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ABSTRACT: The selection of medication depends on asthma severity and currenttreatmenL Because asthms is both dynamii .oa cn-oig med.ication prqns nseart'o accommodate va1{biti!-o-oog, as well as ìvithirq individual patients over time.This flexibitirv is achieved uy aaiiting.." G*il;i-""4 tn t 
"orr"laúes 

phar_macological ther:apy r+ith ast'hm" *r.Éty y]r.ai"f'ti cfinical features, Iung func-tion' and medicaiion ."qoi*..ot , 
"oa 

includes-criteria for successful asthmacontnol An increase in number and iequency of .anùao* is indicated when con-trol cannot be achieved at the current 
*.n, foj tu. p"ti.rt is using the medicationcorrectly' The aim is to accomplish the i"rr" oi-tfi"opy with the least possiblemedication' once control has been achievà and sus-tained at any step, reductionin therapy c^n be considered, to identify the min;-u- tn.opy needed to maintaincontnol Patients and. physiiians 16ggtúer shoula aevetop,';";;Ii,J _"o.goment plan to help patients understaid, monitor 

"oJ 
*it.ot their asthmaEur Respir Rev., Ig3, 3, IS, 4g34gg.

Data from many countries suggest that asthma morbid-
iv p in9rg.asing, Írod in some ó"untries *tt--*onuriry
is also rising. The reasons for this increas. i"'ooruioty
and mortality are not clearly understood. Mcdicar com-munities in severar countries have responded to thisconcern by convening paners of asthma rioiair* úo de-velop guidelines on asthma detection *.i t r"un.oi _ato dissemin* ú:h_qanel reporrs. In lgg2, tte NationA,H"1rr, Lgng, and BlooO tnititute of the UniteO-itates
took the iniriative of.estabrishirg a working s""p or rgphysicians and scientists, represe-nting r 1 nationalities, forrwo purposes: l) úo exprore *re posJiuirity of developing
an international consensus sîztement on the di4gnosis andtreatrnent of asthma; and 2) to identify arcas-r*-oi.n-
$c study, to help resolve differences and uncertainties
in our undentanding of asthma and its heahtenl 

--

The in*rnationar consensus was devetopea over neco-urse of I yr of hard work and ttuee .odigr, and wasrybt q5ntly reviewed by 12 consultanc from"eighil__
tries. The final report was released in Marctr Tggi ttl,puUt]$eO in major. scientific journals [2, 3], _l our,r-lated into at least six.differeni trnguugés. ti is impossi-
ble to review the whore conúent"oin. ."p"J-ii' tt,available qpace, and this _paper wi[ be limited 

'a, 
À, pn_-

macological treatment of chronic asthma 
r'

Medication for asthma

- 
Medication-for pharmacological therapy, which is usedto rcverse and prevent airflow obstmctiol inctuaes Lti-

flTrn{ory agenrs and bronchodilaúors (table l). Anri-urarnrnatory agents may intemtpt the development of
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inflammation and..have a prophylactic and supprcssive
action. Bronchodilators r"i prinóipalry to arati'trre air-
I:Ig,IîMng bronchial smoorh muscle. afthougtr
Droncnoclrlators reverse and/or irùibit bronchoconsnictión
and relared- symproms of acute asthma dr"t;;; *-verse bronchial inflammation and hyperrcspnnsivenes.
Table 1. Medications for asthma
Mode of action Medications
Anti-inflammatory

Bronchodilator

Corticosteroids
Sodiq* cromoglycare
Nedocromil sodium
Fr-agonists
Methylxanthines
fuiticholinqgics

Route of adminishation

Asthma is a disease of the airways and, thercforc, treat-
ment vra inhalation is generaily pérr*utr to systeJc o,oral teannenl Aerosorized medications that arc ur"a to
treat asthma are availabre as metered-dose inharers(MDI'), and/or dry powder irùarers. For the puieni wto
has dif;hculty using an MDI, a spacer device^anached to
the MDI makes it easier to ur", and improu., a"liu"ry
of the medication to the lungs. Nebulized' o, "*JJL'*
f.ts,- CengyleO by un ag comprcssor, arc partiorlarly use_
ful for children under 5 yrs óf ag., and in ttre ueanrnent
of acute severe asthma trors aré often amcuriró cuil-dren to use correctly, and can, therefo*, b,,*"-"Oaa
only when the prescription is accompanied by no.ugn



