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G'.Yîff.ifft3"Ti"r,:*:ixltrffi H.tHnt#*'m,#;*H*'gnaffi,$ttffirusy lrlay Orollcurcr GP.urcuuu [rrftt pautuls wlul iI:'lllIUAt- 1...(+r.*;l-z
bc administered cither orallyrbl mudr mò6 s.fà". b" !rrl. tÌvr i t ,rhtÈ ".. t-... cr d. ','É1:,"$ t: .. . :F
inhalation. with thc recognition thai ainrày i"nil;;- Ery"f fLTJ..l.lTryp"dffi , :.ìi : ::. :",'T;f ''
tion is present even in patients with mild asthma, ther- Ay-.àaù"ùgìi;ui i"nrii-àtióit; i"tràÈA:Ifrldcijl
apy with inhaled glucocorticoids is now recomrirènded ticoids consistently lessen airway hyperrespoisiveness
at a much earlier stage.r Howeyg despite their proved iri'adulié ila.nitéren with'asthma.íf Longlls.m tiài:'
..ffi:u.y in the treatment of asùhma" enthusiaìm-]ff *_menf:lrfrih 

inhaled glucocorticoids reducJs,'airwaylre.-
their use has been tempered by conc9ry about systemic spondiveness to histàming cholinergic agoni.sts, and al:.
side effects. Because of this corc€m, Iess effectiíe ther- lirgens {affecting both .-iy, *a làte'ie-spoiii.r). Sú.fi,
apies are often preferred, pàrticularly for'childlgp , 'r':" treàfment-simitaily lowers: ièsOrihsivenerr to exercise.prefbrred, parttcularly tbr children. i treafment=similarly loruè1s^ièsponsiveness to exercise,

MrcuaNrsM oF Acrrox: : : . fog, tld'3ii; bluayia-nr",t.li$qiU.;.anA irriiintò Èùch*
YI Î:ilyl'. . as:n lfur rioxide and metabisulfitcr. Inhol.d qLr"ocon-, '

llol€cular ltihanlsms . :-l:r"iilffff:fioids 
are highrt riopÉ'ic. rhey [::$$ffiH;.liii:jltr*ii l',Hffij,*j"H**'*': i

rapidly enter'airway cdls; where-tàcybind+oe*osofià--àf+irc"adavin,resooinse to a saasmoeif].4Thc.rèdù;] i'.]

ffi::ff#'fll1ffi:i:î:Î;'iT:::',ffffi'f;É:'rólfii'.'ffi66,yrîr*ffi'*::"ig$'gg1ilfrffix "4glucocorticoid-responsive element! of.fenis,.therebv ci-n \,iftÈ ntaxnitude ofirlie.reductón ivaricsr'.ttd ai.*"y r"- 
';

ther.increasing or.decrcasing gen€ t.auscriptior,. nr"y. ' ','""pu.;ì"à"* ortcn: icÉaiiúigbqoiry+ì'Alihóugh.i.ihd: ;also bind to, and disrupr the activity.ofì,citbei.tran.crio-r ,,, r*armept ruppresse.inflar4rnatióq,ii,-iv Ée u"àfil tò L{
tion factors in the mrdeus.2 It is likely that,t!'c alterèd,.,r,rreverse,thé perùtcnt itrirqtqrdli4ranàés'tliat tiódlrlie il}
transcription of many diffcrent gcnes i" inroin a i" tfr" r, ' , thc discascii,-.,. :.,;ì";i,ti,.l j..ù i;ttd;rf, , il^1 ;.J:ì: "*
anti-asthma effect of.glucocord:l{tlly.the dru.gsl..,.!r.,r..r.',r,4(iri,Iir_,-.Cijii"li iÉìfiiftV:\, ! ; " , 
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of the gèr., for the'cyrokines implicated;i",^irrà"tic.,,.,''stugie;'ii,Ao.qlif.,,i',n, olr,ì',e*dil;iu':;,ii-'.ii,,,1,;t;;Ì'i;rli;
inf larnmat ion.2 ' : r  '  , ' . i . ' ì ' ' . , ' . - , . . r  ' ' , . ' i r ' . . , , i i  : , . . i r , ' : i  . Inhaled'gl t icocort icbid_thérapy'was in i i ia l ly  inpro;

cellutar Effects 
i irri,,:- ' :, :r ,, r. ir! .duced to'reduce the need fbr oral elucocórticoids in'pa-"

