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PHARMACOLOGICAL MANAGEMENT OF ASTHMA
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(‘Absract: Acritical evidence based review of the present knowledge has resulted in devel opment of consensus guidelinesfor nanagemento?
Asthma by variousinditutions like GINA, BTSand | AP. These guiddlines have now started focusing on * control’ of asthme. The ‘ grades’ of
asthma have been redefined in a Smpler and more practical manner. Grade | is now named Intermittent Asthma thereby indicating that
preventive therapy is not required in contrast to other three grades of asthma which have been called mild, moderate and severe persstent
asthma, thereby implying that preventive pharmacological therapy isrequired for these grades. It isnow recognized that increasing the dose
of inhaled corticogteroids (ICS) to beyond 400-800 meg per day budesonide (or its equivalent) does not give dose reated additional benefit
and safety issues become important at higher doses. Hence, add on therapy should be the next step. Sudies on effect of ICS on growth
indicate that moderate doses do not have any significant effect on final height of the child even after yearsof use. Smilarly ICSdo not result
in higher incidence of bone fractures while more than four courses of oral steroids at any time do. Theophyllines are acknowledged to
provide both reliever and preventer effect. However, the effects are modest and s de effects of theophyllines are Sgnificantly higher. A strategy
to use formoterol and budesonide combination inhaler for both reliever and preventive therapy has been found to be useful in sometrials

Guiddines for stepping down therapy once contral is achieved have been laid down recently. Overall, reducing the dose of ICSto low dose
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\/evels takes priority over withdrawing add on therapies

J

Asthmahasasgnificantimpact onindividuas, their families, and society.
Although there is no cure for asthma, appropriate management that
includes a partnership between the physcian and the patient/family most
often results in the achievement of control.

The goals for successful management of ashmaareto:

e Achieve and maintain control of symptoms

Maintain normal activity levels, including exercise
Maintain pulmonary function as close to normal as possible
Prevent asthma exacerbations

Avoid adverse effects from asthma medications

Prevent asthma mortality

Anoverdl concept for asthmamanagement is oriented around the focus
on asthma control. Achieving and maintaining asthma control is
emphasized asthe god of asthma treatment. Before the treatment starts
thepatient hasto beassgnedinto oneof thefollowing categoriesdepending
on sverity of symptoms.

I ntermittent

®  Symptoms less than once a week

Brief exacerbations

Nocturnal symptoms not more than twice a month

FEV 1 or PEF 80% predicted or more

PEF or FEV 1 variability <20%

Mild persigtent

®  Symptoms more than once a week but less than once a day

®  Exacerbations may affect activity and sleep

®  Nocturnal symptoms more than twice amonth
°
[ ]

FEV1 or PEF 380% predicted

PEF or FEV 1 variability <20-30%
Moderate persistent
Symptoms daily
Exacerbations may affect activity and sleep
Nocturnal symptoms more than once a week
Daily use of inhaled short-acting b,-agonist
FEV1 or PEF 60-80% predicted
PEF or FEV 1 variability >30%
Severe persistent
®  Symptomsdaily

Frequent exacerbations
Frequent nocturnal asthma symptoms
Limitation of physical activities
FEV1 or PEF 60% predicted
PEF or FEV 1 variability >30%
Asthma control - The patient’s level of asthma control and current
trestment determine the sdlection of pharmacologic treatment (Table 1) .
Like if asthma is not controlled in a patient on the current trestment
regimen, which he is taking, then treatment should be stepped up until
control isachieved. If control hasbeen maintained for &t least threemonths,
trestment can be stepped down with the aim of establishing the lowest
step and dose of treatment that maintains contral. If asthma is partly
controlled, an increase in trestment should be considered, subject to
whether more effective options are available (eg. increased dose or an
additiond treatment), safety and cost of possible trestment options, and
the patient’s satisfaction with the level of control achieved. Medications
to treat asthma can be classified as controllers or relievers.

LEVELS OF ASTHMA CONTROL

| Characteristic Controlled Partly Controlled Uncontrolied
| [AN of the following) [Any measure present in any week)

Daytime symptoms None (teice of lessiwesk) More than twicefweek Three of more feature:
[Limitations of activities None Ay Sy SOOI
| Mecturnal symptoms awakening | None Ay any week

INeed for refiever! Hone (twice or Mare: than

rescus treatment

Lung function (PEF or FEVIF | Nommal < B% predicled or personal besl

(1 known)
| Exacerbations None One of moredyear* One in any week!
}wm .

