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‘The National Heart, Lung, and Blood
Institute and National Asthma Educa-
tion and Prevention Program (NAEPP)
released its Expert Panel Report 3
(EPR-3): Guidelines for the Diagnosis
and Management of Asthma—Full Re-
port, in August 2007.) The EPR-3 is the
fourth iteration of the guidelines, which
were first released in 1991 (EPR-1), re-
vised in 1997 (EPR-2), and partially re-
vised in 2002 (Update on Selected Top-
ics). For the first time since their in-
ception, the guidelines include separate
recommendations specific to children
aged 0 to 4 years and 5 to 11 years.
Table 1 highlights the key differences
between the 1997 EPR-2 guidelines and
the 2007 EPR-3 guidelines regarding
treatment of pediatric asthma.

This review provides the clini-
clan with an overview of treatment
and monitoring recommendations for
children in both age groups.

INTRODUCTION

The new guidelines emphasize
that asthma is a variable disease, with
symptoms that change over time in
any one patient and with differences
among patients and age groups.!?
Sources of asthma variability include
physiological, environmental, and be-
havioral factors (Table 2).2 The EPR-
3 states that “the course of asthma
may vary markedly between young
children, older children and adoles-
cents, and adults, and this variation is
probably more dependent on age
than on symptoms.”* Indeed, an

Asthma in Children

analysis of 5 double-blind, random-
ized, 12-week trials in children aged 4
to 11 years (N = 276) who were pre-
viously treated with short-acting
B,-adrenergic agonists (SABAs) and
subsequently randomly assigned to
the placebo maintenance arm for any
of these studies, demonstrated that
these children frequently change
severity categories: in more than 35%,
severity changed more than 15
times.* This study provides evidence
of the limitations of classifying asth-
ma based solely on severity, which
can change over time.

In contrast with earlier iterations
of the guidelines, the EPR-3 recom-
mends that physicians base treat-
ment selection and adjustments on
the level of asthma control and re-
sponsiveness to therapy, rather than
just severity.! Classification of asthma
severity is emphasized for initiation
of therapy in patients not currently
receiving controller medications,
whereas assessing control is empha-
sized for monitoring: and -adjusting
therapy. Moreover, the EPR-3
changed the class of “mild intermit-
tent” asthma to “intermittent” asthma
to stress that even patients with in-
termittent disease can have severe
exacerbations.

As in the 1997 and 2002 guide-
lines, asthma severity should still be
classified based on asthma symp-
toms, reliever use of SABAs, exacer-
bations, and pulmonary function. A
key difference between the 2007 and
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earlier reports, however, is that asth-
ma severity and control are now de-
fined in terms of 2 domains: impair-
ment and risk.! The impairment do-
main includes the present effects of
asthma on traditional functional ca-

preschool-aged children is often un-
derdiagnosed and undertreated be-
cause the symptoms of asthma are
similar to those of bronchitis, pneu-
monia, and upper respiratory tract
infections. On the other hand, the

have had 4 or more wheezing
episodes in the previous year and
who have either 1 of the following
major risk factors: a parental history
of asthma, physician-diagnosed atopic
dermatitis, or evidence of sensiti-

pacity imdices (eg, symptoms) amt
quality of life. Risk is based on the
likelihood of future adverse out-
comes. Each domain may respond
differently to treatment,

DIAGNOSIS OF
ASTHMA IN CHILDREN

The 2007 EPR-3 report includes
recent evidence showing that asthma
begins early in life with a recogniza-
ble pattern of risk factors.! The re-
port acknowledges that asthma in

mEjority of chitdremwho wheezeor
have symptoms of asthma before 3
years of age do not experience symp-
toms after 6 years of age.>* To help
distinguish between children whose
symptoms will remit in the preschool
years and those who will have per-
sistent asthma throughout child-
hood, the guidelines recommend use
of the modified asthma predictive
index (API).1%? Accordingly, persist-
ent disease is likely to be present in
children younger than 3 years who

zation to-aeroattergens, or 2of the
following minor risk factors: evi-
dence of sensitization to foods, 4% or
greater peripheral blood eosinophilia,
or wheezing apart from colds.

To establish a diagnosis of asth-
ma, physicians also should determine
whether episodic symptoms of airflow
obstruction or airway hyperrespon-
siveness are present, establish that
airflow obstruction is at least partially
reversible, and exclude alternative di-
agnoses.! A thorough medical history,

schoo|5, and-
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physical examination, and pulmonary
function testing (in children 5 years
or older) are recommended. Spirome-
try is preferred to peak flow meas-
urements in the diagnosis of asthma
primarily because of the variability in

predicted peak flow reference values.!
However, as many pediatricians’ of
fices are not equipped for spirometry
testing, the physician may need to
arrange testing through a local pul
monary function laboratory. It has

been demonstrated that spirometry
testing can be performed successfully
in the office setting by pediatricians
when they have access to the appro-
priate spirometry equipment and train-
ing.'® During the medical history—
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taking process, the clinician can iden-
tify symptoms that suggest asthma
and determine other factors that sup-
port this diagnosis, such as a family
history of asthma or allergies.

Table 3 provides some sample
questions for the diagnosis and initial
assessment of asthma. Physical exam-
ination findings should focus on those
that increase the probability of an
asthina diagnosis, such as hyperex-
pansion of the thorax.

In children aged 5 years or
older, the EPR-3 recommends that
the spirometry measurements of
forced expiratory volume in 1 second
(FEV)), FEV in 6 seconds, forced
vital capacity (FVC), and FEV /FVC
be measured before and after the pa-
tient inhales a SABA to demonstrate
pulmonary obstruction and assess
reversibilify.!

Figure 1 provides examples of
spirometric curves for patients with
asthma.!” An increase in FEV, of 12%
or greater from baseline or an in-

crease of 10% or greater of predicted

FEV, after administration of a SABA
indicates reversibility.! For children
aged 0 to 4 years, who typically can-
not perform spirometry or peak
flow, a therapeutic trial of controller
medications aids in the diagnosis of
asthma (see Pharmacological Treat-
ment Recommendations, Persistent
Asthma; Children Aged 0 to 4 Years,
Initiation of Long-term Control
Therapy).!