tients with severe asthma. ,Seveàl studièj-lrarrc:*ón:l
Glucocorticoids may have direct inhîtiitory èffects.ón---- "fiim-ell fhaf inha-léd glucftóf'tìEoidtfièiapfdlto*s'ùeày'

ma_n)'of the cells involved in airway inflammation in patients to stbp t"kiíg the drugs'ora[yií lnfiai.a'gl*
asthma, including macrophages, T-lymphocytes, eosin- cocorticoids beganrto br used br patiènts with'milder,
ophils, and airway epithelial cells.s In culture, the drugs asthm"a wlen th-è iecognitiói grewthat'iirfladtùidi'íbh'bo.
decrease cytokine-mediated survival of eosinophils 6y presént,'even:in the *ild.forrns of the disease, from,the
stimulating apoptosis. This process may explain the onset of the illness.r4rs Inhaled glucocortiioidSa'rE úúhi'
reduction in the number of eosinophils in the circula- the appropriate first treatmenifog, p4tigntl WhgrqEg{l
tion and airways of-patients with asthma during gluco- inhalation therapy with Br-adr.t.rgi.-receftdi àgo"i
corticoid therap,v,a's particularly the fraction:of eo- nists more than ònce daily, * r."o-irended innatión-
sinophils with low density.o Glucocorticoids.may not at and international guiielines.lÍl-s,I",ì'f;iililir'i,ifi*iii*
inhibit the release of mediators of allergic'reactions newly diagnosed _aslhm.1 ytrg-,*=g19 p|"tylC {ojJygifrom mast cclls, but they do reduce the number of mast vcars, thbràpv'idth thé'inhàléifdùióèotticdiifBúdEl$f-. 1
cells wirhin the airway.só In addition to their suppres- itia. (ooo g,l;'iwice,aaîfl *dài^à iÉbto-",,"ùd.*al*
sive eflects on inflammatory cells, glucocorticoidì may the neèd aoi inhalation'tkrapy witi.B-j:aÈr;*úÈ!i$tl::

. improvèd airway functioriJqa par.a!1g! g1qup .Fg?tA+. 
'
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shoufd be addressed to hofessor Barnes.
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dosc.of ,inhaldrbufuonide {200 r14;ifipice,daily}rhad *iedib&mdtslitiúnd:prc*ribed.aarti-astlrnc.tncdica+
fEwer,syinptoms and showed;progressivc,improirment rti6;d;rpitientsfdhblitreatj,1ry1th.,#"h"tr d.b*h;r,h"
il lung qrnction.during one yo{-"f therapy-lvfany:bc: ,."otte. dipropioàatc-ireceived,sisîifica;fé*r*rir",i*'cams 

cornpletely asymPtomatic,P Although thq effects ."9opuga,.ùtrpadents fori*hbir,arniinhaied difi;or inn{$o glucocorticoids,, onnairway,,lrèponùven ss ,ticoili *"*,ànrupt"i*ibddi{rd$Érqd ;Jd" dh{,"ù-tùmay take several months:to reach-suplateau,rthe;irrr, ,Ttphumber,,of,fotiertts,rtiiàid,"a.r*1"*"1ù,ho* .oe#,
provement in,the symptoms of.asthma is,morerapid.ll irilf.-'':lÍ;,0ìtht, ,--;i, 1i1,.yi...;;,',r,"lln ;+.*l,pn;6rlt,tbftl;;;ì:

Ì

,r,:lligh dgserof inhaled glucocorticoids are no':widély 5Í9,"J",?n,9hfgrtlît.,qb,?ll,fgjly,"..[.tfl{T[gJ#.Hi3ir*{*À;
used,, to:qontrol rnoretÉevere 'asthma.i íFhid,rreatmeni ,rri-*l*"|€lt,{r,.tutirn"iJ;ff"il#nji-Siltiú'-Rffiffi
markedlyrredqQe-s, the:need for oral glucocorticoidthen" .AUl,''"" iatrcnts,with,astlima,J-J;*r*AE";ffi.
apl .ang improps ithefgnloj"j ,*?t:, $€v€rc : *9 rTT: edg'the'rolg,.fi th; dr"gr i*rth" nàarfi,g"rtt'*ftàdùffii;
stable forms of the diseàse.2z-2a Inhaled glucocorticoidi 

