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LUCOCORTICOIDS arc ‘the’ most "ffccu ve thcr-

apy available for patients ‘with asthma. Thcy may
be administered either orally or, much- ,morc\safely, by
inhalation. With the recognition that airws y inflamma- ey bt
tion is present even in patients with mild asthma, ther- B y reducmg alrway mﬂammatlon mhalcd*glucocor—
apy with inhaled glucocorticoids is now recommerided’ ticoids consistently lessen airway hyperresponsiveness
at a much earlier stage.! However, despite their proved in ‘adults and children with asthma.!! Long—term treat-
efficacy in the treatment of: asthma, enthusiasm Tor mcnt -with inhaled glucocorticoids reduces-airway re-
their use has been tempered by concern about, Systemic SPODSIVCHCSS to hlstammc, cholinergic agomsts, d al
side effects. Because of this concern, less effective ther- lergens (affcctmg bOth early and, latc responses)..
apies are often preferred, particularly for-children. '

) MECHANISM OF ACTION
Molecular Mechamsms o -

Inhaled glucocomcoxds are hlghly hpOp lic. They to, spasmogens, but also llrmts .the maximal ‘narr'wm' ,
rapidly enter-airway cells, where- they-bind-to. cytosohc“wof-the’mrw&y- -response tosa spasmogeit:'4The 1
receptors. The glucocorticoid-receptor complcxes ‘then | ! airway |
move quickly into the nucleus. There they 7 bind t6 the a1 {infil'iféatment has been given for several months.
glucocortlcmd-rcsponswe elements of genes, thereby ei-it tuThe 1 agnitude of the’ rcductib’ variesyand alrway re
ther increasing or decreasing gene transcription; They: > sponsiveness, often remainsabnormakj thoug
also bind to, and disrupt the activity.of;dther transcrip-! .+ tréatment:suppresses inflammation ‘may be unable to
tion factors in the nucleus.? It-is: hkely that:the altered /i :reverseithe persistent structﬁral.’dmangcs th at ‘underhc "
transcription of many.different genes is involved in the 1. the disease.: g, o ssuildigy 1o beaaab .
anti-asthma effect -of- glucocorticoids;: but the: drugs’ it ¥ t moiziit ¥ Cuﬁé’kﬁ’ﬁgﬁ&g{ *
most important action may be to inhibit: transcription' it 11/ 't ‘ K fend.

b fmﬁ SVLik
of the genes for the: cytokmcs implicatedin -asthmatic:- Studies in Adults o o
inflainmation.? PEEES S {zs" Inhaled- glucocortlcmd ”iherapy ‘was initially mtro-
++ pinini .duced to-reduce the need for oral glucocornconds in'pa-”
PNt : tients with severe asthma. :Several studlcs~ha¥c_c0n~,;
Glucocortlconds may have dxrcct mh“blfory effectsoni " firmed that inhaled’ glicocorticoid therapy allows” many
many of the cells involved in airway inflammation in  patients to stop taking the drugs oraily.!’ Inhaled glu-"
asthma, including macrophages, T-lymphocytes, eosin-  cocorticoids began to be used for patients with ‘milder:
ophils, and airway epithelial cells.? In culture, the drugs ~ asthma when the fecognition grew'that'inflammiation is”
decrease cytokine-mediated survival of eosinophils by  present, even in the mild forms of the disease, from the
stlmulatmg apoptosis. This process may explain the  onset of the illness.!*! Inhaled glucocorticmds are now
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Cellular Effects

reduction in the number of eosinophils in the circula-  the appropriate first treatment. for patients who. need,
tion and airways of patients with asthma during gluco- inhalation therapy with ﬁz-adrcncrgxc—-reccpto ago-.
corticoid therapy,*® particularly the fraction of eo-  nists more than once daily, as recommended in nation-
sinophils with low density.® Glucocorticoids. may not  al and international guidelines.! : patien

inhibit the release of mediators of allergic reactions
from mast cells, but they do reduce the number of mast
cells within the airway.*> In addition to their suppres-
sive effects on inflammatory cells, glucocorticoids may  the need: for mhalatxon therapy with B s-agonts