DETERMINANTS AND
ASSESSMENT OF
ASTHMA CONTROL

Once the diagnosis of asthma
has been established, the EPR-3 rec-
ommends periodic reassessment of
asthma control. The EPR-3 places a
stronger emphasis on asthma control
than previous guideline versions.! The
goal of asthma therapy is to achieve
long-term control by reducing impair-
ment and risk. Within the impairment
domain, this goal includes preventing
chronic and troublesome symptoms,
decreasing the need for symptomatic
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use of SABAs to no more than 2 days
a week; maintaining near normal pul-
monary function; achieving normal
levels of exercise, play, and day-care
or school attendance; and meeting pa-
tients’ and families’ satisfaction with
treatment, Within the risk domain, the
goal is to prevent recurrent exacerba-
tions to minimize the need for emer-
gency care or hospitalization, reduce
the risk of reduced lung growth in
children {measured by a prolonged
failure to attain age-appropriate pre-
dicted lung function values), and min-
imize the adverse effects of pharma-
cotherapy.

The EPR-3 recommends ongo-
ing monitoring of the signs and
symptoms of asthma; pulmonary
function (spirometry and peak expi-
ratory flow [PEF]); quality of
life/functional status; history of asth-
ma exacerhations; pharmacotherapy
for adherence and potential adverse
effects; and patient-provider com-
munication and patient satisfaction.!
In general, spirometry testing should

www.Consultantiive.com



be performed periodically (e, at

way function and to check the quali-
ty of PEF measurements.? However,
more frequent spirometry testing
may be necessary in patients who

least évery 1 to 2 years) to assess air-

asthma control is being maintained,
follow-tp is recommended at 1- to 6
month intervals. The EPR-3 guide-
lines recommend that patients with
intermittent asthma or mild or mod-
erate persistent asthma that has

The EPR-3 also recommends that
clinicians encourage patients to use
selfassessment tools to determine
whether asthma is controlled from the
perspective of the patient and/or the
patient’s family, Patient assessment

demonstrate poor respurse to treats
ment. Daily PEF monitoring is useful
in the assessment of treatment re-
sponse and in the early detection of
changes that may indicate asthma
worsening, particularly in patients
who have poor perception of asthma
control or a history of severe exacer-
bations.! Monitoring of asthma con-
trol with minimally invasive markers,
such as exhaled nitric oxide and spu-
tum eosinophils, requires further
evaluation before they can be recom-
mended as clinical tools for routine
asthma management.13

Asthma control can be assessed
by the clinician and through patient

self-assessment.! In patients whose

. The goal of asthma
o thempyzstoachwve
long-term control by
reducmg zmpa;rment
- and nsk

been controlled for 3 months or
longer be seen by a clinician every 6
months, while those with uncon-
trolled or severe persistent asthma
be seen more frequently. However,
the frequency of scheduled visits to
monitor asthma control is a matter of
clinical judgment.

tools include daily diary cards and
self-assessment forms.!? These tools
are easily accessible to patients and
their families (adolescents 12 years
and older: http://www.sleepworkplay.
com/; children aged 4 to 11:
http://www.asthmacontrol.com/
AsthmaControlTestChild. html), 1213

PHARMACOLOGICAL
TREATMENT
RECOMMENDATIONS
General Principles

The EPR-3 guidelines provide a
stepwise approach to therapy in which
the type, amount, and dosage of med-
ications are increased and decreased
as needed to maintain long-term asth-

_ where the prowsmn of some
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Step up if needed {first, check inhaler technique, adherence, environmental control, and comorhid conditions)
4—————— ASSESS CONTROL = —>
Step down if possible {and asthma is well controlled at Jeast 3 months)

Intermittent * Persistent asthma: Daily medication
asthma Consult with asthma specialist if step 3 care or higher Is required. Consider consuttation at step 2.
Preferred SABAPRN Low-dose ICS Medium-dose ICS | Medium-dose ICS High-dose ICS High-dose ICS
z + gither + gither + gither :
5 LABA or montelukast | LABA or montelukast | LABA or montelukast
o +
e oral systemic
£ corticosteroids
1 R e T e e bl Sl il thahadadeden bttty
Ul Altemnative Cromolyn or
. = I montelukast
% Each step: Palient education and environmental control
i O

Quick-reltef + SABA PRN for symptoms. Intensity of treatment depends on severity of symptoms. )
medicatlon * With viral respiratory symploms: SABA every 4 - 6 hours up to 24 hours {longer with physician consult). Consider short course
of aral systemic corticosteroids if exacerbation is severe or patient has history of previous severe exacerbations.

Caution: Froquent use of SABA may indicate the need to step up treatment. See text for recommendations on initiating daily

long-term control therapy.
Intermittent Persistent asthma: Daily medication
asthma Consult with asthma specialist if step 4 care or higher is required. Consider consultation af step 3.
Preferred SABA PRN Low-dose ICS EITHER . | Medium-dose ICS High-dose ICS High-dose ICS
+ + +
Low-dose ICS LABA LABA LABA
+ +
@ gither LABA, LTRA, oral systemic
o or theophylline corticosteroids
% Alternative Cramolyn, LTRA, OR Medium-dose ICS High-dose ICS High-doss ICS
- nedocroml, or medium-dose ICS | * N *
- theophylline either LTRA or either LTRA or sither LTRA or
- theaphyliine theophylline theophyiline
c +
£ oral systemic
g corticosteroids

Each step: Patient education, environmental control, and management of comorbidities
Steps 2 - 4: Consider subcutaneous allergen immunotherapy for pafients who have persistent allergic asthma.

Quick-rellaf + SABA PRN for symptoms, Intensity of ireatment depends on severlty of symptoms: up to 3 treatments at 20-mlnute Intervals
medication as needed. Short course of oral systemic corficosteroids may be needed. :

Cautlon: Increasing use of SABA or use > 2 days a waesk for symptom relief (not prevantion of exercise-induced bronchospasm)
generally indicates Inadequate confrol and the need fo stap up treatment,

or:managing asthma long-térm in.children aged 0 to 4 yeors and 5 & ars. The slepwise dpproach is - .
meant to assist; not replace, the clinical decision‘making required to meet individual patient needs. [f an alternative reaiment'is used and - -
response s inadequate, discortinue s Glemative ireatment and use the preferved fraatment before stepping up, For children aged 0 to 4

years, if clear benefit is not observed within 4 1o 6 weeks and the.pafient's/family’s medication technique and adherence are safisfactory,
consider adjusting therapy or another didgnosis. See Table 5.for evidence categories. immunotherapy for steps 2 through 4 for children 5 to

11 years is based on Evidence B for hoise dust mites, animal danders; dnd pollens; evidence is wedk or lacking for molds and cockroaches.
Evidence is strongest for immunotherapy with single allergens. The role of allergy in asthma is‘greater in children than in adulls. Clinicians -
who administer imminotherapy should be prepared and equipped to identify and treat anaphylaxis that may occur.-{SABA, shertacting -

. Byadreriergic agonist; ICS, inhaled cofticosteroid; LABA, long-acting B, adrenergtic agonist; LTRA, leukotriene recepior antagonist)
From Natichal Asthma Education and Prevention Program Expert Paniel Report 3:-Guidelines for he Diagrosis and Managemerit of Asthmo. Suminciry Report 2007, ~
October 20072 A T : S o ISR [ T

Figure 2 - Stepwise approach for:
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ma control with the least amount of
medication.! These stepwise recom-
mendations and suggestions for thera-
py are based on categories of evidence
(Table 4). Compared with the previ-
ous version of the guidelines, the num-

therapy should be considered be-
cause low FEV, is a predictor of
exacerbation.