Controllers are medications taken daily on a long-term bas's to keep

asthma under clinical control, they act chiefly through their anti-

inflammatory effects.

® |nhaled and systemic glucocorticosteroids,( Inhaled glucocorticosteroids are
the most effective controller medications currently available)

® | eukotriene modifiers,

Long-acting inhaled beta 2-agonists in combination with inhaled

glucocorticosteroids,

Sustained-rel ease theophylline,

Cromones,

Anti-IgE, and

Systemic steroid-sparing therapies.
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Relievers are medications used on as-needed basis that have quick
onset of action and reverse bronchoconstriction and relieve its
symptoms.

®  Rapid-acting inhaled beta 2-agonists,

® |nhaled anticholinergics,

®  Short-acting theophylline,

®  Short-acting oral beta agonists.

Inhaled therapy isthe cornerstone of asthma treatment for children of
ages. It's seen that dl children can be taught to effectively use inhded
thergpy. Different agegroupsrequiredifferentinhaersfor effectivethergpy,
s0 the choice of inhder must be individudized (Table 2). In generd, a
metered-doseinhder (MDI) with spacer ispreferableto nebulizer thergpy
duetoitsgreater convenience, more effective lung deposition, lower risk
of sdeeffects, and lower cost of thethergpy. Thergpy with nebulizershas
imprecisedosing, isexpensve, and istime consuming to useand carefor,
andreguiremaintenance. They aremainly reserved for childrenwho cannot
useother inhaer devices. Insevereacuteasthmaexacerbationsanebulizer
isoften used, dthough an MDI with a pacer isequdly effective

Table 2 : Choosing an inhaler devise for children with asthma

Age Group Preferred Device Alternate Device

Younger than 4 years | Pressurized metered- | Nebulizer with face
dose inhaler plus mask

dedicated spacer
with face mask

4 -6 years Pressurized metered- | Nebulizer with
dose inhaler plus nouthpiece
dedicated spacer ; P
with mouthpiece

Older than 6 years | Dry powder inhaler, | Nebulizer with
or breath-actuated mouthpiece
pressurized metered-
dose inhaler, or
pressurized metered-
dose inhaler with
spacer and mouthpiece

STEPWISE MANAGEMENT OF ASTHMA

Step 1: Mild Intermittent Asthma- This requires short-term
bronchodilator therapy Options are:

e Inhaled short-acting 32 agonists

e Inhaed ipratropium bromide

e (32 agonist tablets or syrup

e Theophyllines.

Short-acting inhaled 2 agonists work more quickly and/or with fewer
side effects than the dternatives and its seen that using short acting 32
agonigts on SOS bassis a least as good as regular (four times daily)
adminigration Various sudies have correlated the need for use of short
acting 3 2 agonist with asthmacontrol. Good asthmacontrol isassociated
with little or no need for short-acting 32 agonist.

Using two or more canisters of 32 agonists per month or >10-12 puffs
per day isamarker of poorly controlled asthmathat putsindividuas at
risk of fatd or near-fatd asgthma?

Sep2: Introduction of Regular Preventer Therapy-I ndications: Inhaed
steroids should be consdered for adults, children aged 5-12 years and
children under the age of five with any of the following features™:

e Using inhaled 32 agonists three times a week or more

e Symptomatic three times a week or more

e \Waking one night a week.

In addition, inhaled steroids should be considered in adults and
children aged 5-12 who has had an exacerbation of asthmarequiring

ord corticogteraidsin the last two yearsInhaed steroids are the most
effective preventer drugsfor adultsand ol der children for achieving good
control on asthma and there is enough evidence demongrating thet, a
recommended doses, they ared so ssfeand effectiveininfantsand younger
childrenwith asthma About the starting dosetherehave beentwo schools
of thought; one follows step up and other step down protocal. In mild to
moderate asthma, starting a very high doses of inhded steroids and
stepping down confers no benefit 3 o sarting dose of inhded steroids
should be gppropriate to the severity of disease and we should titrate the
dose of inhdled steroid to the lowest dose a which effective control of
asthmaismaintained. On frequency of administrationsits been seen that
mogt current inha ed seroidsaredightly moreeffectivewhen taken twice
rather than once daily, but may be used once daily in some patientswith
milder diseese.