L , 1mprovcd airway functlon.“ln

From the Department of Thoracic Medicine, National Heart and Lung Institute,
Dovehouse St., London SW3 6LY, United Kingdom, where, nepnnt mquests
should be addressed to Professor Bames . . L



fewer;symptoms and showed. progressive improvement
~ in lung function.during one, year of; therapy. Many be:
‘came completely asymptomatic,?. Although. the effects
of jnhaled:glucocorticoids . onr. airway iresponsiveness
may-take several months-to reach -a‘plateau;; the; im-
provement in:the symptoms of asthma is: more rapid.2
»High doses of inhaled glucocorticoids are now-widély
used; to-control more! severe ‘asthma.;{Fhis; treatment
markedly reduces the need for oral ghicocorticoid thet-"
apy and improves :the; control of more; severe: andun-
stable forms of the disease.??* Inhaled glucocorticoids
are the treatment of choice in nocturnal asthma, which
is a manifestation 6f inflamed ‘airways; rediicing both
nighttime awakening and circadian variation in airway
function.® ;.. ., R P f
:;Although inhaled glucocorticoids effective y. control
asthmatic inflammation, they must.be: taken regularly:
The dose needed to maintain control, however, may de-
crease.” When therapy is discontinued, symptoms and
airway responsiveness usually return to pretreatment

levels.227 i
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Studies in Cpildreq BT O PN FE N P T
Inhaled glucocorticoids are .equally effective in chil<
dren. In an extensive study of children 7 to 17 years old,
those using the drugs showed a marked improvement
in symptoms, peak-expirato
function as compared with a group receiving regular
treatment with an inhaled B,-agonist. The effects were "
sustained for the 22 months of the study,?® but thechil-
dren’s asthma worsened when the inhaled glucocorti-.
coids were withdrawn.” Inhaled glucocorticoids are’
also effective in even younger children. For. example,
nebulized budesonide reduced the need for oral glu-,
cocorticoid therapy and also improved lung function
in children under the age of three years.®® In studies™
of preschool children and infants, glucocorticoids in-
haled through a large-volume spacer also improved
asthma symptoms and reduced the number of exacer-
bationg.3!32 S '
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Prevention of Irreversible Changes

Irreversible airflow obstruction develops in some pa-
tients with asthma. Although the pathophysiologic ba-
sis of this change is not understood,‘it is probably th
result of chronic airway inflammation and may there:

fore be prevented by the use of inhaled glucocorticoids:™

The accelerated annual decline in lung function typical
of patients with asthma has been slowed by such treat-
ment.* Delaying the start:of inhaled glucocorticoid
therapy after diagnosis may essen the overall improve-
ment in lung function in both adults and children 27335

Reduction in Mortality

- Since prospective studies are-almost  impossible -to--~

conduct because of the large number of subjects re--
quired, it is not known whether inhaled glucocorticoids, .

i

red.uce mortality from asthma. In a retrospective’ res.

in
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dose ofinhaled, budesonide (200-igswicé, daily)shad

ory-flow variability, and lung

" termine the proportion of the inhaled drug

: * RS S R AL I IR R R A S Y
1Blanching potency in indicates topical potency, relaive lo thai of dexa
asone. . FORRRIATY COFLEOL DXL,
! §Beclometh propionate is d in the fiver!to the more active beclomethasoric
monopropionate. N ey L oy ]
" Larger dosés (100, 200, o 2507jug pér puff) aré available h Erope, Asia, and Australia
., but are not yet available in the United States. onide bk no efteor oep
" fThe 'dose delivered by metered-dose inhaler is 200 pg, | J(legjsdeﬁvgd.
O spaced. - Y :»3‘3:ms§]'(a ot i i8sY 2pinb oo
¢ 3%Not availabl in the United States, "+ 711530 t11an 1300} g pov davy