In all children, therapy should
be stepped up if necessary to achieve
control and stepped down to the min-

alent} for moderate to severe exacer-
bations. For children aged 0 to 4 and
5 to 11 years who have a history of
severe exacerbations with viral res-
piratory infections, an OSC may be
considered at the first sign of infec-

. ©
| berofstepshasbeenexpandedfrom 5

to 6, and components within each step
have been simplified. Stepwise recom-
mendations for children aged 0 to 4
and 5 to 11 years (Figure 2) are newly
separated from those for adolescents
12 years and older and adults.

An additional change from EPR-2
to EPR-3 is that the determination of
the appropriate step of care for a child
depends on whether therapy is being
initiated for the first time or whether
therapy is being adjusted.! Initiation of
long-term control therapy is based on
classifying asthma severity before
treatment (Figure 3) using the im-
pairment and risk domains and select-
ing the corresponding step of treat-
ment. Inhaled corticosteroids (ICSs)
are the preferred therapy when initi-
ating long-term control therapy in chil-
dren of all ages (Evidence A).

Treatment decisions after thera-
py has been initiated or for children
already receiving medication should
be based on the patient’s response to
therapy and the level of asthma con-
trol achieved in the impairment and
risk domains (Evidence B; Figure 4).!
Children aged 0 to 4 years are often
symptom-free between exacerba-
tions, thus the risk domain is a
stronger indicator of morbidity than
the impairment domain. The level of
impairment is generally based on the
most severe symptom. In addition to
symptoms, assessment of impair-
ment also includes asthma control
scores from a validated instrument
(if available) and pulmonary function
test results for children aged 5 to 11
years. In these older children, if
spirometry suggests poorer control
than other measures, fixed airway
obstruction should be considered;
if that is not the cause, a step-up in

www.Consultantlive.com

imumr-medication ecessary to i
tain control.! For all children at all
steps of care, a SABA should be
taken as needed to relieve symptoms
(Evidence A). Use of a SABA more
than 2 days per week for symptom

Inhaled cortwosterozds 7
are the. prefeﬂed therjapy :
o when mmahngllong' S

control (not including exercise-
induced bronchospasm) or increas-
ing use indicates the need for long-
term control therapy in those not
receiving such, or a need to step up
controller therapy. Before stepping
up therapy, patient adherence and
technique in using their medications
should be assessed and addressed
(Evidence C).

Intermittent Asthma

The first step of care corre-
sponds with intermittent asthma for
both pediatric age groups. Treat
ment with as-needed SABAs is usu-
ally sufficient for step 1 carel; how-
ever, some children with intermittent
disease may need additional treat-
ment. For children aged 0 to 4 years
experiencing exacerbations from
viral respiratory infections, SABA
treatment scheduled every 4 to 6
hours for 24 hours, or longer with
physician consult, is recommended
for mild exacerbations, with consid-
eration of a 3- to 10-day course of oral
systemic corticosteroids (0SCs)
(1 mg/kg/d of prednisone or equiv-

tion (Evidence DY, In addifion, a de-
tailed written action plan should be
developed for patients with intermit-
tent asthma and a history of severe
exacerbations (Evidence B).

Some patients may have an
asthma phenotype that is not truly
intermittent. The Acute Intervention
Management Strategies (AIMS) trial
characterized children aged 12 to 59
months (N = 238) who within the
previous 12 months had recurrent
(2 or more) episodes of wheezing
associated with a respiratory tract
infection and either 2 wheezing
episodes resulting in an urgent care
visit, 2 wheezing episodes requiring
O8C, or 1 wheezing episode of each
type.* The results of the AIMS
study showed that 71% of children
experienced 4 or more wheezing
episodes and 60% received at least 1
course of OSCs in the previous year,
despite having minimal or no symp-
toms in the previous month. The
AIMS study results indicated that
the majority of the children had in-
termittent asthma interspersed with
episodes of acute severe wheezing,
suggesting a distinct asthma pheno-
type. Although the EPR-3 guide-
lines do not specifically address
management of this phenotype, they

do recommend periodic monitoring |

to evaluate whether a child truly has
intermittent disease.! In the opinion
of the EPR-3, children who experi-
ence 2 or more exacerbations per
year that require OSC treatment
with no or minimal symptoms in the
interim are considered to have inter-
mitient impairment but a persistent
risk of exacerbation. The EPR-3 sug-
gests that these children be treated
as having persistent disease, even in

the absence of an impairment level
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forced: vital

consistent with persistent asthma
(Evidence D).

Persistent Asthma:
Children Aged O to 4 Years
Initiation of longterm control

fied APL7 During the 24-month treat-
ment period, children who received
fluticasone 88 pg twice daily via a pres-
surized metered-dose inhaler (pMDI)
experienced significantly more episode-
free days (P = .006) and fewer exacer-

ty. For freatment purposes, patients,
onsidered the same as patients who

iderly_in'g aiséus.e severi

ds described may be ¢
ieven in the absence of impairment leveld consistent with

~persistent asthma. (FEV; forced expiratory volume in 1 second; FVC,

[ capacity; N/A, ot applicable; 1CS, inhaled corticosteroid.)