"Uut*rtti"ii 
pufmot a.r'61ril,@ B$rd"rú*Fp-$

are the treatment of choice in nocturnal ast[ma, which rensirThel]f,ailurertto_ irnpro*a;aiirvalruoúr*rrd;;t#
is a manifestatiori"<if infldriietl'alriiúiy3i,rredilcing,both sorr,but*i ft;;ìl; t""I["t"),of o'iLt ú"èrù;o6i;nighttime awakening and circadianiv-ariation in.airway scrves to,distinguish;CòpD"frofnrhrstú"*T;Ght
function'25 
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.,Although inhaled glucocortieoids effectively control iniprove eithàithe turrgfìr;;til";;;*rr;;q.;"ó;;
asthmatic inflammation, they must'be'taken, regqlarly. sivàness of,patients *it[-ita-to.mocleot" CCífn tr4
The dose needed to maintain cqntol, however, may dé- though lorrg.. tr.u,-Lnì-irud ,o-. beneficialeffehts.sr
crease.26 When therapy'is discorrtinuedr-symptoms.nd - , i-,:r,. i .: i  i ,;. ' ,rír ' i : i i .r; i lr.r; i i  ,.- i i  *:t4,,; lr* i*+iìf*i l :,r '
Virway responsiveness usually rerurn to'pretrearmenr q"tqnli:"n:,gl PittSt",,*-?-f"miltlffi.. ,r*;f*fii.iiiitnfi*
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-- lnhaled glucocorticoids a':e..equally effective in ahiF 'relativrly fewrstuilies;comparirqg:ttrecf6cacyof thà:tnaf*
dren' In an extensive study of chiidreî 7 !o l7 years old, ious preparations, 
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bations.3l'32

Prevention of lrreversible Changes

Irreversible airflow obstructiorr,$e.yg.lops in some pa,
tients with asthma. Although rhe latho$hyrioìÀ*i. ir-
sis of this change is not understoòd,:il is proba6ly the ,
result of chronic airway inflamm.àiion unà mày tírere-tl
fore be prevented by the use of inhaled sruco;oitiioids:""
The accelerated annual decline in lung fuhction typical
of patients with asthma has beLn slorued by suchir.r,-
ment.33 D_elaying the start;of inhaled glucocorticoid
therapy after diagnosis may lessen the ovérail improve-
ment in lung function in both adults and childre;27,i43s

Reduction in Mortality

Since prospective studies are-almost impossible*to -- -
conduct because of the large numbel of subjects; re-.:
- - - : _ ^ ' J  : - :  -  |  r  . rquired, it is notis not known whether lSrhaled glucocórticóids,i
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red-rce mortality from asthma. In a retrospectivd Ìe-..,ilr
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Inhaled glucocorticoids, even in.high,doses, do not
increase the frequency of infections, such as tuberculo-
sis, in the lor.r'er respiratory tract.52'53.'Thè àini'a1ryeiiÉ
thelium doe.s not become atrophic".evil.after l0 years
òf th"rupl'.5i Cough and throaiirriíàtior,, somerimÉ, u.-
companied by reflex bronchocpnstriction, may:ocQur
when inhaled glucocorticoids are given-wit[ a metered-
dose inhaler. These symptoms are,likely to be due to
the surfiactants, such as oleic acidr.in,pressurized aero-
sols. Thev disappear if a patient switches to an unpres,
surizcd, d11'-por,r'der inhaler.55 i i ., .. ;.. , . i . ;.. I

SysreMrc SroE Errncrs. j

The elficacv of inhaled gl,r.o.orticoìd" in the contràt
of asthma is undisputed. There are, though, concerns
about their systemic effects, particularly because they
are likelv to be used lor long periods and by children.56
One major problcm for researchers is deciding rvhether
a measurable s1'stemic effect has enough clinical im.
portance to require long-term follow-up studies. As
mort: sensitive biochemical tests of the systemic effècts
of glucocorticoids becomq. available, such effècts may
be identified more often, but this will not mean that
they are clinically important. Another difficulty lies in
distinguishing the side effects of inhaled glucocorti-
coids lrom those of oral glucocorticoids since many pa-
tients arc treated n'ith both. The systemic effèct of an
inhaled glucocorticoid will depend on several factors,
including the dosc, the delivery system used, the site of
del iverr '-  gastrointestinal tract or lung - and the in-
di ' idual patient 's rcsponse to thd" dru$ : ' ' ì :  i" \  r  '  .  ' . . , ; : i . : i