‘iewtiof:mortality and! prescribed. aati-asthimi-medicas
‘iarkjipatientscbeing itreated with inhaled: beclomethi,
ason; dipropionaterreéeived sighifi cant! protection.ids
compared with patients. for, whem aniinhaled glucacors
‘ticoid! was+nbtupresdribéd } (adjirste:d -odds) ratiol. D)
‘The:number.of patients: sttidied wasismall] however:3; .
AR Sy e s e ot ikl oo
Effects on Chionic,Obstructive Pulmor,ary Disease,  a:
‘TuAlthoughithe bericficial cffoctsiof inhalod ghibeort
coids'on patients:with.asthinia:aren awwell docuriient:
" edj'the role Gf the drugs in'the manzgerent of chrowie
obstructive: pulmonary diséase: (GO DY dslessrappaty
ent, The: failuresto- improverairwaiy:obstiuction -ofsa
short.course (two to four weeks). of airat gluéoborticoids
servés to;distinguish; COPD from:tasthmaxTreatmeis
with-inhaled: glucocorticoids: for thrée months failed t
imiprove either:the lung function or-the airway respori
siveness-of patients with mild-to-moclerate COPD,¥:al-
though longer treatment had some beneficial:effects.®,
i Dot bttt et phedaite g1 Yo mai g
Comparisons of Different Preparations. ..t usivbirkison
«Seyeral. glucocorticoid;, preparatioms. forzinhalatiail -
therapyare now available, althSughiniotall of: them’ase
available in all countries:(Table: 1). There: havebeefr
relatively few studies comparing the e fficacy-of. the var-
lous preparations, and it is'important to ‘take into ac
count the delivery system and thetype:-of: patiénts stud \
ied when such comparisons are made, Beclomethasond
dipropionate, flunisolide, and ‘triamcinolon€are i’
rently available in the United States, but there ‘have
‘been no studies comparing them. Budesonide, widely
are]

[

-available in many countries, and" beclomethasone
_ 39, £ i Toes ot ¢
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_equally effective o
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macokinetics of inhaled glucocorticoids de-
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Beclomethasone dip&pionatﬁ :
* Beclomethasone monopropionate§ -
Tnamcmolone L
Flunisolide '

DIREY
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glucocorticoid receptors,in, vitro, relative

*Adapted from Reed.?, 4

1Values are for binding affinity to human
of dexamethasone: :;




Hrid fbudcsomde arefmbjectsw
aF% *d5ses tabolismi‘in the liver:so-that fess
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of'a aryvpowdcr ‘inhaler ' will ‘achicveithe: sdme’ effect:
Between 10:and 20 percent'of: the:- inhaled drug: enters

the rcsplmtory triact; where: it is:deposited”in the: air- lyiAdmiristration tivice: daily" mi:cq

ways.and is avanl ablc for absorpnon intorthe systemic thOugh a schédulexdf four doses:per: day‘may-be: préf*-'
circulatiori: . i1t and b sorarina: v el o

, erable- for ‘patienits - with moréiisevere Lasthina, 4149 For
Most of the studlies on| thc dlstrrbutlon of mhalcd

ribution 2 glu- patlcnts wnth/mﬂd asthma;one dose: per: dajf rhidy suf>
cocorticoids have: bden: 2o Shdoctéd sy hormal” 4 B cct’S‘. bk sy ;.&smmsuimf'arnmu az 5
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Factors ‘such :as: :alrway mﬂammatorwdxsease, airway Borh ensty sl Iy
obstruction, ‘the: age of: the patient; ‘andconcomitant it vy LOCAL SIDE. EFF ECTS
therapy may: all” alter-the: disposition &f. the sinhaled Inhaled glucocortlcmds h
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i |gure 1, Phdrmacokmetacs of Inhaled Glucocomcouds‘”“ 3
These dmgs reach the systemlc curculatl

on through either the gastrointestinal (Gl) tract and liér (from ihe‘swallowe‘d‘
lung (from the inhaled fraction). <1327 & rif I ERTSIRL ISy




The mosL common.. s:de effcct-ls dysphoma (hoarse-
ncss),*whlch affects. approximately gne third of treated
patients.¥ It. may be due to.myopathy; of the laryngeal

psglcs and i is reversxblc whﬁthreatment is stgpped 3t

l e, but

Ompharyngcal candldlasls, (thrush) may bc a prQb-
lem for some patients; particularly, the, elderly, and :es+
pecially when the drug is-given. more than twice: dall.y
Use of a large-volume spacer protects, against: this, ef-
fect by rcducmg the amount of inhaled glucocortlcmd
deposited in the oropharynx... .. i oo o0 o :

4 .