¥

‘ From National Asthric _Eduea:f.:'fon and. Prevention Proétram Expert Panel Raport 3: Guidslines for the

. Diagnosis and Management'of Asthma.- Summary Report 2007, October 20072

- have: persistent aisthimia,
erbations (eg, requiring urgent, unscheduled care; hospitalization, of ICU-admig:: /| >

y. A
ations

present, there are’ inadequdte data to.correspond frequencies of exacerbations: -

feature occurs: Frequency.and severity.of -

‘s /caregiver’s recall of the previous 2-to'4’ weeks. As

- exacerbations may fluchuate over time for patients in:dny severity categor
with different levels of asthma severity. In general, more frequent-and 'severe exac-:

“Figure 3 = Classifying.asthma severity and inifiating therapy
“of severity is defermined by both'impairmerit.and risk.’Assess imp

the most severe category in which any

by patient
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therapy. The EPR-3 recommends that
daily controller therapy be consid-
ered for use only during periods of
previously documented risk for a
child (Evidence D); however, if daily
long-term control therapy is dlscon—
tinued after a sea- 7 -

son of increased . =
risk, the patient -
should be sched-
uled for an ap -
pointment 2 to 6 -
weeks after thera-
py discontinuation
to determine wheth-
er adequate con-
trol is being main-
tained.! In addi-
tion, a written ac-
tion plan that indi- ©
cates the signs of worsening asthma
and the appropriate actions to take
should be reviewed with the care-
givers (Evidence D). Long-term con-
trol therapy should be considered for
infants and young children who have
a second asthma exacerbation re-
quiring systemic corticosteroids with-
in 6 months (risk) or who require
symptomatic treatment more than 2
days per week for more than 4 weeks
(impairment) (Evidence D).

In addition, longterm control
therapy is recommended for infants
and young children who have had 4 or
more episodes of wheezing in the past
year that lasted longer than 1 day and
affected sleep and who have risk fac-
tors for persistent asthma based on the
modified API (Evidence A).! This rec-
ommendation is based on the results
of a 36:month randomized, double-
blind, placebo-controlled trial in
children (N = 285) aged 2 o 3 years
considered to be at high risk for de-
veloping asthma based on the modi-

A low-dose I(JS

rsidered (Evidence ).

bations requiring treatment with sys-
temic corticosteroids (P < .001) than
did children who received placebo.”
However, the proportion of episode-
free days and the number of exacer-
batlons regressed to baseline after
7 discontinuation of
v study drug, with

- no significant dif
ferences between
groups after the
12-month observa-
tion period. Thus,
the use of an ICS
does not change
disease progres-
sion; however, the
NAEPP notes that
it is important to
administer  ICS
therapy early in the course of the dis-
case to reduce disease impairment
and risk.!

A low-dose ICS is the preferred
daily long-term control therapy for in-
fants and young children who have
never been treated with long-term
therapy.! Because recommendations
are based on limited data, however,
treatment is often in the form of a
therapeutic trial. Therefore, close
monttoring of the child’s response to
therapy is recommended. If no clear
beneficial response occurs within 4 to
6 weeks and medication technique
and adherence are satisfactory, freat-
ment should be discontinued and an
alternative therapy or diagnosis con-

If a clear and positive response
exists for 3 months or more, therapy
should be stepped down to the lowest
possible doses of medication re-
quired to maintain asthma control
(Evidence D). In addition, the need
for ICS therapy should be reevaluat-
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Updale on the 2007
National Asthmu Eduvcation
and Prevention Program:

Guidelines for the
Treatment of
Asthma in Children

Components of control
Weli controlied

Assessing asthma controt and adjusting therapy in children

Not well controlled Very poorly controlled

Ages
6-11

Ages
0-4

Ages
5-11

Ages
5-11

Ages
0-4

Ages
04

s 2 daysiweek but not more than

Symptoms

> 2 days/week or multiple times Throughout the day

once on each day

on = 2 days/week

Nighttime awakenings = 1 ®/month

> 1 x/month = 2 xymonth > 1 xfweek z 2 xiweek

Interference with None

normal activity

Some limitation Extremely limited

Impairment

term foltow-up

Short-acting % 2 daysiweek > 2 days/week Several times per day

B,-agonist use for .

symptom control

Lung function

* FEV, (predicted) or MNIA > 80% N/A 60 - 80% N/A < 60%
peak flow personal best .

* FEV/FVC > 80% 75 - 80% < 75%

Exacerbations requiring oral 0 - 1 xfyear 2 - 3 xlyear 2 2 xiyear > 3 xlyear 2 2 xlyear

systemic cortiscosteroids

Reduction in lung growth N/A Requires long- NI/A Requires long- N/A Requires long-|-

term follow-up

term folfow-up

Treatment-related adverse
effects

assessment of risk.

Medication side effects can vary in intensity from none to very troublesome and worrisome. The level
of intensity does not correlate to specific levels of control but should be considered in the overal! -

= Maintain current step.

+ Regular follow-up every 1-6
months.

« Consider step down if well
controlled for at least 3 months.

Recommended action for
i treatment

(See “Stepwise Approach for
B Managing Asthma” for treatment
B steps))

Siep up at
least 1 step.

Step up 1 step. + Consider short course of cral
systemic corticosteroids. )

» Step up 1 - 2 steps.

B The stepwise approach is meant

B to assist, not replace, the clinical
¥ decision making required to meet
8 individual patient needs.

« Befors step up:

Review adherence to medication, inhaler technique, and
environmental controt,

if allernative freatment was used, discontinue it and use
preferred treatment for that step.

* Reevaluate the level of asthma control in 2 - § weeks to
achieve control; every 1 - 6 months to maintain control.
Children 0 - 4 years old: If no clear benefit is observed in 4 - 6
weeks, consider alternative diagnoses or adjusting therapy.
Children 5 - 11 years old: Adjust therapy accardingly.

* For side effects, consider alternative freatment options.

October 2007 2

"Flgure 4= Assessing usthmu control and ud|ushng Iherapy in chlfdren. The level of coniro| Js. bused on rhe most severe |mpu|rmeni
or risk category. Assess |mpa|rmeni domain by ] pohents or ccreglvers recall of the: previeus 2 to 4 weeks. Symprom assessment
for longer periods should reflect @ global assessmerit, such as whether the patient’s asthma is better or worse since the last visit.

