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Diagnose asthma

Assess asthma severity

Initiate medication & demonstrate use

Develop written asthma action plan
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Schedule follow-up appointment
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Assess & monitor
asthma control

Schedule next Review medication

follow-up technique &
appointment adherence; assess

side effects; review
environmental control

Review asthma
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as needed Maintain, step
up, or step down
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Clinical Issue Key Clinical Activities and Action Steps

= ASTHMA DIAGNOSIS

Establish asthma diagnosis.

= Determine that symptoms of recurrent airway obstruction are present, based on history
and exam.
« History of cough, recurrent wheezing, recurrent difficulty breathing, recurrent
chest tightness
* Symptoms occur or worsen at night or with exercise, viral infection, exposure to allergens
and irritants, changes in weather, hard laughing or crying, stress, or other factors

= In all patients =5 years of age, use spirometry to determine that airway obstruction is at
least partially reversible.

= Consider other causes of obstruction.
= LONG-TERM ASTHMA MANAGEMENT

GOAL: Reduce Impairment

Asthma Control = Prevent chronic symptoms.

= Require infrequent use of short-acting beta,-agonist (SABA).
= Maintain (near) normal lung function and normal activity levels.

Reduce Risk

= Prevent exacerbations.

= Minimize need for emergency care, hospitalization.

= Prevent loss of lung function (or, for children, prevent reduced lung growth).
= Minimize adverse effects of therapy.




Assessment
and Monitoring

INITIAL VISIT: Assess asthma severity to initiate treatment (see page 5).

FOLLOW-UP VISITS: Assess asthma control to determine if therapy should be adjusted

(see page 6).

= Assess at each visit: asthma control, proper medication technigue, written asthma action
plan, patient adherence, patient concerns.

= Obtain lung function measures by spirometry at least every 1-2 years; more frequently for
asthma that is not well controlled.

= Determine if therapy should be adjusted: Maintain treatment; step up, if needed; step
down, if possible.

Schedule follow-up care.

= Asthma is highly variable over time. See patients:
+ Every 2-6 weeks while gaining control
+ Every 1-6 months to monitor control
+ Every 3months if step down in therapy is anticipated

Use of
Medications

Select medication and delivery devices that meet patient’s needs and circumstances.
= Use stepwise approach to identify appropriate treatment options (see page 7).
= |nhaled corticosteroids (ICSs) are the most effective long-term control therapy.

= When choosing treatment, consider domain of relevance to the patient (risk, impairment,
or both), patient's history of response to the medication, and willingness and ability to use
the medication.

Review medications, technique, and adherence at each follow-up visit.



Clinical Issue

Patient
Education for
Self-Management

Key Clinical Activities and Action Steps

Teach patients how to manage their asthma.
= Teach and reinforce at each visit:

» Self-monitoring to assess level of asthma control and recognize signs of worsening
asthma (either symptom or peak flow monitoring)

» Taking medication correctly (inhaler technigue, use of devices, understanding
difference between long-term control and gquick-relief medications)

- Long-term control medications (such as inhaled corticosteroids, which reduce
inflammation) prevent symptoms. Should be taken daily; will not give quick relief.

- Quick-relief medications (short-acting beta,-agonists or SABAs) relax airway
muscles to provide fast relief of symptoms. Will not provide long-term asthma
control. If used >2 days/week (except as needed for exercise-induced asthma),
the patient may need to start or increase long-term control medications.

« Avoiding environmental factors that worsen asthma

Develop a written asthma action plan in partnership with patient/family (sample plan
available at www: nhibi.nih.gov/health/bublicAung/asthma/asthma_actplan.pdf).

= Agree on treatment goals.
= Teach patients how to use the asthma action plan to:
» Take daily actions to control asthma
» Adjust medications in response to worsening asthma
* Seek medical care as appropriate
= Encourage adherence to the asthma action plan.
* Choose treatment that achieves cutcomes and addresses preferences important to
the patient/family.
* Review at each visit any success in achieving control, any concerns about treatment,
any difficulties following the plan, and any possible actions to improve adherence.
* Provide encouragement and praise, which builds patient confidence. Encourage family
involvement to provide support.

Integrate education into all points of care involving interactions with patients.

= Include members of all health care disciplines (e.g., physicians, pharmacists, nurses, respiratory
therapists, and asthma educators) in providing and reinforcing education at all points of care.




Control of
Environmental
Factors and
Comorbid
Conditions

Recommend ways to control exposures to allergens, irritants, and pollutants that make
asthma worse.