ERASLIC REAREA SIS S 1

Other Local Comphcaﬂons o

Inhaled glucocornconds even in. ‘high, doscs, do not
increase the frequency of infections, such as tubcrculo-
sis, in the lower respiratory tract.’?* ‘The airway epi:
thelium does not become atrophic, even after 10, years
of therapy.®* .Cough and throat irritation, sometimes ac-
companied by reflex bronchocenstriction, may occur
when inhaled glucocorticoids are given with a.metered-
dose inhaler. These symptoms are likely to be due to
the surfactants, such as oleic acid, in pressurized aero-
sols. They disappear if a patlent switches to an unpres-
surized, dr\ -powder inhaler® . i ..., . ik

SYSTEMIC SIDE EFFECTS o A’: ’ "?“

The efficacy of inhaled glucocortlcmds in the control
of asthma is undlsputed. There are, though, concerns
about their systemic effects, particularly because they

are likely to be used for long periods and by children.

One major problem for researchers is deciding whether
a measurable systemic effect has enough clinical im-
portance to require long-term follow-up studies. . As
more sensitive biochemical tests of the systemic effects
_of glucocorticoids become available, such effects 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 from those of oral glucocorticoids since many pa-
tients arc treated with both. The systemic effect of an
inhaled glucocorticoid will depend on several factors,
including the dose, the delivery system used, the site of
delivery — gastromlestmal tract or lung — and the i in-
dividual patient’s response to thc‘ drug S

Y

Effect of the Delivery System ;

The systemic effect of an mhaled glucocortlcmd de-
pends on the amount of the drug absorbed into the sys-
temic circulation. As discussed above, approximately 80
to 90 percent of the dose inhaled from a metered-dose
inhaler is deposited in the oropharynx, swallowed, and
then absorbed into the circulation from the gastrointes-

tinaltragt
wampharyngcal dcppgmu

'usc. aspaccr or rinse their mduths aftcr, lnhalation,Th

@"{g ;—*d él}ﬁ -useof a spaccr markcdly rt:dm;f .
smce large parnclf;s are -

he.dry ungi Ne; cless!&systcmlc effects: ar; -
reduced if a;spacer is; used, 7 Foggpaﬂcnts«usmg dry-
powderxmhalers, rinsing ithe’mouthsimilarly reduces
systermc effects.?. To :educcgorali deposmon and sys-

0048 of aninhaled: glucoc@ﬂtxcq(g
U‘dependmg on the, typc,lof inhaler —either

pa:thn‘of the mhaled dose that enters the lungs;r an
presumably,crcaxc,s the, therapeutic c;.ffcct — may;alsq ~,
be .absorbed iinto; the, 1Systemiccircylation. More %
cient, dchvcry&m thef lungs : s, thus. accompamc
increased;. systemic. absorptlon, but. thns is, offset by a
reduction_in the, dose. needed for ,thlmal control of
airway, mﬁammatnon For, .example, a multiple. dry—pow-
der, dellvery system,, the: Turbuhaler,, delivers approxi-
magely ;w:ee as;much glucOcortu:oxd to,the lungs a§_

erian s S o
creuon of comsol by thc adrcnal glands The. degr;gtgf :
supprcssxon depends on the dose, duratlon, frequency,
and timing of glucocorucond admlmstranom Prolonged

hlgh doses of inhaled glucocortlcmds rcducc: a patlent s
plasma cortisol response to the, stress produced by an
cxacerbatlon of asthma or by msuhn-mduced hypogly- ;
cemia.®' Basal secretion of corticotropin, and cortisol
may be evaluated by. mcasurmg plasma cortlsol elthcr
in the morning or at: several times during the, day and
mght The amount of cortisol excreted in the urine dur:
ing 24 hours may also_be; measured.5? Other, tests
measure a patient’s. adrenal response aftgr stlmulatlon S
with cosyntropm, to assess adrenal reservpz or Wrth mv ’
sulin, to assess both adrenal and pituitary reserve:.,;
- Studies of pituitary—adrenal function, in. pauents' :
ccwlng inhaled glucocorticoids have had Ainconsistent -
results, some showing suppression and others .no._Sup:
pression. Many studies have .been uncontrolled and
others are difficult to interpret because patients Te-
ceived prior therapy with oral glucocorticoids, Wthh
may . affect  the hypothalamlc-pxtultary-—adrcnal axis
for .several wccks 4 Beclomethasone and\ ,qucsomdg
given in high doses (more than 1600,ug per day) by,a"
conventional metered-dose. lnhalcr cause,a,(dos relat d
decrease both in morning concentratigns of plasm cort
tisol and. in 24-hour, urmary corUspl' € ion, al
though the values remain w1thm thc norrr‘lal.lrange.""“
However, when a spacer is used, a daily dose of;.2000 -
frres of beclomethasone or. budesomdc has. no;cffect on-
24-hour urinary cortisol  excretion.®?, Budcsomdc ancl »
fluticasone, at high doses (more than 1500 ug pcr day)i