At present, theré are inadequate data to' correspond with Frequenues of exacerbationis with different levels of asthma confrol: dn’-
‘general, more frequent and intense exacerbations feg, requmng urgent, unscheduled care; hospitalization, or ICU admission) indi
cafe poorer disease- control. [FEV,, forced expiratory volume in 1 second FVC, forced wtcl capacity; N/A, not- applicable}

From"National Asthma Education and Prevention Program Exper} Pcme! Report 3 Gu:dehnes for rhe Dacrgnosls and Manugemenf of Aslﬁma Summo.ry Repor.f 2007, -
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ed given the high rates of sponta-
neous remission of symptoms in this
age group. A step down to intermit-
tent therapy as needed for symp-
toms may be considered (Evidence
D). As with use of therapy during

efficacy in this age group (Evidence
A). Long-term clinical studies in chil-
dren younger than 3 years have
demonstrated that ICS therapy is
more effective than placebo (n = 285)7
or cromolyn (o = 625).115

than nebulized cromolyn in reduc-
ing asthma exacerbations, improving
symptoms, and decreasing rescue
medication use (all P < .001)."" More-
over, a systematic review that included
some studies in children younger than

PETiods of TISK, WHLIEn action pians
should be reviewed and follow-up
appointments scheduled.

Stepwise treatment recommen-
dations. For persistent asthma, the
EPR-3 recommends daily long-term
control medications that have anti-
inflammatory effects (Evidence A).
Recommendations for preferred ther-
apy with supporting categories of evi-
dence are summarized in Table 5.
Low-dose daily ICS therapy is pre-
ferred for step 2 care (Figure 2),
based on studies of individual drug

Alterniative step 2 {reatments,
which are listed alphabetically, include
cromolyn (Evidence B, extrapolated
from studies in older children) and
montelukast (Evidence A).' Although
cromolyn treatment was shown to re-
duce the risk of asthma-related hospi-
talization in patients aged 0 to 17 years
in a retrospective cohort study,' it is
rarely prescribed by pediatricians. A
study in children aged 2 to 6 years
(N = 335) demonstrated that nebu-
lized budesonide inhalation suspen-

sion was 31gruﬁcantly more effectlve

5 vears demonstrated that cromotyn
treatment provided inconsistent symp-
tom control.®

In children aged 2 to 5 years,
daily treatment with montelukast
{4 or 5 mg/d based on age) has im-
proved measures of asthma control in
patients with persistent disease® and
reduced exacerbation rates and the
rate of shortterm episodic-use ICS
courses, but not OSC bursts in chil-
dren with a history of intermittent
asthma symptoms.? Montelukast may
be consndered in children 2 years and

Tuble 3~ umrrmry of preferred |reu|meni recommendullons und suppornng evrdeme:ior |

(wnh.'cpproprlale .monlf.orlng}'f

L OR _mediumdose ICS -

LABA or montelukc:lstT

Ae lumdose ICS + elther: S D _' T

- }'-Médl_umf_do:se_ _ICS'_+1_|.AB_A.

LABA" or montelukusﬁ

ngh—dose ICS + either

o  .LABA or momelukosﬁ
 ANDOSC.

: =nghdose ICS ¥ enther

°D o : o .ngh~dose ICS +. LABA o
. Awosc

tAlternatives |ssted in alphabetical order.

Augusl 20077 7

"ICS mhuled comcostemld I.ABA |ong-qc||ng Bz-qdrenergrc Ggonist; ITRA, leukotriene recepror anicgomst OSC orcl syslemlc corhcosterond

*Bc;sed on ilrnﬂed sfudles of individual drug efficacy in this age group; comparator tials are not ovulfclble

*Evidence for efficacy aof each rrectment and extrqpo'loted from compcrcror studies in pcments aged = 12 yeors
5E\m:lenco?. exircpolu[ed from studies in patients aged > 12 years.

“From Naional Asfhma Educarron and Prevenrron Program Expert Panel Reporf 3: Gwdefmes for the Diagnosis and Monagemenf of Asrhma Fu.'.' Reporr 2007

www.Consultanilive.com
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Asthma in Children

older when inhaled medication deliv-
ery is suboptimal because of poor
technique or adherence.! If an alter-
native therapy is used and asthma
control is not achieved and maintained
over 4 to 6 weeks, the preferred ICS

Russell and coworkers® demonstrat-
ed that the addition of salmeterol dry
powder inhaler (DPD) to ICS therapy
improved pulmonary function and
symptom control compared with
placebo. However, the number of

high-dose ICS in combination with
both a leukotriene receptor antago-
nist (LTRA) and a LABA may be con-
sidered for children 4 years old. For
patients who require long-term OSC
use, physicians should prescribe the

treatment should be tried before step-
ping up therapy.

For step 3 care, the EPR-3 rec-
ormunends increasing the ICS dose to
the medium range to ensure that the
adequate dose is delivered before
adding adjunctive therapy (Evidence
D).! For example, a trial of children
aged 12 to 47 months (N = 237) with
moderate asthma showed a trend to-
ward dose-dependant improvements
in many diary-related variables for
fluticasone propionate 200 pg/d and
100 pg/d administered with a pMDI
plus a valved holding chamber com-
pared with placebo, but differences
between the fluticasone doses were
not significant.? In that study, the
percentages of children with at least
1 exacerbation were 37%, 26%, and
20% for placebo, fluticasone 100 pg/d,
and 200 yg/d, respectively; differ-
ences between fluticasone 200 pg/d
and placebo, as well as the dose-
related order effect, were significant.
In the 3 pivotal trials for nebulized
budesonide inhalation suspension
(BIS) that included children 6 months
to 8 years of age (N = 1018), dosages
of 0.25 mg once daily to 1.0 mg twice
daily were more effective than pla-
cebo in improving symptoms and re-
ducing rescue medication use, but a
doseresponse trend was only ob-
served in one of the trials.”

In summary, few studies in this
age group have evaluated the effec-
tiveness of increasing the ICS dose,
and the findings have been mixed 2%

The EPR-3 notes that data on
adding a long-acting B,adrenergic
agonist (LABA) (salmeterol or for-
moterol) at step 3 of care are limited
for this age group.! In children aged
4 to 16 years whose asthma was not
well controlled on ICS therapy alone,

children aged 4 vears was small and
precludes any accurate extrapolation
from these findings to children aged
0 to 4 years.!

For step 4 care, a medium-dose
ICS and adjunctive therapy with ei-
ther montehikast or a LABA are pre-
ferred based on extrapolation of data

adults (Evidence D), because no data
were found addressing this issue in
children aged 0 to 4 years.! Arecent
placebo-controlled study (not avail-
able during the NAEPP’s review of
the evidence) in which 94% of chil-
dren were receiving an ICS with or
without a LABA demonstrated that
the addition of montelukast to usual
asthma therapy reduced symptom-
atic days and unscheduled physician
visits during the September asthma
exacerbation season in children aged
2 to 14 vears.” The effect was great-
est among 2- to 5-year-old boys.