484 R. PAUWEIJ

and rcpeated instrucúon. The use of spacer devices aI-
lows children as young as 2-3 yrs of age to use ttre MDI,
after careful training. A device that combines a face
mask with a spacer may also decrcase the age at which
MDIs can be use4 although data evaluating this device
are limited. A good inspiratory effort is required for the
dry po*der systrems; the lower age limit for the devices
will vary. In general, they are most suitable for children
over 5 yrs of age. Nebulizers are of value to children
under 2 yrs of age, older children who have difficulty
with the MDI or dry powder techniques, and those prone
to severe exacerbations.

A stepuise approach to pharmacological therapy

The selection of pharmacological treatrnent is made on
the basis of asthma severity, and the patient's current
treatmenL Because asthma is a dynamic as well as a
chronic condition, medication plans need to accommodate
variability among patients, as well as wittrin individual pa-
tients over time. An approach to pharmacologlcal therapy
that correlates with classification of asthma severity per-
mie this flexibility.

Contnol of asthma is defined as: 1) minimal (ideally no)
chronic symptoms, including nocturnal symptoms; 2)
minimal (infrequent) exacerbations; 3) minimal need for
p.r.rL fo-agonist, ideally none; 4) no limitaúons on ac-
tivities, including exercise; 5) Peak expiratory flow (PEF)
circadian variation 40Vo;6) (near) normal PEF; and 7)
minimal (or no) adverse effects from medicine.

Figure 1 illustrates a stepwise approach to therapy, in
which the number and ftequency of medications are in-
creased wiù increasing asthma severity. Progression to
ttre next step is indicated when control cannot be achieved
at the current step and there is Írssurance that the patient
is using the medication correctly. The aim is to accom-
plish the goals of therapy with the least possible medi-
cation. Thus, clinicians must judge whether to increase
treatrnent in a gndual step-up mÍìnner, or to give ma:ti-
mum treaEnent at the outset, which may include a burst
or cycle of oral corticosteroids, in order to achieve con-
trol of the puient's asthma- In either case, once control
is sustained for several weeks or months, a reduction in
úrcrapy - a step down - can be carefully considered, and is
needed to identiS the minimum therapy required to main-
tain control.

The steps suggested in the following discussion are
guidelines orùy; specific medication plans should be tai-
lored by the physician in recognition of the individual
patient's circumstances.

Step I

A patient has mil{ intermifent asthrna if he or she has
a pretneaîrnent baseline PEF greater than 80Vo of the pre-
dicted or personal best value, and PEF variability less
than 20Vo; if the patient experiences intermittent brief
e:racerbations (episodes of cougtr, wheezing or dyspnoea)
less than once or twice a week is asyrqpomatic between
exaceóations; and/or has nocurmal asthma symptoms less
than nvice a month.

This requires only a short-acting inhaled pr-agonist
taken as needed to relieve asthma symptoms. A short-
acting inhaled S-agonist or sodium cromoglycate prior to
exercise, or sodium cromoglycate prior to exposure to
known antigen, may be taken prophylactically if appro-
priate. If the short-acting inhaled Br-agonist is required
more than three times a week, the patient should be
moved to the next step of care, regardless of PEF meas-
urements.

Step 2

Moderate asthma encompasses a wide range of asthma
severity; thus, two steps of therapy are associated with
moderate asthma A patient has moderate asthma if their
pretreatment, baseline PEF is 6G-807o of that predicted
or the personal best, and PEF variabiliry is 2U30Vo; rf
the patient experiences exacerbations more than twice
a week, and the exacerbations may affect sleep and
activity levels; if the patient has chronic symptoms that
require a short-acting inhaled pr-agonist almost daily;
and/or experiences nocturnal asthma symptoms more than
twice a month.