have 1S veffect  thar: bedlomeéthsoe 6 pituitts

- flunisolidé and ariamcinolone; given: ity déses of upits
- 1000'pg per day; had no éffect on-24-hour urinary cor:
- tisol exeretion.®>® Beclomethasone, given ‘to children'in
~-doses of 800 pg or less, also left urinary cortisol excre:
tion unchanged.%? In studies in which’plasma: cortisol
was measured at frequent intervals, thereiwas'a small
but significant reductiontin noctuinal’Values wher bee:
lomethasone ahd badesonide weraiithaled in-doses'as
low as 400 pig'per' day.’* This: resporise* however;: was
not related to dose for'dosés of: inhaled ‘ghicocorticoids
“in the range of 400 t0:1000- pg per day’2 Doses of 1500
kg per day have no effect on the ddrenal responses to
corticotropin or insulin-induced hypoglycemia:! i1+
Overall, in the absence of ‘previous ot coricomitant
treatment with oral glucocorticoids; inhaled glucocorti:
coids, in doses of 1500 pg per day or less ifi adults and
400 ug per day or less in children, have little if any ef:
fect on pituitary—adrenal function.” Given the - infre:
quency of pituitary—adrenal suppression,4: low!rate  of
glucocorticoid-related side effects would be expected
and has proved to be the case.” "¢ ¢ AvizE T e

Effects on Bone Metabolism .

“Glucocorticoids reduce bone rhass":dxrc‘ctly“by inhib-
iting bone formation, and ‘indirectly by inhibiting ‘the

secretion of androgen in the pituitary—gonadal ‘and

adrenal systems and by limiting ‘calciuin absorption in
the intestines and calcium reabsorption:inthe renal
tubules, thereby causing secondary hyperparathyroid-
ism.”® Oral glucocorticoid therapy i$:a" well-known
cause of osteoporosis and an increased risk of vertebral
and rib fractures, but there are no reports suggesting
that long-term treatment with inhaled glucocorticoids
is associated with an increased risk of fractures. Bone
mincral density may be decreased by high doses of in-
haled glucocorticoids, but their effect is confounded by
the fact that patients taking these drugs also receive in-
termittent courses of oral glucocorticoids.™ In a recent
small study, the bone density of premenopausal women
receiving inhaled glucocorticoids was slightly’ lower
than' that of age-matched normal subjects. However,
“there was no comparison with patients who had asthma
but were not treated with glucocorticoids.
Several biochemical indexes have been used to assess
the short-term effects of inhaled glucocorticoids on
bone metabolism. Bone formation has been evaluated
by measuring plasma concentrations of bone-specific
alkaline phosphatase and osteocalcin. Bone resorption
has been assessed by measuring urinary ‘excretion of
hydroxyproline, calcium, and pyridinium  cross-links:
In interpreting the results it is important td consider
~ the age, diet, and physical activity of the patient. It is
also necessary to choose appropriate ‘control groups,
because asthma itself may have amr effect on some of"
the variables measured — for example, the plasma os-
- teocalcin concentration.” Although inhaled glucocorti-

mwmc%mx_;ﬁuﬁi@&apmmm B

‘adrenal funttion ™11 studiesiof. children;inkuled . “effect.onrurinary calciumexcretion;: reversiblesddse.

- g per day for up to five years of ‘treatment 328 Iy~

T a——

related suppression of plasma osteocalcin has been re;
‘ported with beclomethasone and: budesonide gives by .
conventional thetéred-dose inhalein'doses of2000),
M ‘», 8 )y il t l »Eni &}ﬁo;&ﬁiéri .>5‘

me: spacer; even' in doses‘of 2000 ug pe
beclomethasoric ot budesonide! had any e

day;neither
, pmr

‘ma osteocalcin: concentrations in one study,® althou;
;some; reduction. was found in g{l thc&?,.Urin’ excre-
tal CRIN P L . AR 4 § L3 3
-tion -of - pyridinium ‘cross-links, a sensitive ure

bénei and: collagen’ degradation; is ‘not increaséd: by in-

haled' glucocorticoids (becloimiethasone! in a dose i
mioré thans 1000: g periday); even in patients also' giveii-
intermittent courses of oral glucocorticoids.” In'grow!
ing children, véry low dosesof oral glucocorticoids (for
example, 2.5 'mg of prednisolone per day) 'decrease
plasma osteocalcin and incrcgqe,q‘r_’i’nmagx‘l;xx,d.roxyp;fgj
line excretion. Beclomethasoné and budesonide. at dos:
es up to 800 ug per day, have'tio effect: 42 bisda!
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Effects on Growth: o I3 1o ofld i aiw