A high-dose ICS and either mon-
telukast or a LABA are recommend-
ed for step 5, and a high-dose ICS
and either montelukast or a LABA
and an OSC may be given for step 6.
These recommendations are based
on expert opinion (Evidence D) be-
cause data for step care in young chil-
dren are lacking.! At step 6, a 2-week
course of OSCs should be considered
to confirm clinical reversibility and
responsiveness to therapy before
these agents are given long-term; a

§12  CONSULTANT O JANUARY 2008 (SUPPLEMENT}

lowest (0Seé possible, Momtor T |
tients closely for adverse events, per-
sistently attempt to reduce the OSC
dose after symptoms are controlled,
and recommend consultation with an
asthma specialist.

Persistent Asthma:
Children Aged 5 to 11 Years

Stepwise recommendations for
therapy in children aged 5 to 11 years
(Figure 2) are generally similar to
those for children aged 0 to 4 years,
with long-term control therapy rec-
ommended for those with persistent
asthma (Evidence A).! In addition to
use in children with persistent symp-
toms, initiation of ICS therapy also
may be considered for those who ex-
perience frequent and severe exer-
cisedinduced bronchospasm.

The main difference between age
groups in the recommendations is in
steps 3 and 4 (see Table 5). Also, at
step 5, the addition of either mon-
telukast or LABA to ICS therapy is the
preferred treatment option for chil-
dren aged 0 to 4 years, whereas add-
on LABA therapy is preferred for
those aged 5 to 11 years. Another dif-
ference is the recommendation for
subcutaneous allergen immunothera-
py (SCIT) at steps 2 through 4 for chil-
dren aged 5 to 11 years whose asthma
symptoms are known to be related to
specific allergens.! These differences
are generally based on the availability
of controller therapy studies in older
children. Additional studies in older
children also are available to support
recommendations that are similar for
both pediatric age groups, such as
step 2 care.

For step 2 care in children aged 5
to 11 years, the preferred treatment is
daily low-dose ICS therapy (Evidence

www.Consultanttive.com




A), with cromolyn, an LTRA, ne-
docromil, and theophylline as alterna-
tive treatments (Evidence B}.! Three
studies in children aged 6 to 14 years
with persistent asthma demonstrated
that ICS therapy was more effective

monitoring, theophylline).! Increas-
ing the ICS dose to the medium-dose
range is supported by a systematic
review in children 4 to 16 years of
age (N = 1733) that demonstrated ad-
ditional efficacy of fluticasone pro-

studies in children whose asthma
was not completely controlled with
ICSs. 2% The study by Russell and
associates® that included children
aged 4 to 16 years is discussed in
the treatment section for O~ to 4-year-

than montelukast in a variety of asth-
ma control measures, including pul-
monary function, asthma symptoms,
and rescue medication use. 5% In an-
other study, Szefler and associates®
demonstrated that children aged 6 to
17 years who had lower pulmonary
function or higher levels of markers of
allergic airway inflammation were
more likely to respond positively to
ICS therapy than montelukast therapy,
whereas children without these char-
acteristics may respond similarly to
both medications.

Data comparing ICS treatment
with theophylline are limited; how-
ever, Reed et al* reported better asth-
ma outcomes with an ICS compared
with theophylline in a randomized
trial of 185 children with asthma. If al-
ternative treatment is required, mon-
telukast requires once-daily dosing,
whereas cromolyn and nedocromil re-
quire administration 4 times a day
and have shown inconsistent efficacy.
The LTRA zafirlukast has several po-
tential drug interactions and a small
risk of hepatoxicity.* Theophylline is
rarely prescribed by pediatricians be-
‘cause of the potential for adverse ef-
fects associated with toxicity and the
need to adjust dosages based on diet,
drug interactions, and age. However,
the EPR-3 indicates that this agent
may be considered when cost and ad-
herence to inhaled medications are of
concern, but only if serum levels are
moenitored closely.!

For step 3 care in this age
group, physicians have 2 equally
weighted preferred treatment op-
tions that are based on the extrapo-
lation of studies in adults (Evidence
B): either a medium-dose ICS or a
low-dose [CS plus adjunctive therapy
(ie, LABA, LTRA, or with appropriate

www.Consultantlive.com

pionate 400 pug/d (medium dose) in
children with severe asthma, despite
a dose-response plateau between 100
and 200 png/d (ie, low dose) for im-
provements in pulmonary function
and symptom control.® In addition, a

- Threer_studws in chtldren

- aged 6 to 14 years with' - :

trial of budesonide DPI 100, 200, or
400 pg administered twice daily in
children aged 6 to 18 years with
moderate to severe asthma showed a
small dose-response effect on FEV,,
morning PEF, and daytime asthma
symptoms, but not nighttime asthma
symptoms.® These studies did not
assess whether children whose asth-
ma was not controlled on low-dose
ICS therapy experienced improved
outcomes after increasing the dose.
In an adult study, however, treatment
with budesonide DPI 800 pg/d sig-
nificantly reduced exacerbations
(risk) and decreased impairment
(less rescue medication use, im-
proved symptoms) compared with
budesonide 200 png/d.3

One of the preferred options
listed in step 3 is the addition of a
LABA to ICS therapy. This combina-
tion was shown to improve pul-
monary function and symptom con-
trol compared with placebo in 2

JANUARY 2008 [SUPPLEMENT) O CONSULTANT

old children.

In children aged 6 to 11 years,
Zimmerman and colleagues® demon-
strated that addition of formoterol
DPI 4.5 or 9 ng twice daily to ICS
therapy improved pulmonary func-
tion compared with placebo. Further-
more, a meta-analyses of 8 random-
ized controlled trials in patients aged
5 to 17 years failed to show a signifi-
cant reduction in asthma exacerba-
tions with the addition of a LABA to
maintenance ICS therapy (percent-
age receiving ICS varied by study)
plus placebo or a SABA.* Although a
study in children aged 6 to 16 years
with moderate asthma showed no
added benefit of adding salmeterol 50
ug twice daily to therapy with bec-
lomethasone 200 pg twice daily, these
children may not have been candi-
dates for stepup therapy¥ The FDA
approval of ICS/LABA in children
aged 4 to 11 years is mainly based on
pediatric safety data®* and extrapo-
lation of efficacy studies from adults
and adolescents,

Addition of an LTRA or theoph-
ylline to ICS therapy also is dis-
cussed in step 3. The addition of
montelukast 5 mg to the ICS budes-
onide (400 pg/d) in children aged 6
to 14 years (N = 279) significantly re-
duced as-needed SABA use and im-
proved most measures of pulmonary
function.® In children 6 to 18 years
of age (N = 36), a small improvement
in PEF was observed with the addi-
tion of theophylline to ICS therapy
compared with placebo; however,
there were no differences in symp-
toms or rescue medication use®
Theophylline is considered the less
desirable adjunctive treatment option
because of the risk of toxicity, multi-
ple drug interactions, and the need
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for regular monitoring of serum con-
centrations.!