= Determine exposures, history of symptoms after exposures, and sensitivities.
(In patients with persistent asthma, use skin or in vitro testing to assess sensitivity to
perennial indoor allergens to which the patient is exposed.)
+ Recommend multifaceted approaches to control exposures to which the patient is
sensitive; single steps alone are generally ineffective.

« Advise all asthma patients and all pregnant women to avoid exposure to tobacco smoke.

+ Consider allergen immunotherapy by trained personnel for patients with persistent
asthma when there is a clear connection between symptoms and exposure to an
allergen to which the patient is sensitive.

Treat comorbid conditions.

= Consider allergic bronchopulmonary aspergillosis, gastroesophageal reflux, obesity,
obstructive sleep apnea, rhinitis and sinusitis, and stress or depression. Treatment of

these conditions may improve asthma control.
= Consider inactivated flu vaccine for all patients >6 months of age.



ASTHMA CARE FOR SPECIAL CIRCUMSTANCES

Clinical Issue

Exercise-Induced
Bronchospasm

Key Clinical Activities and Action Steps

Prevent EIB.*

= Physical activity should be encouraged. For most patients, EIB should not limit
participation in any activity they choose.

= Teach patients to take treatment before exercise. SABAs* will prevent EIB in most patients;
LTRAs.* cromolyn, or LABAs* also are protective. Frequent or chronic use of LABA to
prevent EIB is discouraged, as it may disguise poorly controlled persistent asthma.

= Consider long-term control medication. EIB often is a marker of inadeguate asthma control
and responds well to regular anti-infllammatory therapy.

= Encourage a warm-up period or mask or scarf over the mouth for cold-induced EIB.

Pregnancy

Maintain asthma control through pregnancy.

= Check asthma control at all prenatal visits. Asthma can worsen or improve during
pregnancy; adjust medications as needed.

= Treating asthma with medications is safer for the mother and fetus than having poorly
controlled asthma. Maintaining lung function is important to ensure oxygen supply to the fetus.

= |CSs* are the preferred long-term control medication.

= Remind patients to avoid exposure to tobacco smoke.



MANAGING EXACERBATIONS

Clinical Issue Key Clinical Activities and Action Steps

Home Care ! Develop a written asthma action plan (see Patient Education for Self-Management, page 3).

Teach patients how to:
= Recognize early signs, symptoms, and PEF* measures that indicate worsening asthma.

= Adjust medications (increase SABA* and, in some cases, add oral systemic corticosteroids)
and remove or withdraw from environmental factors contributing to the exacerbation.

= Monitor response.

= Seek medical care if there is serious deterioration or lack of response to treatment.
Give specific instructions on who and when to call.

Urgent or Assess severity by lung function measures (for ages =5 years), physical examination, and
Emergency Care : signs and symptoms.

Treat to relieve hypoxemia and airflow obstruction; reduce airway inflammation.

= Use supplemental oxygen as appropriate to correct hy poxemia.

= Treat with repetitive or continuous SABA,* with the addition of inhaled ipratropium
bromide in severe exacerbations.

= Give oral systemic corticostercids in moderate or severe exacerbations or for patients who
fail to respond promptly and completely to SABA.

= Consider adjunctive treatments, such as intravenous magnesium sulfate or heliox, in severe
exacerbations unresponsive to treatment.

Monitor response with repeat assessment of lung function measures, physical
examination, and signs and symptoms, and, in emergency department, pulse oximetry.

Discharge with medication and patient education:

= Medications: SABA, oral systemic corticosteroids; consider starting ICS*

= Referral to follow-up care

= Asthma discharge plan

= Review of inhaler technigue and, whenever possible, environmental control measures

*Abbreviations: EIB, exarcise-induced branchaspasm: ICS, inhaled corticosteroid: LABA, long-acting beta-agonist: LTRA, leukotriene receptor
antagonist: PEF, peak expiratory flow: SABA, short-acting beta_-agonist.



Components of
Severity

Symptoms

Nigrt-ome

amakanngs

Short-acting

B-agonist use for symplom
cortrol

Inlerference with

normal actrity

Lung Funcson

e FEV, (predcied) or peak fow
(personal best)

- FEV,FVC

Exacerbatons
roguanng oral sysiemic
cortcostercids
(Conscer sevarlty and
inlenval since last
ex30ertston)

Recommended Step for Initiating Therapy

{see Table C.3 "Stepwise Approach for Managing
Asthma” for treatment steps.)
The stepwise approach is meant to assist,
nol replace, the dinical decision making required
to meet individual patient needs.