“~There has been particular concern that-inhaled glias
cocorticoids may caisse stunting of growth Asthmi it

self; like ‘other 'chr‘onic-disqza’sc's,/ may i‘e’sﬁlt‘*ihffpbor .
growth and delay the onset of ‘puberty.® ‘The ‘delay of
puberty; however, 'may allow’ children with “asthima to
grow for a'longer period, ‘so;‘th'_a.bg’thcir"‘ﬁnal?"héjght“iﬁ i
‘normal. *This “influence ' of “asthfha’ on growth makes
‘it difficult to assess the effeéts' of iﬁhaled'"ﬁlu&oto’rti—‘
coids in cross-sectional studies, Longitudinal studies
have demonstrated no significarit’ effect on statural
growth of inhaled glucocorticoids in ‘doses of up t¢ 800

prospective, comparative study of ihhaled"be‘c'l(})niq'thé—
sone (400 g per day) and theophylline in'children with
mild-to-moderate asthmad, there was o difference ‘in .
height, although the children treated with beclometha-
sone grew more slowly. However, it is-not possible to
relate changes in the'rate of ’growthft’o’ﬁhal'hﬂeig’}ft?é?ﬁ“
er'studies have demonstrated that there 'is ‘a ‘catch-up
period. In a longitudinal, three to-five-year study of
children two to seven years! old,"inhaled budésonide
(200 ug per day) had no-effection growth.® Avmeta:
analysis of 21 s‘t'udie's,t_ including 0\’(cr'f8001‘éhildrét1f,
showed no effect of inhaled'be((:Al'p‘nicthas'oﬁé“ph"h‘eight’,
even in children treated with higher doses for'a long pe:
ri(')d.ti?"‘ i ;4('.‘ P ¢ ,‘”\!, vt !
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Effects on Connective Tis
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Oral and topical Aglut:og%ggtiyc';gig‘sr“‘ggys};‘;eth‘in%igg ,,
of the skin, telangiectasia, ‘and ‘€asy ‘bruising. hese
probably result from 4 loss of extracellulariground 'sub-
stance within the' dermis’ dué’ to thé'drqgs“iﬁhiﬁitﬁr’%}
effect on dermal fibroblasts. T hcre*“"até*"fei;brté‘*of*‘»inﬁ
creased skin bruising and purpuri in’ patiéfits feceiving -
high doses of inhaled beclomethasone; b ‘dmoutit
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rticoids, in-

inhaled glucocorUCOIdS"

or high-dose inhaléd glucocortlcmds (or both
alence of posterior subcapsular cataracts
with both the daily dose-and the duration of oral gluco-

corticoid therapy, but not with the dose and duratlon of.

inhaled glucocorticoid therapy.® I ‘a "Cross-s

study of children taking inhaled beclomethasone or- bu-"

desomdc no cataracts were found on slxt—lamp cxamx-

nation, even in patients who had takcn 2000 ¢ ;Lg per day

for more than 10 years.* ..

Metabolic Effects

There is no ev1dence that mhalcd g‘lucoc rtic 'ds.

.

have clinically important metabolic effects,

changed after doses of beclomethasone of up to“?OOO
ug per day in adults®® and doses of budesonide of - up to

800 g per day in children.” In a group of patients with’

poorly controlled asthma, high-dose bcclomethasonc
and budesonide surprxsmgly decreased insulin resist-
ance and improved glucose tolerance; suggcstmg that
asthma itself may lead to abnormalltles in. carbohy-
drate metabolism.” Neither beclomethasone (2000 g
per day) in adults nor budesonide (800" ug per, ‘day) in
children had any effect on plasma cholcsterol or tnglyc-
eride levels.3%% , R

©oeg

Hematologic Effects B

Inhaled glucocorticoids may reduce the number of
circulating eosinophils in patients with asthma,® possi-
bly because of an effect on local cytokine generation in

the airways. They also may cause a small increase in
cxrculatmg neutrophll counts.® - : ‘

Central Nervous System Effects e nr .