Effect of the Delivery System 
:' ' :i : i

.  . , . . . j i . ; ' l - ; 1 1 :  . . r ,  t .  . . .  
,  : )  î , .

fhe systemic effèct of an inhaled glucocorticoid de-
pends on the amount of the drug absorbed into the sys-
temic circulation. As discussed above, approximatelv 80
to 90 percent of the dose inhaled from a metered-dose
infraler is dcposited in the oropharynx, swallowed, and
then absorbed into the circulation from the gastrointes-

Uii,*+g,if 
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tnÉ, irrr,gJ., nLtry*:tt s*sys te m ic é ff.q tr urg

reduced,if a lspacer iq, .used.s. I?i,Fgepatients, using {ry':
pornde r-' jghal ery, rin si n g'the'', mcg4h i si gr i larly re duc es
sys@mic e&cp,?3,,To reduce ,oraÌ deposition and sys;
fem iq +herP t igr ; all ; Patiest 9 r F.e..cclYlng. a, .d-qi l1i,fl osE Lqf
lqti,lpqs#han. 9Q0, :LrB of ".nlioh.led glscqqp;ttpqid
lhg *dr :-.., depgndiTt g . on t\e, t ypg-, 1qf inh aler . a ; g.it hE{

' tt$G' 4 spacer, o{"qnse thcir mouths aftEr, inhalatioq Tbé

e.nrtqÀ,oe theilrhafe{dose tharèàt.ri ihe lungs a uàC ,
presqmablyr cTe4tes. ttre, thcrapeutic'.gffect - may,, 4hS
be pabsor.bqd :intg ; the,systemic : circldation. More. f f.fiî .
cient deliv,9ry,tg, tlrgi lungs ;ís thu.q, accompaniedìtby
ipcrea.sed; slsternic absorption, but. thip is, offset by a
qsduction.in,lhe,,dose , nee,ded fo1 ,-oppimal, contrql of
alrway,infl ammation., Fgr'g4amplg,,A.Fultiple dry-pow;:
der delivery systgm,..the, Turbuhaler, delivers approxi-
m4tely 1wit9, Íls;much glucocorticoid to, rhg,lugss.+f
g,the1 flevigeg * |ru.t 19qpire5. gnly .half as largg a doqe.S;

Subprdésion' oi Hypotha I a* ia-eiru iU rjll j rehà r Fú';ciióól 
È

Clu.o.ortico id a.., g, ffi re s s th;'r,rr,;riorr'àt'# ii'ilt
po thalamic - p it uit a ryl ad ren af 

'ai 
i s ót' igduèin g ll'èffi

cretion of cortiqotropin, which,in turn reduces,,tàq se-
cretigq of gqrtisol by fhe adrenal glands,lllre degrtqigf
suppre.ssion depends on the dose, {u1ation, ftequgncg
an{ timing of glpcocorqisoid adminiEtrltion, Frol"lgqd _,
adrenal suppression may,lead. to reduced, aàrenal rs;
sponses to stress, but lhere is'nq ip----------------vidence. : that : qy9;1
hi gh doses of. inhaled gluco gorticoids redqca, .a'patientl$
plasma cortisol response to the, stress,.produce.d" by gll
exacerbation of asthma or by, insulin-induced hypoglyt
cemia.6r Basal secretion of corticotropin and cortisol
may be evaluated by measuring plasma cortisol either
in the morning or at several times during the, day and
night. The amount of cortisol excreted in the urine duri
ing 24 hours mat also.be1,14easured,91 Other,.tes.tl
measure a patient's adren4!. Tsponse aftgr stim"t?ttgp
with cosyntropin, to assess adrenal reservp|Òi *ith b.
sulin, to assess both adrenal and pituitary reserve. , ' ,.,-r

S t udies of pit uitary-adrenal'func tion,,in patients,i,qi
ceiving inhaled glucoqorticoids have had incgqsis[ent
results, some showing.quppression and others.,r.ro sup;
pression. IMany studies have been; gnqg4trolled, and
others are difficult to interpret becaube ùatieqts 