For step 4 care, medium-dose
ICS and LABA treatment is preferred
(Evidence B, extrapolated from stud-
ies in children aged 12 years or clder

specific immunotherapy reduced the
risk of asthma development. A recent
5vyear follow-up from that trial showed
that these benefits persisted: those
children treated with immunother-
apy had significantly fewer asthma

(TENOR) observational study of pa-
tients with difficult-to-treat or severe
asthma in children aged 6 to 17
years showed that these patients
have high rates of health care use
and loss of pulmonary function de-

and adults). These studies in adoles-
cents and adults show that adding a
LABA to ICS therapy improves pul-
monary function, and many children
aged 5 to 11 years whose asthma is
not well controlled on step 3 treat-
ment may have low pulmonary func-
tion.! Recommendations for alterna-
tive treatment, addition of either an
L'FRA or theophylline to medium-
dose ICS therapy, also are extrapolat-
ed from studies in children aged 12
years or older and adults (Evidence
B). Although no studies in children
younger than 11 years compare the
effects of an add-on LABA versus an
add-on LTRA, comparative studies in
adolescents and adults (Evidence A)
support LABAs as preferred. If a
physician chooses to add an LTRA
for a therapeutic trial because of con-
cerns with LABA treatment, and that
trial shows a lack of effectiveness,
theophylline could be added with at-
tention to the therapeutic caveats
noted previously. The EPR-3 notes
that if the selected adjunctive therapy
does not lead to improvement in
asthma control, its use should be dis-

add-on therapy should be assessed
before therapy is stepped up to the
next level,

At steps 2 through 4, SCIT is rec-
ommended for patients with allergic
asthma.! A meta-analysis of data from
75 randomized clinical trials demon-
strated that SCIT significantly reduced
asthma symptoms and that 4 patients
would need to be treated to avoid one
deterioration in asthma symptoms.*
Furthermore, Méller and colleagues®
showed that in children aged 6 to 14
years who had seasonal rhinoconjuc-
tivitis without asthma at baseline
{n = 151), a 3-year course of allergen-

continued and a trial of a different.

symptoms 2 vyears after therapy
discontinuation.

The preferred (LABA) and al-
ternative (LTRA or theophylline)
treatments for step 5 care are based
on extrapolation of studies in older

children and adults (Evidence B},
whereas the step 6 care recommen-
dations are based on expert opinion
(Evidence I).! The same therapeu-
tic considerations for step 6 OSC
therapy that apply to children aged 0
to 4 years also apply to those aged 5
to 11 years (eg, 2-week trial first,
monitoring). In addition, pulmonary
function should be measured to as-
sess OSC response; alternative or
concomitant pulmonary conditions
should be considered if the re-
sponse is poor.

DIFFICULT-TO-TREAT
ASTHMA

The new EPR-3 guidelines do
not provide treatment recommenda-
tions for children with difficult-to-
treat asthma who may be at steps 5
and 6 of care. The Epidemiology and
Natural History of Asthma: Out
comes and Treatment Regimens

S$14 CONSULTANT O JANUARY 2008 [SUPPLEMENT)

spite using multiple controller med-
ications.® These findings suggest
that additional strategies and inter-
vention programs are needed for
these children.

The EPR-3 recommends referral
to an asthma specialist for consulta-
tion or co-management (Evidence D)
if there are difficulties achieving or
maintaining control of asthma.! In ad-
dition, an asthma specialist should be
consulted for children aged 0 to 4
years who require step 3 care or
higher and those aged 5 to 11 years
who require step 4 care or higher. Fi-
nally, referral also should be consid-
ered for patients who require hospi-
talization for an exacerbation, when
immunotherapy or other immuno-
modulators are considered, or when
additional tests are indicated to de-
termine the role of allergy.

MEDICATIONS

Table 6 provides EPR-3 dosage
recommendations for long-term con-
trol medications for children aged 0
to 11 years.! Table 7 provides the
estimated comparative daily doses
for ICSs in children. Of note, the
EPR-3 dosage recommendations are
hased on the EPR-3's review of the
published evidence, not solely on
the age recommendations and
dosages approved by the FDA
Doses, particularly those in the high-
range, may be outside of approved
labeling. The EPR-3 highlights 5
long-term control medications that
are approved for young children:
2 ICSs, nebulized BIS for children
aged 1 to 8 years and fluticasone
DPI for children 4 years and older;
the LTRA montelukast (based on
safety rather than efficacy data) 4-mg
chewable tablets for children aged 2

www.Consultanilive.com



m'-fc;bmle 6 leuaI dosuges for Iong Ierm conirol meduuhons in ¢l1|ldren

Medication and dosuge form

NAEPP usuql dosuge :

~{rand name)

g 0=t yeors

inhaled corticosteroids -

- (See Tab!e;n_' 7

. l;bng;dcﬁhg Bz-ddrehékglé agonists

Salmeterol DP) 50 pg/ blisfer '
{Severent Dlskus) :

Scfery and efﬁcacy not estcbhshed _ | p ..

in chlldren < 4 years .

{See Table 7}

.'Formoferol DPI 12 pg/

- -Scfety and efﬁcocy not estobilshed L
~in chlldren <5 yeurs R

1 capsile every 12 hours
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to 6 years and 4mg granules for
those as young as 1 year; the
ICS/LABA salmeterol/fluticasone
DPI combination for children 4
years and older; and cromolyn neb-
ulizer solution for those 2 years and

" Low daily dose

therapy available for mild, moderate,
or severe persistent asthma and are
generally safe and well tolerated at
the recommended dosages {(Evidence
A).! The potential risks of adverse
events from ICS treatment are well
balanced with their benefits. Local ad-
verse effects of ICSs include oral can-
didiasis, dysphonia, reflex cough, and
bronchospasm. To reduce the poten-
tial for these local adverse effects, the
EPR-3 recommends the use of spac-
ers or valved holding chambers used
with non-breath-activated MDls (Evi-
dence A); however, no data on the use
of spacers with ultrafine particle hy-
drofluorcalkane (HFA) MDIs were
available for the EPR-3 evidence-
based review. To reduce the risk of
oral candidiasis, patients should be
advised to rinse their mouths after in-
halation (Evidence B).