The most important determinant of gppropriate dosing isthe dinician’s
judgment of the patient’s response to thergpy. The dlinician must monitor
the patient’s response in terms of dlinical control and adjust the dose
accordingly. Once control of asthmais achieved, the dose of medication
should be carefully titrated to the minimum dose required to maintain
contral, thus reducing the potentid for adverse effects. (Table3) Fig.1.

Estimated equipotent daily doses of inhaled Glucocorticosteriods for children
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A

1§ control still

Inadequate go to
Step 4

Safety of Inhaled Seroids

A. Growth: Its one of the key questions asked by parents when the

child is being started on steroids as controller medication. Few

important aspects about growth and ICS are that ®

®  Uncontrolled or severe asthma adversely affects growth and final adult height

®  No long-term controlled studies have reported any statistically or clinicaly
significant adverse effects on growth of 100-200 ug/day- of inhaled
glucocorticosteroids

®  Growth retardation may be seen with all inhaled glucocorticosteroids when a
high dose is administered
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Growth retardation in both short- and medium-term studies is dose dependent
Important differences seem to exist between the growth-retarding effects of
various inhaled glucocorticosteroids and inhalers

e Different agegroupsseemto differ intheir susceptibility to the growth-retarding
effects of inhaled glucocorticosteroids; children aged 4-10 yrs are more
susceptible than adolescents

®  Glucocorticosteroid-induced changes in growth rate during the first year of
treatment appear to be temporary

®  Children with asthma treated with inhaled glucocorticosteroids attain normal
adult height (predicted from family members) but at alater age

B.) Bone: The clinically relevant adverse effects of inhaled

glucocorticogteroids on bones in children are osteopoross and fracture.

Severd cross-sectiond and longitudina epidemiologic studies have

asessed the effects of long-term inhaded glucocorticosteroid treatment

on these outcomes 7. The summary of these dudiesare

®  Nostudieshavereported any statistically significant increased risk of fractures
in children taking inhaled glucocorticosteroids

®  Oral or systemic glucocorticosteroid use increases the risk of fracture
Therisk of fracture increases along with the number of treatments, with a32%
increase after four courses

®  Useof inhaled glucocorticosteroids reduces the need for systemic courses

®  Controlled longitudinal studies of 2-5 yrs duration and several cross-sectional
studies found no adverse effects of inhaled glucocorticosteroid treatment on
bone mineral density

®  No prospective studies have followed children on inhaled glucocorticosteroid
treatment until peak bone mineral density has been reached

C. Hypothalamic- pituitary-adrend (HPA) axisabnormdities -Itisseen

that trestment with inhaed glucocorticogteroid doses of less than 200 ug

budesonide or equivaent daily is normaly not associated with any

sgnificant suppression of theHPA axisin children. At higher doses, smal

changes in HPA axis function can be detected with sengitive methods.

However, infew studiesadrend crisishasbeenreportedin childrentreated

with excessively high doses of inhded glucocorticogteroids.

D. Cataracts Inhded glucocorticosteroidshave not been associated with

an increased occurrence of cataract in children

E. Central nervoussystem effectsFew isolated casereportshaveshown

that inhaled steroids are associated with CNS adverse effects however no

increasein such effects has been found in two long-term controlled trids

of inhaed budesonide involving more than 10,000 treatment years®®

F. Oral candidiasis, hoar senes, and bruising. Clinicd thrushissddom

aprobleminchildrentreated withinhaed or sysemic glucocorticosteroids

and thissde effect may seemto berelaed to use of antibiotics, high daily

doses, dose frequency and inhaler device. Giving the medication via

spacers has been shown to reduce theincidence of ord candidiasis, and

aong with thismouth rindng was found to be beneficid .In astudy the

occurrence of hoarseness or other noticesble voice changes during

budesonide trestment is Smilar to placebo. Trestment with an average

daily doseof 500-ug budesonidefor 3to 6 yearsisnot associated with an

increased tendency to bruise.