The primary therapy is inhaled anti-inflammatory medi-
cation, talien on a daily basis: inhaled corticosteroids, or
sodium cromoglycate or nedocromil sodium. Children are
usually given an initial trial (4-ó weeks) of sodium cro-
moglycate. The suggested introductory dose of inhaled
corticosteroids is 20G400 pg.day't of beclomethasone
dipropionate (BDP), or the equivalent An inhated short-
acting pr-agonist should be available to take as needed
to relieve symptoms, but should not be taken more than
three to four times a My.

If symptoms persisl and the ctnician is satisfied that
the patient is using the inhaled medications correctly,
the dose of inhaled corticosteroids should be incrcased
to 40H00 pg.dafr BDP, or the equivalenl If the pa-
tienCs anti-inflammatory therapy was initiated with sodium
cromoglycafe or nedocromil sodiunL inhaled corticosteroids
should be intoduced either instead of, or together wittL
nedocromil sodium or sodium cromoglycate, to allow an
overlap perid.

Step 3

If a patient's asthma is at the higher end of the mod-
erate range and/or the asthma is not controlled by Step
2 therapy, an increase in therapy is necessary. The dose
of inhaled corticosúeroids may be increased to 80G1,000
pg.dayt BDP, or the equivalenl A spacer device with
the inhaler is recommended !o reduce oropharyngeal side-
effects and systemic absorption Doses over 1,000 pgdaft
rnay be necessary to achieve conEol of the patient's asttrm4
but should be administered only under the supenision of
an asthma specialisl Additional, long-acting broncho-
dilators may also be considered particularly to control
nochrmal symploms. Oral sustained-release theophylline,
oral fu-agonis! or long-acting intraled Br-agonist may be
added. Theophylline serum concentrations should
be monitored, with a general therapeutic range of 5-
15 pg.ml't.
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stepp: Progressinn to the next higher gtep is iìdcated rvhen corfiol cannot be adrieved at he arÍent step, and here b assunnce thatmdlcalim is used conecdy. lf PEF S6ff/o predided or personal best consider a bursl of onl corticoslenids and fren proceed.
stepdoum: Redrrlion in herapy is consuered nfen fre outconre for_ trerapy has been adrieved and susiained for several weeks or evenrnonhs at the qrnent step' Reduction in trerapy is also needed to identity he óinimum frerapy required to maintain onrol

Oinical bútres
pr€ùeaùnent

. lntermitent, brief
syrnptoms <1-2 tirnes
a week

' Nocfurnalasfrma
' AsTmptomatic between

exacerbations
PEF or FEV, >gfó
predicted; variability
4/"

Ftg' l' - chronic management of asrhma a srcpwisc apgoach to tlrcrapy. r: ooe or 'oo* fcatures rnay b. prcscnt to assrgp a, gradcof sc-tdty; a puient strould us'ally bc assigncd to.6; ,no-tt ilr"t" g"d, p *úi"b -t;;;* occurs; +: Allrhcrapy m'st includc paricnt cduca-tion about prcvcntion (irrcluding enviroimenta contol wtcrc-ai'progriaay ,, *ru ,. *ooor of symporns. pEF: pear cxpiratory flow; FEV,:forccd cxpiralory volume in onc sccond- 
- ..---- -rr 

...

Outcomq Conbol of ashma

' Minlmal (idealty no) drronic symptoms, ircluding nociumal symptoms. Minimal (infrEuent) episodes
. No emergerry visits
. Minimal need for p.r.n p.-agonist
. No limitation on activities, induding exercise
. PEF circadnn variation <2flo
. (Near) normal PEF
. Minimal (or no) advense effecb fom medication

Outcome: Best possible
resutts

. Least symptoms

. LeaS rú tor p.r.n.
P.'agonist

. lcast limitation of aclivity

. Least PEF circadian
variation

. Best PEF

. Least adverse effects
from medicine

Therapy+
. Inhaled anti-inflammatory

daitf
Infi al[r corticosteroid
200-5ff pg,
or sodium crornoglycate
or nedocomil sodium
($ildren begin wiúr Íial
of sodium comogtycatd
lf necessary, increase
stercid to 'l0G7S0 pg;
(or, padiq,hrfy for
nocùlmal syrnptoms, go to
Step 3 wiúr additional
longacling
bronóodilator)

