2..{cctrnrrr latcd episodes of rrheez-ing atmcks drrr irrg
treal.nrent for l2 rveeks

\ \ -eek Placebo Beclonrethasone
nrearr * Sf) ntean * SD

fi value

2
a

6
R

A:re (months)
Bodt'rr 'eirht (kgs)
Birth rveight (krs)
Sex (rrrale /female)
Past histon'

lrospital adrnission (t inres)

predniso lone (mgs)

3:l:;io"d'is.ro'e
Farri i ly '  histon'

atop)' in first<legree relarives
nasal allerg,
asthma
eczerna

snroking parents
rgE ( lU lmL)

0.4 + 0.5
t . 2  r  0 . 6
t . 5  +  0 . 7
2.0 t  0.6
2 .3  t  0 .7
2 .7  +  0 .8

0.4 + 0.5
0.7,  t  0.7
0 .8  r  0 .7
0.9 r  0.6
0.9 + 0.6
r . 0  r  0 . 7

0.45
0.02
0.005

< 0.005
< 0.005
< 0.005

23.7 + 7.8
I 1 . 8  +  2 . 3
.3.2 + 0.5

I3 / '8

t . 5  +  0 . 8
I 2 . 5  +  3 . 4
8 .1  +  2 .4

o
1

ó
J

3
4
t-)

386 r 585

22.7 r  8.3
1 2 . 3  t  2 . 1
3 .3  +  0 .7

14,/6

1 . 3  1 0 . 7
11.4  +  1 .0
7 .8  +  2 .2

ó
3

o
J

4
2
5

4 0 6 t 6 1 7

t 0
t 2

Table 3. Accrrnrtr lated rr ights u' i th sleep disturbance durinq
tr-eatulent fcrr l2 rr 'eeks

\{-eek Placebo Beclonretl ìasone
nrean * Sl) rnean * SD

y' I 'altre

2
4
6
I

t 0
l 2

1 . 8  r  0 . 9
3 . 6  r  1 . 2
4 . .9  t  l . l
6 .3  +  1 .4
7 . 6  ! t . 1
8 . 9  +  I . 5

2 . 0  1 0 . 9
2 . 9  +  1 . 2
3 . 5  +  1 . 4
3 . 8  +  1 . 7
4 . 3  r  1 . 8
4 . 7  +  1 . 8

0 .42
0.06

< 0.005
< 0.005
< 0.005
< 0.005
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\ \ 'cck l , l : rcclxr
n ìcan + SD ( rng)

l lcc lo lnt . t l r : rs() r ìc  / , r  r . ; r l r rc

t ì ì ca r ì  t  SD ( r r rg )

.f . l-. l luattg. l. l. I lttttt! ttnr! K.ll. IJsirlt

Tab le  4 - . \ r c r r r r r r r l : r l cd  r l . s cs . f  1 r ' c r l r r i s . l r r r c : r r l r r r i r r i s r t . r - t , c l
t l t r r i r r t I  t r - ( . : l t t ì ì ( . l l t  [o r -  l?  r r .ccks

t l t i s  .s t ' s tcn t  i r r r 'oh 'c .s  f ì r ' i ng  t l rc  \ l l ) l  r l i r . cc r l r .  ( ) t ì lo  t t ì ( :
l )a t i c r ì t ' s  f : rcc ;  f rc t l t rc r r t l l ' ,  a r r  i r r f ì r r r t  r r . i l l  r ro t  to lc r : r tc  th is
forrn of  t l rcrapr, .  usc of  arr  Acrcloh:rrrr l rcr  r r . i t t r  :u.r
: r t tachccl  rn:rsk,  r r ' l r ich is a s i r r rp le,  i r rexpcnsive arrc l  casi l r ,
portable de' ice,  carr  solvc t l r is  problcm. The aerosol
fi-onr an Acrocharnber, *'hiclr is equipecl r ' i t lr a r.ah.e, is
r ìot  f i red direcr l f  i r r to the in lanr 's face. Thc aturclrcd
-soft  nrask erìsr l res t l rat  t l rcre is no discomft l r t  r r , l ren i t  is
appl icd to t l ìe face. Beca'se of  t l re abo'e acìr .antages,
t l rese de' ices are rnore l ikel l '  to be acccptecl  bv 'o.ng
Pat iet ìLs.

Tr 'o dosc:s of  150 pg BDP per da'rna'scern ro be roo
high for c l r i ldre '  urrder rhe age of  t l r ree \ .ears.  Horr-
ever, this level of dosage r.as clrosen because the der-icc
trsrral lv rcduces the drrrg del iven' .  prer. ious isotopic
studies have shorr'n tltat 37Vo of the close inrrodrrced
in to  a  Nebt rha le r  i s  inha led  b1 'an  adu l t  I l  l ] ,  r rh i le  i r  i s
arorrrrd l47o r l totrgh an Aerocharnber t l2] .  \ \ ' i rh a
face'rask artached, the dnrg acrual lv del i r .ered b1,a'
Aerochamber ma1'  be less t l ra '  5.3 vo t l3] .  otrr  srucl '
deuro'srr-ated rhat inhaled BDp lrad a good prophvlac-
tic effect in obstructi 'e ainr'a'disease in infant. and
srnall children. use of an Aerochamber rr. ith an at-
tached mask potentiall l 'offers a major ad'ance in the
treaunent of respiraror-\/ disease in these parient^s.