Other Prevent Therapies

A. LTRA: These Provide clinicd benefit in children aged >5 yrs at dll

levesof severity but lessthan thet of |low-doseinhd ed glucocorticogteroids.

Leukotrienemodifiersprovidepartia protection against exercise-induced

bronchocongriction within hours

B. LABA : Addition of long acting inhdled beta 2-agonigts to a daly

regimen of inhaled glucocorticosteroids (> 5 year of age)

e Improves symptom scores

Decreases nocturnal asthma

Improves lung function

Decreases the use of rapid-acting inhaled b,- agonists

Reduces the number of exacerbations and achieves clinical

control of asthma in more patients, more rapidly, and at a
lower dose of inhaled glucocorticosteroids than inhaled
glucocorticosteroids given alone

C. Theophyllines: Have been shown to be effective as monotherapy and

as add-on treatment to inhaed or ord glucocorticosteroids in children

aged >5 yrs, though adverse effects are common.

e Itissignificantly more effective than placebo at controlling
day and night symptoms and improves lung function

e Marginal protective effect against exercise induced
bronchoconstriction

e Reduces the maintenance glucocorticosteroid dose

e Efficacy of theophylline islessthan that of low-dose inhaled
glucocorticosteroids

e Sustained-release products are preferable for maintenance
therapy, since they enable twice-daily dosing

e Plasmatheophyllinelevel isnot necessary in otherwise healthy
children when doses less than 10 mg/kg/day are used

o Adverseeffectsarereduced if treatment isinitiated with daily
doses ~ 5 mg/kg/day and then gradually increased to 10 mg/
kg/day

D. Doxophyllin (7-(1,3-dioxalan-2-ylmethyl) theophylline): isanovel
xanthinebronchodilator, which differsfromtheophyllineinthat it contains
adioxdane group in pogtion 7. Similar to theophylline, its mechanism
of action isrelated to theinhibition of phogphodiesterase activities, butin
contrast it gppearsto have decreased finitiestowards adenosineAl and
A2 receptors, which may account for its better safety profile- CNS side
effectsare clamed to beless.
E. Cromones. Sodium cromoglycate and nedocromil sodium- these
products have a limited role in the long-term trestment of asthma in
children. Nedocromil sodium has been shown to reduce exacerbations,
but its effect on other asthma outcomesis not superior to placebo. There
are some dudies which suggest there use in exercise / cold induced
agthmat.

Sep 3: Initial Add-On Therapy- Some Patients With Asthma May

Not Be Adequately Controlled At Step 2.

But beforewe add anew therapy we should: (a) recheck compliance; (b)

inhder technique and (C) diminate trigger factors

No exact dose of inhded steroid can be specified a whichto add another

therapy But in generd in adult patientstaking inhaed steroids at doses of

200-800 meg/day and in children taking inhded steroids at adose of 400

meg/day add on thergpy may be of vaue:

(1.) Inhaed long-acting 3 a gonist (LABA), — It has been shown in
studies thet the first choice as add-on thergpy to inhded seroidsin
adults and children (5-12 years) is an inhded long-acting § agoni<t,
which should be added before going above adose of 400 meg BDP
or equivdent per day and certainly before going above 800 mcg
BDR If foringanceitisfoundthat ashmacontrol remainssuboptimal
after theaddition of aninhaed long-acting § agonist then the dose of
inhaled steroids should beincreased to 800 meg/day in adultsor 400
meg/day in children (5-12 years), if not dready on these doses.

(2.) Leukatriene receptor antagonists may provide improvement in lung
function, a decrease in exacerbations, and an improvement in
symptoms if added at this age.

(3.) Theophyllines may improve lung function and symptoms, but sde
effectsare more

(4.) Slow-release 8, agonist tablets may aso improve lung function and
symptoms, but side effects are more. Addition of short-acting
anticholinergicsis of no vaue