and
. Shorlac{ing inhaled

pregonis{ p.r.n not rnore
han 3-4 times a day

Therapy+
. Inhafed corticostercrid

8011,000 pg daily
(>1,000 pg under
specialist supervision)

and
. Sustained-release

ùrcophy,lline and/or onl
F.€gonrstr or longacting
ininled F.-agonist,
especially for noctumal
symptorns

wih or wihout
. Shod-acting inhaled

F.-agonist once a day
may consider infnled
antidrolinergic

and
. Oral stenids (altemate

day or single daily dose)
and
. Short-acting inhaled

p;agonist p.r.n. W to H
limes a day

Therapy+
. Inhafed corticosteroids

daily 80G1,000 prg
(>1,000 pg under
specialist supeMsion)

and
. Sustained-release

heophy,lline, onal
p,agonist u longacting
inhaled pr-agonist,
esp€dally for nodumal
syrnptoms; may consider
inhaled anlidrotinergics

and
. Short-ac{ing intnled

Fragonist p.r.n not rnore
han 3-4 times a day

Step Dovrn
. One

conùol b
reaúed at
any step
and
sustained,
a step
dovrn
(reduction
in ferapy)
may be
carefully
considered
ard is
needed to
identify he
minimum
fiarapy
required to
maintain
contol

. Advise
palienb of
sigrs of
worsening
asfima
and adions
to conùol it

Therapy+
. Slprtrding inluled

pr.agonis p.rn not
more han 3 limes
a week

. Sodium comoglycate
or shodading inhaled
F.agonisr before
exercise or exposure
to anligen

CNinical feahrres
preùeatnenf

. Exacerbations > 1-2 limes
a week

. Exaceòations may afied adiviry
and sleep

. Nocfumal astrma syrnptoms
>2lirnes a monúr

. Chronic symptoms requirirq short-
ading pr-agonlst alrnos daily

. PEF or FEV, O0{fÉ predcted;

Oinical haùrres
pretrcaùnenf

. Frequent exaceóafrors

. Conlinuous syrnptoms

. Frequent nodumal
ashnn syrnptoms

. Physical adtvities limited
by ashma

. PEF u FEV, <6f/o
predided; wiabflity >Wo



R. PAT,IWEI.S

The role of anticholinergics (ipra'opium bromide) in..hd: therapy is nor wefustaù'lishe4 Uut ù-inroau.-
tion of antichorinergics may be considered as an artern-
atiye for pàtients who experienc" such adverse effects astachycardia or tremor from inhaled pr-agonists.

Inhaled shorr-acting s-agonirtr rtróuta be availabre totake as needed to rerieve iymptoms, but should not betaken more than three or four times a &y.

Step 4

_ A patient has severe asthma if ttre preEeaEnent base-rine
PEF is less ttran 60vi oj the predict d or *," p"À"*.r u"rì
value, and PEF variability is grearer thn3}qà if he or she
experiences highly variable, continuous symptorns and fre-quent nocturnal symptoms; has rimited activities, and ex-periences severe exacerbations in spite of medLation.
control of asthm4 as defined earrier, àay not be possibte.
In this more *J:t" asthma, the goal of tfre.apy 6t*",
achievement of ttre- best possibrJresults, trre ìó*t symp
toms, the least ne{ f9r pr_agonisg t}re best flow rates, the
least circadian variation, .od the least side-effects from
medication.

- Therapy usuaily requires murtipre daily medications.
Sma.f F:*py includes inhaled corticosteroids ar higher
doses (800-1,000 pg.dayt or more BDp, or the ,quiu-
alent). Doses oyer l-,000 pg.dayr may be necessary, in
combination with a long-acting-broncirodilator. An in-
hald short-aaing Br-agonist should be available ,. n..o"a
np to three o four times a úy b relieve symptoms.

oral corticosteroids, if needed in the róng-te.rr,, shourd
be used in the lowe_st possible dose (artern"t" oi single
d"ily doses after a T7 ey burst). persistent triars of
high doses of inhaled cortióosteroids Gp to . 

-ÀJirnu-

gf 2:9F pS.day't; adminisrered with u ,p"r", Jrui.,
strould be made in an afiempt to redue oral corticosteroids.
when patients are nansferred from onal corticosteroids to
highdose inhaled corticosúeroids, they should u" ào"i-
tord closely for evidence of adrenal insuffrciency. 