A reduction in growth velocity
may occur in children as a result of
poorly controlled asthma or from the
use of corticosteroids. Although
studies have shown that low- to
medium-dose ICSs may decrease
growth velocity, these effects are
small {approximately 1 ¢m in the
first year of treatment), generally not
progressive, and may be reversible
(Evidence A).%"*%47 Early interven-
tion studies with fluticasone propi-
onate or budesonide showed signifi-
cantly improved asthma outcomes
despite a small reduction in growth
velocity.™® Notably, the only long-
term prospective growth studies
were with budesonide—the EPR-3
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has generalized these findings to
other ICSs.! The EPR-3 recommends
that children receiving ICS therapy
should be monitored for changes in
growth (Evidence D).

In children, low- to medium-

Aged 511
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dose ICSs do not have clinically sig-
nificant effects on hypothalamic-
pituitary-adrenal axis function, glu-
cose metabolism, or the incidence
of subcapsular cataracts or glauco-
ma.! Moreover, low and medium
doses of ICSs have not been shown
to have serious adverse effects on
bone mineral density (BMD) in chil-
dren.#44 However, data in adults
are conflicting®**? and suggest a cu-
mulative effect of ICSs on BMD.%
BMD may be measured every 1 to 2
vears based on duration and dose of
ICSs, OSC use, and BMD score (Ev-
idence D). Age-appropriate dietary
intake of calcium and exercise
should be reviewed with the child’s
caregivers (Evidence D).}

Although ICSs are generally
safe when administered at their rec-
ommended dosages, physicians need
to recognize the potential for spacers
to increase the systemic availability
of ICSs and the potential for adverse
events with high ICS dosages.! A re-
cent study showed that use of an
antistatic valved holding chamber
with face mask increased lung bio-
availability of fluticasone delivered
from an HFA MDI compared with
use of 4 conventional valved holding
chamber and face mask.* Twelve
children aged 1 to 6 years previously
maintained on fluticasone chlorofluo-
rocarbon MDI 220 ng twice daily, de-
fined by the NAEPP as a high daily
dose, received the same dosage reg-
imen via HFA MDI from 2 types of
spacers in a crossover study. Mean
steady-state fluticasone plasma con-
centrations were 107 + 30 pg/mL
and 186 + 134 pg/mL for the con-
ventional and antistatic holding
chambers, respectively. Large inter-
patient variability in dosage increas-
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es occurred, with use of the antistat-
ic holding chaniber increasing flu-
ticasone plasma concentration by
100% or more in 5 patients.

In a questionnaire study in the
United Kingdom, 27 of 28 children

with asthma (eg, teachers, coaches,
day-care workers, employers) also
should receive asthma education to
help reduce asthma morbidity and
mortality and to promote earlier diag-
nosis of the disease.

based plan may be particularly useful
(Evidence D).

CONCLUSIONS
The new NAEPP guidelines rec-
ognize the variability of asthma and

who experienced acute adrenal crisis
had been treated with high-dose flu-
ticasone propionate, even though flu-
ticasone was the least prescribed ICS
in the United Kingdom. In these chil-
dren, the mean daily dose of flutica-
sone was 980 ug, which is considered
a high daily dose by the NAEPP
(more than 352 pg/d) 1%

Overall, the efficacy of ICSs out-
weighs concerns about growth or
other systemic effects. Nonetheless,
the EPR-3 recommends that ICSs
should be titrated to the lowest dose
of ICS needed to mainfain control of
a child’s asthma.! Before increasing
the dose of ICS, the EPR-3 recom-
mends evaluation of patients’ adher-
ence and inhaler technique as well
as environmental factors that may
contribute to asthma severity (Evi-
dence B). The EPR-3 also recom-
mends consideration of adding a
LABA to a low- or medium-dose ICS
rather than increasing the ICS dose
to achieve or maintain control (Evi-
dence A, ages 5 to 11 years; Evi-
dence D, ages 0 to 4 years).

PARTNERSHIP FOR
ASTHMA CARE

A partnership between the pa-
tient and clinician is recommended to
promote effective asthma manage-
ment (Evidence A).! To form a net-
work of support.and ensure that all pa-
tients are equipped with the knowl-
edge and skills needed to adequately
control their disease, patients with
asthma should be educated at multiple
points of care where they interact
with health professionals (Evidence A
or B depending on point of care).
Family members, health care profes-
sionals, and individuals who come
into regular contact with a patient

Patient education is an essental
part of successful asthma manage-
ment. Caregivers and children

should be educated about asthma,
what defines well-controlled asthma,
the role of medication, device use,

what to do when they have signs and
symptoms of worsening asthma.!
The EPR-3 recommends that asthma
self-management education be in-
cluded for children with asthma (Ev-
idence A). Sample written action
plans are available in the EPR-3 doc-
umentChttp://www.nhlbi.nih.gov/
guidelines/asthma/index htm).! A
key component of this education is a
written action plan. The EPR-3 rec-
ommends that clinicians provide all
patients who have asthma with a
written action plan that includes in-
structions for (1) daily management
and (2} recognizing and handling
worsening asthma, including adjust-
ment of dose of medications. Action
plans may be based on PEF meas-
urements, symptoms, or both, de-
pending on patient and clinician pref
erence (Evidence B). If a patient has
difficulty in recognizing the signs of
worsening asthma, a peak flow—
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tients and physicians for optimal

the nieed (o f0CUS O astima Comrol
through periodic and ongoing assess- |,
ment of current impairment, includ-
ing symptoms, nighttime awakenings,
SABA use, functional limitations, and
the future risk of exacerbations or
treatmentrelated adverse effects.
Parents and children should have an
active role in their asthma care. Writ-
ten action plans and asthma self-man-
agement education are essential to
create a partnership between pa-

asthma care. Physicians should en-
courage follow-up every 3 to 6
months for ongoing assessment of
asthma control and the need to in-
crease or reduce pharmacological
treatment. Physicians should use
guidelines for step-up and step-down
therapy. As in the earlier iterations of
the NAEPP guidelines, ICSs are still
recommended as the preferred med-
ication for initiating long-term con-
trol therapy in children of all ages.
Importantly, new evidence supports
the initiation of ICS therapy in young
children at risk for asthma.! [
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