COMBINATION INHALERS

No difference in efficacy was noticed whether ICS and LABA are
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given in combinaion or via different inhaers. Main advantage is of
guarantesing that the long-acting 3, agonist is not taken without inhaled
geroid. Further using one inhder insteed of two separate ones is more
convenient. A strategy to use formoterol and budesonide combination
inhder for both reliever and preventive therapy has been found to be
ussful in sometrias.
Sep 4: Poor Control On Moderate Dose Of Inhaled Steroid +
Addon Therapy Addition of Fourth Drug -
Isindicatedinavery amd| group of whosepatientsasthmaisnot adequately
controlled onacombination of short acting 3, agonist asrequired, inhaled
seroid (800 meg daily), and an additional drug, usualy along-acting 3,
agonist. Thereare very few trid savailableto guide therapy in thisgroup.
The available options are:
e Increasing inhaled steroids to 2000 mcg/day (adults) or 800
mcg/day (children 5-12 years)
Leukotriene receptor antagonists
Theophyllines
Slow release 8, agonist tablets, though caution needs to be
used in patients already on long-acting 5, agonists
Due to lack of contralled trids it is very difficult to tell which of
theseis best but side effects seemsto be more with theophyllinesand
B3, agonist tablets.
Sep 5: Continuous or Frequent Use of Oral Steroids
For the very small number of patients not controlled at step 4, we
can use daily steroid tablets in the lowest dose to provide control.

STEROID SPARING MEDICATION

The am of trestment is to control the asthma using the lowest possible
geroid dose or, if possble, to stop long term steroid tablets completely.
Thereare following available medications:

e Inadults the recommended method of diminaing or reducing the
dose of steraid tablets is inhded steroids, a doses of up to 2,000
meg/day, if required.

e In children aged 5-12 years consider very carefully before going
above an inhded gteroid dose of 800 meg/day.

e Some dudies have shown arole for atrid of trestment with long-
adting 3, agonists, L eukotrienereoceptor antagonists, and theophyllines
for about six weeks. They should be stopped if no improvement in
steroid dose, symptoms or lung function is detected.

e Immunosuppressants (methotrexate, cyclosporin and ora gold)
decreaselong term steroid tabl et requirements, but dl havesignificant
Sde effects.

e  Continuous subcutaneous terbutaline infusion has been reported to
be beneficid in severe asthma but efficacy and safety have not been
asesed inRCTs
Anti-TNF dphatherapy has been investigated in severe asthma but
thesestudiesaretoo smdl andtoo short termtodllow recommendztion
of anti-TNF therapy outside the context of a controlled clinicdl trid
ANTI IgE - Anti-IgE (omaizumab) is atreatment option limited to
patients with eevated serum levels of IgE. Its current indication is
for patientswith severedlergic asthmawho areuncontrolled on high
dosesof inhaed glucocorti cogteroids (dthough thedose of concurrent
trestment has varied in different sudies). Cogt is prohibitively high.
IVIG -Theuseof intravenous Immunoglobulin isnot recommended.

STEPPING DOWN THERAPY

e Wheninhaed glucocorticosteroids done are being used in medium-
to-high doses, a 50% reduction in dose should be atempted at 3-
month intervas

e  Wherecontrol isachieved a alow doseof inhded glucocorticosteroids
aone inmogt patientstrestment may beswitched to once-daily dosing

e When asthma is controlled with a combination of inhaled
glucocorticosteroid and long-acting B,—agonist: The preferred

gpproach istobegin by redudingthedoseof inhded glucocorticogteroid
by ~50% while continuing the long-acting 8,-ageonigt. If contral is
maintained, further reductionsin the glucocorticosteroid doseshould
be attempted until alow dose is reached, when the long-acting 3,-
agonist may be stopped
e When asthma is controlled with inhaed glucocorticosteroids in
combination with controllers other than long-acting {3, - agonists,
dose of inhaled glucocorticoids should be reduced by 50% until a
low dose of inhaled glucocorticoidsis reached, then the combingation
trestment stopped as described previoudy
e  Controller treetment may be stopped if the patient’s asthmaremains
controlled on the lowest dose of controller and no recurrence of
symptoms occur for 1 yr
Oral Prednisolone for Pre-school children with Acute
Viral induced wheezing
Attacks of wheezing induced by upper respiratory viral infections
are common in preschool children between the ages of 10 months
and 6 years. A short course of oral prednisoloneis widely used to
treat preschool children with wheezing who present to a hospital,
but there is conflicting evidence 3%, regardingits efficacy in this
age group. In arecent study it was concluded that in preschool
children presenting to a hospital with mild-to-moderate wheezing
associated with avird infection, oral Prednisolone was not superior
to placebo 168,
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