'i.ei

ceived. prior therapy with oral glucocorticoids, whigh
may: affect . the hypothalamic-pituitaryTa{aenpl 41i$
for , several weqks.ra , Beclomethasone. -anp,,Uq$e1On{à. ,
given in high doses (more than l600,pg per day)lby,a
con ven t ion al me te re ddope in t-raler cause, ai dqp g,rrel atgd
decrease both in morning concentratiqn;.of plasiàà'éo*'
tisol and, in 24-houq, urinary,,<ior11wl,,,q1cTgii-o,-nl ,ali ,
though the values remain within ihe normàl iange.ú:f,,!',',
However,.when a spac€r is ugpd, B d4ily.;dose gf,,?g$ ,
pg oî beclomethasone or budesonide,has,noigffect ,a.r.l
24:hour urinary cortisol excretion.jl;Budesonide and
fluticasone, at high doses (more thàn 1500 pg pei dd.
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''eflbet : rh&", Urblomettíàirnie.ioiil bit,rft ei+l
hnrtioiiÉro-'{rr srudie rlii$ àhildrrd;f i"Ìilúd

fl un i soli d e' àrid' tri amcin ol3., Si*ù r fii l;;èb- tif 
- 
úp, t3i

l.Qp:fS,per daryshad no iffect on. ?Shbur urinary toi:
., tisél exiretion-'ltr Beclomethasonè, g'en'to chiHilìri
dgscs of.800 pqgr less, also lefru.iri".y corti*-t d"re_
tion rmchange6.6s'4 In studies in which: plairna, cortisol
ivas measured atfrequent intervars, thete jwas a smail
but si gn i fi cant,ieduciionr in rro.tu*rl,rr"roird Jrr.; L.t
lomethasoni ahd bndcsonidà we.e' irihelidi . -r. dós€8, ds
low as. 4O0 p.g; p.., 4"r.ir, 16"';rp-r";i-ù;;*r* *r,
not retated to dose for,dosix of inhdted:glucbiorticoidS
in the'range of 400 to.l@g:pg per aayu-"Oor.JrilSOO
frg per dal' have no,effect or,-tir",rid*nrir.rJo"r., n;
corticotropin or insulin-induced hypogly..*ií:1, 

-I, 
.,,

overall, in the'absence of, .previoul,La co.rcomitant
treatment with oral glucocorticoids;:isfiàledi glucocorti_
coids, in doses of 1500 g,g per diy or less iii ia,lt, a'a

109 ,* pe1 d.ay or less in-childreú, hurr. fittf. iiàny .t:
lect on pituitary-adrenar function.':Given; the :infre-
quencv of pituitarv-adrenal suppression,, 2, lowirate ; of

:ltri:,,'iffi!;if ,fi;'i:#'*1.v,="$i.Fr,elp...eg
_ _  

r  . ;  , , 1 , . , ; . . J  
j , . r - - , , 1 . : :  

i . , ,  . ,Effects.gn Bole Metabpl ism ,  r i , : : i , " . , , : r i : r j i , r .* : . , :  i i ,  j  , ; r r l  , , , ,
Glucocorticoids reduce bone mass directly bv inhib_

iting bone formation, and indirectry ty inr,iuiúr,u,,n.
secretion of androgen in the 'pituitu.y-go.,udurÌ'"od
a.drenal sr-srems a1d by limiting calciuin a't.*ìir" i"
the inrestines and carcium reibsorpti." i;,;;" ' i .nur
lrbr,l5tathereby causing secondary'hyp.;;;thwoid_
rsm.' ' '  (Jral glucocorticoid therapy is,,a-rvell_known
cause 

.of osteoporosis and an increàied risk of vertebrar
ancl rib lractures, but there are no riports suggesting
that long-term treatnlent rvith inharej grucoco-rìi.oid,
is associafed rvith an increased risk of f iactures; Bone
minr:ral clensit' may- be decreased by high doses of in-
l^|"^d 

qluc,rco.ricoids, but their effect is lonrounded by
the lact that patients taking these drugs ulr,, .... iu. in-
te rmittcnt courses of oral glucocorticoids.T+ In a recent
snrall study; the bone density of premenopausal women
rccciving inhaled glucocorticoiàs was ,tightly. lower
than' that ,f age-r'atched nórmar subjectJ. [io*..,r..,
thcrc was no comparison with patients *'ho hud asthma
but n,crc not trcated with glucocorticoids.Ts

sc't:ral lliochemical indcxes have been used to assess
tht: short-rcrm elfects of inhared grucoco.ti.oiJ.- o'
b..e nrctabolisrn. Bone formation h"as been'".rut.rut.a
b' nr.cas,ring ptasma concentrations of bon.-rp.'.in.
alkalinc phosphatase and osteocalcin. Bone ,.rf i i ion
has been asscssed 