-

Special consideratíons for children

For children under 5 yn of age, the pEF' is either not
attrinable, or too dependent on fluctuating levels or 

"t-tention and effort to be reliable. For yoriger childrcn,
the history, which should include asiessóerit of n,
gild': quatity of lif9,_a1d physical examination, alttrough
imperfect, are essential elements in decision-rrti"g. rni,
can be enhanced by symptom reports kept by oe"fatient
on a diary card-

. Underdiagnosis of asthma is a frequent problern, and
it occurs most often in-young children *Àor, fJ-u.ysymptom is cougtr, or who wheeze only when thèy have
respiratory infections and are dismisseé as havini bron-
chitis or pneumory 

"u".1 
thougb the signs -a ,yúptorrr,

at_po-te compatible with a diagnosis of asttuna
yiral upper respiratory hact infections are a common

Tfry dgger among childrcn. Atúrougb rherc is n;-rp"_
cific therapy, parienF and parentr or"à no be rigilr"ì i"
{f"g to úre rcgular asrhma medication ftrftrú;plror,
and in being alert for early signs of an 

"*a"erbadJ* 
,o

that asthma medication rnay be started or increased im-rnediably. For those indiviiurls who deterioof" rapidly
every time they have a viral infection, it _"/ U" appro-priate to institute a short course of oral corticosteroid
ttrerapy at the.earliest sign of viral rspiratory-inf"ction.

Recommended doses of medication for 
"titGn 

differ
from doses for adults. There is potential for-concern
about sysremic absorption of high oos", oi inhaled
corticosteroids- agd ic possibre effLt on linear growth.
Thus, when inhared corticosteroids are added !o treatrnent
with sodium cromoglycate or nedocro-il soaium in or-der to achieve contol of asthm4 an appropriate stepdown
to consider is gradually to reduce tirè i*ur"a coricost_
eroids and maintain control with the sodium cromo-
glycate or nedocromil sodium.

Asthms manîgement zone

An asthma management zone system has been devel-
op.d g help patients 'rdersand ttre ót'onic and variable na-
turc of *tha..-d to hglp them úo monitor their disease,
ide$i& the earfiest nossibte signs trrat the day-ts-d;t cor-
trol of asthma is deteriorating, and act quicí<ry to regain
*ltrol. The patienr may iniriare actionì apiropriate to
each zone, according úo a prearranged pran mate *itt, ur"
physician.

The zones have been adapted to a haffic-right systenL
úo make it easier for puients to use and remeirber. The
zor]es suggested in the following discussion are guidelines
9dy; specific zones should be tailored by the ihysicianin recognition of individual patient's circuinstanG op"-
cially since patterns of exacerbations vary martJty L-
tween patients, but often exacerbations fóuow a similar
patúern in a particular patient Furfhermorc, whereas the
zones discussed bergw arc presented as percentages of
predicted PEF, in order úo accommodate variuions"in pa-
tients' sizes and ages, -tt 9 patient's underst"trdi"t of the
zones wiu be improved if their personal writîen ú"t o"ot
plan indicates the acnul pEF vatues ttrat'corresponà with
the percentage range.

Green bne

Green indicates all clear. Astbfna is under conEol pEF
is usually 8Èlffivo predicted or personal best, and usu-
ally has lsss than 20Vo vanabiltty. In this ^i", there is
no ìntemrption of activities or sleep, and there ,r" -i"i-
rnaf (ideatty no) symptoms. The ipecific medication to
maintain this conhol of asthma in the Green Tnne de- .
pends on the level of asthma severity. A stepwise ap
proach to asthma therapn discussed earrier, is used to
identify the minimum medication required to maintain
control; generally, the number and frequency of medi-
cations are increased with increasing severity ór;th-"