A short course of inhaled BDp reduces tlre fre_
quency of viral upper respirator),rracr infection LT,l4l
and the severiq'of viral induced asrhrna tI4]. It is sti l l
trnknown rr'hether prolonged use rr' i l l  arter rhe aintal,
defense mechanism resulti 'g in increased ain'a'infec-
tions.

Althor.rgh ferr'side effecu \\'ere obse^.ed b1.Bisgaard
et al [9], the svsremic effect from BDp cannot be
excluded. The oprimal dose of inhaled BDp through an-'
Aerochanrber rrith a mask in childre' under the aee of
three )1ears musr be further stuclied. The influe'ce of
prolo'ged use of BDP on adre'al a'd ir:rm_unologic
function should also be clarif ied.

R"r.rences

Henry RL, Hodges [GC, lr{ilner AD, er al: Respiratotl
problems 2 r'ears after acute bro'chioliris in infancy.,|rch
Dis Child 1983;58:71 3-6.
Milner ,4.D, I{urray M: Acute bro'chiolitis in infan.,:
trearmenr and prognosis. Thorax 1989;44:l-5.
Prendiville A, Green S, Silverman M: paradoxical re-
sponse to r-rebulized salbutamol in rr'hee4., infants, as-
sessed by pardal expiratory flou-r,olume cun,es. Tlrcrax
1987;42:8G-91.
Godfrel' S, Konig P: Treatment of childhood asthma for
t h i r t een  I ' ea rs  and  l onge r  r v i t h  bec lome thasone
clipropionare aerosol. Arch Dis Child lg74;49:5gl-5.
Hiller EJ, Groggins RC, Lenney\4I, er al: Beclomerhasone

2
{
6
S

l 0
l 2

2.8  r .? .4
7.0 t3.4

12.5  +  3 .5
16.0  +  3 .5
r  9.3 r  +.7
32..q t  4.9

3.0 + 3.4
5.8 r  3.4
7 . 6 r 3 . t
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r 3 . 0  t  { . 4

0 . 4 1
0 . 1 3
0.00:-r

< 0.005
< 0.005
< 0.005

The co' t ro l  group l rad s ig ' i f ica ' r11'  r lo 'e bro ' -
clropuIrl onan' obstnrctiorr s, as eriden ccct bi ' t lr e anrou nt
of prednisolone adnrinistered, after six *,e e ks of acti*e
treatrnerlt (Table 4).

The fir l leffect of BDP rreaî.nlellt co.ld be see' afre r
forrr to six rr'eeks of treatrnelr t. No patient strfferecl from
side effect-s such as hoarseness or oral or nasal canclidiasis.

f)ir.*sion

The i'halatior-r of steroids has bee' used i' the rear-
m en t of bro' chial hlperreacti'i tr'. Horvever, tir e mecha-
nisms of its acdon are complex and not full l ,understood
[6]. Carlserì er al l7l reported 22 children rt,ho had
acute bro'chiolit is treated u'ith nebtrl ized BDp. The
patients experienced fe*'er episodes of u,heezing aucl
recei'ed less bronchodilator i..u,rn.r,t after .ecài,,i,rg
i'haled BDP for eight rt'eeks. The effect of BDp per-
sisted for se'eral weeks be'o'd the reatnrent period. In
i nfan ts r,''i th persi sten t *'h eezi' g, si gnifì ca' i i r'pro,,.-
ment i '  tachrpnea, chest retracdon, u,heezi'g a'd
ainra,v conductance was found after treatmeni u,ith
'ebulized BDP for only nvo weeks [g], but this effect
disappear-ed rapidll'after BDp treatment ceased. In this
studl', there rr-as significant therapeutic impro'ernent
after four to six weeks of BDp reatmerìq e'aluatect b,v
the freque'c' of wheezi'g, disturba'ce of sleep and
amount of oral prednisolone required to conu-ol s1,-p-
toms. As the trial conti'ued, the differe'ce in the
ser-erity of srmptoms benveen the nvo study, groups
reached staristical significance. This result was similar-
to rhat reported by Bisgaard et al [9].

Akhough BDP can be effectively inhaled bl,older
children, adequate deli'err to i'fants a'd young chil-
dre' is difticult. Infanm and young children generally
ha'e low tidal'olumes a'd an unreliable compliance. A
simple and lou'-cost spacing de'ice, dre poly,.q,r.r,.
coffee cup, has been in use for se'eral yeais to deli'er
bro'chodilators ro young children I l0] . unforrunarell,,
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