.by. measuring urinary'.*... i iàn 
"fh1'dr'x'proline, calcium, and p"yridinium cross-rinks:

I' irtcrprcting the resurts it is ímportant to consider
thc age, dier, and physical activity of the puti*i.ìt i ,
also nccessarv to choose uppropiiute ,cbntrof g.";pi
because asthma itself .nuy r,'u'u.'àr, .ff.at.on some of.
thc variables measured - lor example,;the plur, 'u or-
te'calcin concenrrarion.T6 Although inhaled du.;.;rti-

cocorticòids ma!' cause I stunríng of grolvthl:'AsitnÀh t.
selfì like other chronic diseasés,.'rÀay r6'Sri11 r;i1.i.o5oi
grgwth and I delay .rhe onser of ,pubert/* ;Th; :aif":v bf
pubertx however, may allow children úith"asthirii tb
grow for.al.longer period, so'. that, their final,hèisht,,i3
normal. 'This .influence 'of 'asthína on ,grriwth i'iiakes
it difficult to assess the cffeètsiof iúhaÈJjgiltoc;.til
coids in cross-sgctional ..!tyflie,s,. Longitudin"al studies
have demonstíated'"ó ri*ilifilúì' ;ft;r-;'r;;;;i
grou'th of inhaled glucocorticoids in dbses oF tip t,j gú
lrg per day for up to five yéàri of ,trcatm"n1.rr,-àr,Oi.6f 

i

been particulàr,glhcerri that :inhaled ;itú:

even in children treared witri high.. aor., rul'. ion-'Àet
; , l i  I ; ;  t i ;  i t i

Tissue

relate changes in the irate of !growt h i to fi n a I : f,; iÈhfÌOr'n---
:1"9i?À nav,e derngrt..utg.a thar:thbi. ,ii ? L".n_Jp

prospec_trve, comparative study o[ inhaled beclometha-
sone (400 Écg per day) and theophyiline in'childien rn'ith
mild-to-moderate asthmà, theie was 'no dir,r.r.n..,i.i .
height, although the children treated v'ith beclo-.ihu-
sone grew more slowly.s FI_oweverr,.it., ic, 1e1, possibfe, to

period. In a, longitudinal,,, ihreélto_fivé_yéart,Ètu8y of
children'two' io i.n.r,," y.urs I old;rinhalei, budrroíiJe
(2ry 

ryg,p9r jay), hàd no effectitin growth.ee,*ei*
analysis of '21 

studies,. including oiier,B00,,childte;,
showed no effect of inhaled becrohethasone,'otrheightf

?#'"rTo.r',T':l'^-f l1:"q9-Tig{+,*,**',9,,,*h'si,,$àof the skin, telangieciàsia,'liia?3uÉl'di',f Jtfii;: -'i1ii$
probably resuh from-h loss of extraceilut".'g.;;Jlu,ib.
stance within the' dermisidue, tb the' drugji'iritriúitory
effect on dermal fibroblasts. Therdr;;+?;;o"ilin,
creased skin brui siys. 11a .pu:rpura in' pàtidnìs iedeiiin g
high doses of inhaled becrbmàttruronÉ; bu.r.rihq ri"io,irit
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Metabolic Effects

Hematologic Effects

Inhaled glucocorticoids may reduce the number of
circulating eosinophils in patients with asthma,6 póssi-
blv because of an eflect on local cytokiùe generation in
the airn'avs. Thev also may cause a small increasè in
circulating neutrophil counts.65 -'-.

'  ;  . . : . . ' : :  , , . , '  .  ,  .  , . 1 :

Central Nervous System Effects : .r ' ': ' -. .'t

Despite the propensitv of glucocòrt icoids to cause
psvchiatr icdisturbance includingemotional labi l i t ,v;
euphoria, dcpression, aggressiveness; '  and insomnia -

onlv eight patients have been described in r+'hom psy-
chiatric svmptoms der,'eloped during ìnhaled glucocor-
t icoid therapy'.r+

Safety in Pregnancy

There is no evidence that inhaléà gf;a;;rricóids'
have any adverse effbcts on pregnant"women, their fe-
tuses, the course of labor, or delivéry.'1 It is important
to recosnize, though, that poorly controlled asthma
mav retard intrauterine growth and increasQ the inci-,
dence of perinatal mortality, and that more effective

:{nl}tfiq}f ta ú*ú.€',t_*Èfldg4s7. i :friJ'/., .!Ht!" qi$,

lLg
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