Yelbw brc

Yellow signals caurioa A pEF of 5040% predicted
or personal best, and with ZU3O% variability, and./or
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. occrurcnce of asthmasymptoms (nocnrmal symptoms, de_creased activity, coughing, wheezing, chest úghiilss win
Ttiuity or at rest) wrrile ii ttr. ye[ow zaneindicares oneof ttuee things:
l. An acute exacerùation may be preseng for which atemporary increase in medication, .rprriuff inhaled
F -agonisrs and.lnssibry oJconicosteroids, is indicated.Fotow trre medication it- oe""r"pea ;* ih; fiyri"irn2' A de,erioration of *trtrn" trt u" crraractefizca by agxadual reducrion in pEF that fails to t.* .lroioraresponse to inhaled. pr-agonist grcater intolerance of C"ifyactivities or exercise, - ttr"'íevelopment oino.turnarsymptoms. This indicates the need for further ueaunentto be *gd.y]t-ú, physician. A short bunt of oralcorticosreroids (30{0 

.Viúyt, in single or Aviaà doses)is recommended untii 
-prÉ 

i"ru*r to its Green znnevalue- The orar corticosteroids shourd trren be cease4 thisis often accompli-shed !y graduaily t"p"rrO d-"*s" AI_ternatively, in 
.selected cases (e.g. paients 

"t 
e"Ay oninhald corticoslenoi$), ure t"srt". dose of inhated corti-costeroids rnay b doubred roi t weeh or until pEF andsymPtoms improve.

? Frequent fluctuations into rhe yellow hnemay ind-icate ttrat the asthma is not sufificientry under contror, andthat the Green Znne ttrerapy noO, to be increased.

Red bne

Red signals a medical aleÉ pEF is below 50Vo of pre_dicted or personar best Astrma symptoms are presentar resr, or inrerfere wi$ agtiv_igr_. a, i*,a.a pr-lgonirt
should be taken r1n1gfiatery. r'pEF rcmains 

-úói'soE",

despite the bronchodilator, i",*rai.r" medicar arention isrequired, preferably in a lospiral-based .rn"rg"*y Àn*_menl Therapy for the Red Zone emphasirs-ia{"*
dosage of irùated pr-agonist, which may require their fre-quent administration, and the early intioduction ofcorticosteroids- oxygen is arso ra*i"irt"Jif À;'p.-tient is hlpoxaemic.

f ú: P_T_-i.p.ves after inirial bronchodilator teat_ ,
ment, the Yellow bne actions should be fo[owed. En-try into the Red 4n may reflect a failure oi À; G*"o
?n" thrqpy. After the exacerbation. ir- *nmold'tn,Green Tane therapy-and patient 

"dtrr"n* 
(úo the medi_cation plan ana environme"ar *"t ol **r;;t-rnJura

be reviewe4 and adjusted ur"orainlty. 
----' rÀv
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2' The rccommended zones for therapy reflect expertopinion about *.h.1 pEF ranges are appropriate. SufÈicienr data are lacking to eitablirt, irtil ^n., fo,ttrerapy. Srudies ,r" noa.a 'o igetgd;;;;ificalry
what levers of pEF mcasures and pEF variab'if * ,"-quircd !o achieve therapeutic objectiver.'-Érrrrr;orc, irwill be useful.to invesùgate whlth"i *ti"tfi-rn*irnurIung function is requisiti for accomprishing other goarsof rherapy.
3. Recent studies. have suggested that the chronic, regu_larly schedured adminisrraíon or_rnorr-""ti"* irirr"a Br-
f:it:rr.may be delererious. Further studies will bermportant to crarify the role of short-acting inhaled p2-agonists in regularly scheduled versus,,as-needed,, asthmatherapy.
4- The roles of ipratropium bromide and other anticholin-ergic agents, theophyúne and ttre 

"r*, 
I"rrg_l"ring in_haled pr-agonists in 

-the 
chronic care of ^tfro, rcquirefi'ther-investigation rerative to their 

"*"*r;d long-term adverse effects.
5. c-omparative studies are recornmende4 trrat will evalu-ate both the effectiveness in achieving ónt 

"r 
*rr,-and the long-rerm adverse effects.ofl"l"ú;^p;onists,

inhaled corticosteroids, and soorum cromogrycate ornedocromil sodium in children and adurts. paà;eten forassessing effreacy might include crinical, àuuriry lr rir",
.-d qly-riological asiessmenrs, as well'ó biÉpsy anobronchial lavage.
6. There is óonsiderable debate over appropriate dos-ages for inhaled corticosteroids. studies àr"'n.ora toi-0e$i& dose ranges (high, mediunr, and row doses) thatdefine appropriate r"trgés for rong-term adminis'ation,
and to evaluate long-term adverse Jrr"tr. 