Despite the propensity of glucocorticoids to cause
psychiatric disturbance — mcludmg emotional lability;
euphoria, depression, aggressiveness, and insomnia —
only eight patients have been described in whom psy-

chiatric sy mptoms developed during 1nhaled glucocor-
ticoid lht,rapy : ;

Safety in Pregnancy T

There is no evidence that .inhaled glucocorticoids
have any adverse effects on pregnant women, their fe-

tuses, the course of labor, or delivery.' It is important

to recognize, though, that poorly controlled asthma
may retard intrauterine growth and increasé the inci-
dence of perinatal mortality, and that more effectlve

' cb‘ntibl«oﬁ’wihma withlinhiléd g

crcascs the nsk of postenor subcapsulan cataract and‘

. Faspng

plasma glucose. and insulin concentranons are “un-..

wmmv mmq{g Wu/ Crvsaar | ' &

udoeorticoids: mayfred»
duce:thesel probfé 6 Breaseifeet mgﬁfnmicdmmmdi-' N
cated for ‘pﬂ?é’nlﬁ taking inkaléd, lucocortlemds be:. L
cause: thcsé!dmgsfamiﬁoﬁﬁié"“nﬁ mxlkﬂ FIA O
1 méx avry dirs zhionitieoonciy belsdes et sldiee

" " COMPARISON WITH. Oraxxg,%wg St

Wi

No'other therapy is as effecnvmn controllmg asthma‘
as th'e usef bf gluc‘.oi;ontl‘ uls hut G thc ti i
rbduc -tfic iil:cd for igh oses of ﬂ)é‘&x‘ug"s

peh s

although the)(

s't t grqvxdc eqmvalcnt asthma control (100
to 400 y.g per day) have no apprecxablc sxdc effects, are
cheaper, ‘afid-need to be: )
Nédocromil: redu or 'in
ticoids.in patxents who havc problems w1th oca.l
fegts,” but’ cromolyn h

9,217 Thc long-actmg mhalc:fl‘B2 g(l)mét sallne-
terol, when ‘added’ to. 400 g of. b omethasone,, p-
pears to glvc cqmvalent if not: bettcr,

docs an increase in. the dose’ of'bc;clo
1000 ug pcr day.” Thcophylhm: alone; docs. t con s
asthma’as cﬂ'ectlvely as inhaléd gluc"cortlcmds‘ and'

S e

t-actin, ‘,’BTagomsts_"hnd,
theophyllme but their use can lead to savings in, the di-
rect ‘costs of asthma tredtment by réducing 'the: nam-
bers of medical consultauons and” hospit i
sions.%®. o

£

Inhalcd glucocortncond dre: Vcry 'cf‘f'ectwc *imcontrol-
ling the symptoms of asthma and in preve{}‘lmg éxacer-
bations. Oral glucocortlcoxds may be’ 'c’q'ually efchtlvc
but-have many more side effects: Extensm: stu’dlés conl
ducted both in normal subjects and[u; :
asthma of varying degrees of seventy h m
ed ' that” mhalcd"hglucocor‘ngbi'c‘ls,‘ (1'r(ri<?3pﬂ cié’ i
preparation, have minimal’systemic. cllécts, even ac-,
cording to the most sensitive mdicators, at doses.of up
to 400 ug per day for childrén drid up 580 ‘Qy.g per'day
for adults. At higher doses there: is: some.evidence of
systemicéffects, although they-are less: hotlceable Wlth
budesonide and fluticasone thar&wl_'th : q_ofpe;h 1 Agm;t
Even at high doses (upt0:2000.ug. perwday)eﬁthenc,w;ht—
tle evxdence of any adver eTse’ gffcéts"th gmall'l‘lsk ggpd- :
vérsé“cff‘ects ‘at, hlgh doses ol Ulﬁha,lccl”g ucocorticoids
has to bc set against the risks of not .'sldequattelyi control—
ling severé asthma. Since the §ystcm1(‘:bé bsorpti :

haled ‘glicocorticoids, may,. beq reduced iby-.the. 1
Be- 04» ht

use. of

Q:8001

e e
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