Classifying Asthma Severity and
Initiating Therapy in Children

Persistent
R Mitd Moderate Severe
Ages Ages Ages Ages Ages Ages Ages 5-11
o 511 a3 S5-11 [ 5-11 o4
=2 days/moek ’:“’::fm" Caiy Trroughout Te day
=2 34ax 3-—ax >Txiwees but >1x! Often
2 manth e o monm ot gty week Txtweek
=2 daysiweek ’:‘Gﬂ’;m’ Dy Severnl imes per cay
Nene Minor atason Some Emitation Eatremely limited
Normal FEV,
between
. exscerbatons
D >80% NA >80 Noa 60-80% NA <60%
>85% >80% 75-80% <75%
=2 exacerbatons n
6 months requinng
Oral systemic (see rotes)
corvcosterods. o
O-1ipear (see notes) =4 wheezing m
epsodes’] year tsk
v >1 Sy’ | e,
AND risk faciors for o FEV.
perssent asthma *
Sten 3 ana Step3  Siep3ana | _ S0
Swep Sweo Shoet coLrse cplion  short course ICS cpticn OR
. £ of oral .IE’S consicder of oral siep 4 and
{for both age groups) (for bo™ age groups) syt s systems .
of oral sy omico- o) systemic
Corscosterods

In 2-6 weeaks, Cepanding on severty, evauate level of asthma conrol that is achiewed

= Chidren 04 years oid. ¥ no dear beneft is observed N 4-€ weeks, siop beatment & consder atemaltve dagnoses of
acpustng therapy

= Children 511 years old: Adpst therapy accoedngly.

Key FEV. foroed espiratory volume n 1 second. FYE forced wial capacty ICS, infuled corticosterods. ICU, riensive care unt; N'A rot agplcabie

Notes:

« Lewel of saverty is determined Dy Doth mpanment and nsk AsSsess imparment doman by caregver s rocal of previous 2-4 weeks. Assign severty 10 the most

severe calegory & whech ary feature oocurs.

“ Frequenrcy and severty of exacertaltons may fuciate over tme for fahents n any Sevenly category. Al present. there are nNadaquale cala 10 correspond Tequences
of cxacertatons with cifferert levels of asthma seventy. In general more foquent and severs exacerSatons (0.9 . reguiting urpert, unscheduled care, haspealzation,
of KO acmisson) macale greater underyng 3sease severny. For realment purposes, patents ah =2 exacerhatons Jescrbed above may be consdered e same as
patents who have persistent astvme, even n the absence of mparment levels consistent with perssiers asthma



Assessing Asthma Control and
Adjusting Therapy in Children

Components of Control Well
Controlled Not Well Controlied Very Poorly Controlled
Ages Ages Ages Ages Ages Ages
o4 5-11 o4 5-11 o4 5-1
«2 days'week but not more than >2 caysiseock or melipie times
e onoe on each day on <2 daysweek Throughout e day
m =twmenth >1 \ PR T e— >Zxiweek
Interference with normal actvly None Some limitation Extremely Smited
Imparment Short-acting
B.ag wse for symp <2 days'week >2 cays'wook Several tmes per day
controd (not prevention of E98)
Lurg functon
= FEV, (predicatec) or peas flow NA >80% A S0-20% NA <60%
personal best
- FEV,FVC >80% 75-80% <T5%
Exacertations requirng omal o0—1 2-3w; s A 2x
= e wipear yoar Syear A pesr =2xiyea
Risk ———————— R e — e ——— —
Readuction in lung growth nNA ong-term NA NA
folow-up
v. " advezse off Medication side e¥acts can vary in ntensity Som none o very ana . The leval of ntensty
Treas does not correlate 10 Specific lewels of control but should be inTe 1 of risk.
- Mantsin cument step. Swp up 1 Step Step = Consicer short course of oral
* Reguisr olowup every 16 months. o least SYSIaMmic COMCOSIancess,
= Consider step down if mol 1 step = Step up 1-2 steps
i controled for a1 least 3 months
for Treatment Betore step up: 5
(See Table C.3 "Stepwise Approach for * Review adherence 50 medication. nhaler tlechrique, and environmental control
¥ aliernative treatment was used, dscontinue it and use prefecred
Managing Asthma® for treatment steps.) treatment for that siep.
The stepwise approach is meant to assist. * Reeabate fe besd of asthma control in 2—6 weeks 10 achueve control, every
not replace, clinical decision making required 1—6 months 10 Mmaintsin control.
10 meet individual patient needs. Cricren G4 years ola: i no clear benefit is cbserved in 4-6 weeks, consider
atermative Sagroses or theraoy
Chilcoren S—11 3 Ag Terapy accords
* For side eff 3 conss . r m\s