-M;;d"" 
,*

9n the 
ryssible long-rerm adverse 

"fot 

-of 
tigh",doses-_of- regurarly scheduied inhaled *rti*rÉÀìds, es_pecially in children.

7' Investigations evaluating whettrer anti-inflammabry
heatrnent of mild asthma can modify th" ;_il" of n,disease wiII also be important
8' The use or lrmun-ottrerapy continues to be an Íìreaof controversy. Furttrer stuaes of the 

"r."tiu"o"s, 
uoareluive-safety of specific immunothenapy re"n"""i ,,'onewer fonns of immunomodulation, p-oti"ularly or*",epitopes, are required-

Tr pt-oJrt_participants also expressed the need toevaluab úre efficacy of the krtematiónrt Ard; ffior,,rcconrmended six part asthma management programme inaccomplishing the stated goals of úrcrapy, uiinÀ the goals:rs outcome measurcs. This evaruation-ihourd íncuó us_sessment of the epidemiologlcal and socioeconori. irt-pacts of the varying neaunént rccommendations. such
i"vestigation is ío"r*y to confirm the scientific opin_io-ns reprcsented in the 

-r"*-*.n-auti;,;;;iu 

"r*vide a clearer understanding abour h;;-t-p;"rt 
"quality of life for asthma pitients.

Directions for research

- .In deve!9nins the consensus statement on what consti-tutes an effecfive geaerar approach to asthma ú6y, a,projg participanrs discusseo^ differences i" opi"io;'ulou,specific ùea'nent modalities. These differences reflect
T* requiring scientific investigation, úo i.p-u, or'un-derstanding of asthma and its tamenr The fonowingwerc highlighred:

I Alúough infla*rnation is a criticat feanrc of astrmadir'ct n*asures of infla'nration ap amcrrrt t ,"r"rpi"t,Jhs link betrveen pEF meast*rn"ot and inflammatiorland úe link between inftammuion anA frp"ffioJur_
ness' need [rore rigorous assessrr=nt aDd definidon-E 

----
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Discussion

KOÈTER: tong-acting inhaled ft-asonists were recentry
released onto the markei in the r.Íene.ranos. Dr Beasrey,
c-m you speculate on the contribution or influence ofthese agents on asthma morbidity, anO 

"rf""iafy 
onasthma mortality?^ Secondly, whai wiil be ór-fU"" ofthele long-acting pr-agonists in the ,n-ug",ornt'of milaasthpatil patienrs? Is rhere a role for ú,zse drugs here,

or should they be used onry for the more sevel asn-matic patients?
BEASLEY: I rhink that we do not yet have suf;Ecient
information to know the exact place ór r"m"t"-t. wewill need ro wait until a numbei of good lo;;;; sh.rd-ies are undertaken. when we euaruate ruti"t"ror, wehave to ask how its pharmacologrgal prop"À", *rnpur
with other f-agoni:o, in partióular^*iit,-isoprenatine
forte and fenoterol, which have been incriminated
in asthma mortatity epidemics. In addition to-the dose,
rclevant phannylo.gl.d properties include n, ,mrr"y,
potency and selectivity. With regard to those proper_
ties, salmeterol is very similar tolalbutamol só I amreassured by thar There is some difference of opinion
as to whether it may be marketed in too high a dosl, anOwe are awaiting furttrer data on that As rc;ards its long-term effects, we have not had sufficirot ,óai"r.--while
we arc trying to clari$ this, we should follow the rpc-ommendations of the international consenru, groupr,
which is to reserve it for the severe patients who"arc onoptimal antiinflammarory Eeatmenq but .t" rtiu fraing
T"urcn! symptoms. It is, perhaps, Iogical tfren ó givé
ttrem a long-acting Fagonisi since p.nn use of a short-acting ftagonist would-essentially involve ;*; use inany case.
PAtIgt{ELS: I can add a second argument. for doingthat' and it is an argument which rr* o"ot-úo n uy air:
:Ts$ today. There are two surdres comrng out now, a
Iiyrt, sdy by I-aitinen and associares, Ld one byPedersen in children The Finnish surdy compareaúrh
treatrnent with a bronchodilator vercus *gul-rr treatrnentwith an anti-inflammatory. After 2 yn or-t rd"nt *ina regular bronchodilator, basetine lung function *r, to*o
F-.in the people who received innara corticosteroios
ror mar Featrnent F."o9: Th"y then swirched the peo-ple on rcgular bronchodilators io inhaled *ÀLriióiar,
but observed ttru they were not abre to ,r..t, À.-opti-mal level ttrat ttrey had in the steroid gnoup.--'ir-{;*r*
tf3t nrobably in the long-úernr, by neating witb u.n.to-
dilaton alone, something is occruring úd *rk"s prn of

the disease irrcversibre. The study by Sorcn pedersen inchildrcn reached exactly the same concrusions. sinceit has been shown for both formoteror and sarmeteror that
$ey rcally do not affect chronic inframmation in asthma
I would b" u."y reructant to reoommend úrem as mainte-
nance Eeatrnen! on their own, wittrout anti,inflammatory
Eeatrnen! in mild+omoderate asthma- This alsofis wittrthe international consensus recornmendation that we stilluse them when we need a long-acting uron"trodil.to, -
and that means in moderate-to-severc asthma-
oEI: I have two questions for Dr pauwers. you havetold us about 

{og, to- treat symptoms, but you do notmention strategies, such as hóusè dust mite'avoidance,
which are included in the international *nrrn*., andwhich are very important because they "trreat" ,rr; symp-tgms prcventatively and causatively. Th"y may also en-able us to rcdu-ce the drugs. secóndry, ó" iní*ational
consensus concludes that the evidence for the role of im-munotherapy in asthma is not convincing. But you havealso writren recentry that ttrerc is a plíce Ìoi í,n*un*
theqpy in certain situations, such as house dust mite andanimal dander.
PAuvt{ELS: I courd nor dear with ail rtre aspects of the
internationd *port, which is a very large documenE but
I..T briefly sày that.rhe_management strat€gy plan in-cludes {x points and the fir$ on; is educatioíif'o" p.-
tient' which is exremely important in achieving tt, goals
for the management of asthma The pran ar? ìn.tuo",
conmol o{ triggr.n, bog nonspecific uiggen, such as ciga_
rette smoke, and specific tiggen such-À house dust mite.
There is evidence from around the worl4 ana certainty
in the Benelux countries, that housc dust mite is an ex-
hemely imporant anergen in ttre pattrogenesis of asthma
There ge objective data showing ttrat-control of house
dust mite decreased both the symptorns and tbe need for
medication in asthma, so it is ót.rtry an item thJ should
be taken into consideration in the ovenalr management ofasthma. There are some specific measures that haveproven efficacious in the control of house dust miúe.
Yi+ regard to immunorherapy, there are indJ a fewclinical surdies proving its efFrcacy in asthma wherc ttre
allergen is clearry define4 incruàing pollen 

"oa--touodust mite. However, the number of-url.rgr* *tr* 
"r-!*v has been proven without doubt is-rather ri*it"a

Prffu, I agree with what you say and what is srared
in the international report - it u una"t special circum-
stances immunotherapt can be recommended-
SCEOTSIVÍAN: Asthma is often niggered, especially in
Sf,dt"o, by viral infections of the upper ,"rpirutory tract.
These viral infections are often *.ptir"t"a^ uy ult"ria
infections. what is the rore of antibiotics in ée ,,* o,
eve_n the prevention of bacterial infection? Many gen-
eral practitioners are accustomed to aaministerin!--hbi-
otics.
PAIIIVELS: This.is specifically discussed in the rcporr
objective strrdies show-that teunn.nt with antibiotics in
infectiotu exacerbations of asthma in children has a very
limited role, and, in fact, has proven nonefificacious. So
ttrere is no rcason why, excepi in a speciar case of com-plications, antibiotics should 

-u" 
ptrs.ribed systematically

in acute exacerbations of asthma in childrcn, or even in