Key: EIB, exercise-inCucad bronchospasm, FEV,. forced expiratony wolume in 1 second. FVC, forced vital capacily. ICU. inlensive care unil. N'A. not apoiicable

Notes:

* The lavel of conrol 15 Dased 0N 1Ne MOS! SEvers INDErMent of nsk Calegory. AssSess mmparment doman by patent s or caregrer’s recal of prevous 2-4 weeks
Sympsom nert for lorger peri should refect a2 gobad assessment. such as mhether the patiert’s asthma is betier or worse since $e last vist

“ Al present there are Inadequalte cata 10 correspond fequencies of exacerhalons ath dfferant evels of asthma cootrol. In general, more frequent and iIntense
exaoerbations (e g. requirng wpent, unscheduled care, hospeakization. or ICU ad—ission) indicale poorer disease contol




STEPUPIF NEEDED (first, check medcaton adharence inhaler technique, environ mental control and comarbiditias)

ASSESS
CONTROL:
STEP DOWN IF POSSIBLE (andasthma is well contmlied for at least 3 months)
STEP 6
STEP S
At each step: Patient education, emvironmental contral, and management of comorbidities
Inwrmittent Persistont Asthma: Dally Med cation
Asthma ¢ Consult with asthma specialist if step 3 care or higher Isrequired. Consider consultation at step 2
Prferred | SABA*as | low-dose ICS* | medum-dose | medium-dase high-dose ICS* | high-dose ICS*
Treatment'  : neaded : st st P+ S
® : : : L4 : @ither LABA%or : either LABAOr
? D either LABA*or  : montelukast : montelulcast
: mon teluicast : g
k-] : ¢ oral conticos temoids
" .
! Aternative - : cromobyn or
Treatment’t : montelulcast - :
z M clear banefit Is nat observed in 4-6 weaks, and medication technique and adherence ave satisfactary,

consider adjustng thevagy or alternate dagnases

i = SABA*as needed for sYMPOME Intensity of teatment depends on severity of symptoms.
Quick-Relef @ = With vial respiratory symptoms SABA every 4-6 hours up © 24 hours Jlonger with physician consuit). Consider short
Modication @ couse of oral systemic corticasteroids f asthma @adcedation & sewem or patent has history of severe exacerbations.
1 = Castiont Frequent use of SASA may Indicate the nead 1o 5% up treatment.




STEPUPIF NEEDED (first, check medcaton adherence Inhaler technique, enviion mental control, and comarbiditias)

ASSESS
CONTROL:
STEP DOWN IF POSSIBLE (andasthma is well contolied for at least 3 months)
STEP § STEP 6
At each step: Patient education, e mironmental contrdl, and management of comorbidities
Inte rmittent Persistant Asthmac Dally Med cation
Asthma ! Consult with asthma specialist if sepd cam or higher Is mquimd Consder consultation at step 3.
Preforred | SABA*as neoded | low-dose ICS® | low-dose ICS* | medium-dase | high-dose ICS* high-dose ICS*
Treatment® ! : . L cst S i
. . Celther LABAS . ¥ L LABAT  LABAT
P LTRACOr D LABAY : : ¥
: : : theophylline ™ : : : ord comticos tescids
Aternative | cromolyn, LTRA® | 2% | medum-dose £S* | high-dose ICS* | high-dose KCS*
. : m. : medium-dose ' g s .

ror : : : :
: : S Deither LTRA® or : elther LTRA*or : elther LTRA*or
- : theoplylline* : thaophylline* : theoplhylline®
Comddsmcuhnoom allergen Immunatheapy for : : ¥

patients who have persistent allergic asthma ™ : : ord comticos tesolds

1 = SABA*as needed for ympoms The Inmtensity of teatment depends on severity of symptoms upto 3 treatments
CGuick-Relef @ overy 20 minstes as neaded. Short course of oml systemic corticosteralds may be needed
Madication : = Cation Increasnguse of SABA or use >2 days/Sweek for symptom rellef (not to prevent 159 genemly Indcates
¢ inadequate control and the need o step UD teatment

§5-1 years of age




Assessing severity and initiating treatment for patients who are not currently taking long-term control medications

Components of Severity

Impairment

Normal FEV/FVC:

Symptoms
Night-time
awakanings

Short-acting

PBagonist use for

sympiom control {not

prevention of EIB)
Interierence with

Intermittent
=2 days'week
s2x'month

=2 days/week

None

Classification of Asthma Severity

=12 years of age

Mild
>2 daysiweek bul
not daly

>2 days'week but
not daily. and
not moee than
1x on any day

Minor Emitaton

Persistent
Moderate
Daily

>1x/week but
nat mighty

Daity

Severe
Throughout the day

Cfian Tx/week

Several imes
per day

Extremely mited

8-19 yr 85%
normal actvity
20-39 80%
40-59 g 75% - :lormal FEV,
60-30 yr 70% ee&we me" -
Lung function = FEV, >80% = FEV, >E0% = FEV, >60% but « FEV, <B0%
predicied predicted <80% predicted predictad
= FEV,/FVC normal *« FEV,FVC normal = FEV, /FVC reduced « FEV, /IFVC
5% raduced >5%
O-IMU (see 21 (ose N
Exacerbations
Risk requiring oral Consider severity and interval since last exacerbation.
systemic Freguency and seventy may fluctuate over time for patients in any severity category.
corticostercids
Relative I risk of bat may be related 1o FEV,.
Recommended Step 3 Step 4 or S
for Initiating Tm:.-:m Step 1 Step 2 ::consiaetshor_tcourseof
(See Table C.6 “Stepwise Approach for Managing Asthma™ ¥
for treatment steps.) In 2-6 weeks, evaluate level of asthma control that is achieved and adjust therapy accordngly.

Key EIB. exercise-induced bronchospasm, FEV,, Sorced axpiratory volume in 1 secaond; FVC, forced vital capacity. ICU. ntensive care unit

Notes:
The stepwise approach is meant 10 assist, not replace. the clnical decsion making regquired 1o meet indwvidual patient needs.

= Lewvel of severily is delermuned by assessment of both imparment and risk. Assess smparment comain Dy palient s'caregver's recall of previous 2-4 weeks and
Sprometry. ASsign severnity 10 the most severe calegory in which any feature ooours

= Al presem, there are inadequate data o correspond frequences of exacerbations with different levels of asthma severnty. In general. more freguent and intense
exacerbalions (2.g., requinng urgent, unschedulad care, haspitalzation, or ICU admissicn) indicate grealer undarfying dsease severily. For treatmenlt purposas,

patients who had =2 exacerbations requring oral systemic corticosiaroids in tha pasl year may ba considered the same as patents who have persisient asthma.

even n tha absence of impairment levels consistent with persistant asthma.



Components of Control

Classification of Asthma Control
(=12 years of age)

Not Very Poorly
Well Controlled Well Controlled Controlled
Sympiloms =2 days/week >2 cays/week Throughout e day
Night -trme awalkenings =2x ooty 1-3Sx'weak =2 xfwook
Interference with normal activity None Some imzation Extremely Smsed
e use =2 daysiweok >2 days/week Several mas day
for symptom control (not et
Impairment prevertion of EIB)
FEV, or peak Sow >80% predictecy SO-—80% . <50% predcteds
ATAQ o 1-2 34
ACQ =0.75° =15 A
ACT =20 15-19 =15
ations g oral O-tiyear =2fyear (see note)
Y corTe . Consider severity and interval Snce st exacerbation
Risk Progressive loss of lung function Emwmmbweare
R L adverse o L e <an vary inintensity from none 1o very roublesome and wormsome.
mwdwmmwmmmmdwmmumm
in the overal assossment of risk.
= Maintam current sten - Step up 1 Step. « Consder shorl cowurse
R ded Acti = Recuiar Sollow-up &t every - Fe=swaluste n of orad systemic
for Treatment 1-6 months 1o maintan 2-5 weeks. corticostercids.
control = For sice effects, - Step up 1-2 steps.
(See C.6 “Su i Approach for Managing = Comsider step down if well consicder a n2
fo controled for a2 least treatment optons - Fors-acmm

Asthma®™ for treatment steps.)

3 monins.

TACO vaives of 0.76-1 4 are ndetermomate reganding wedl-controlies asthma

ey EIS exes Suced broncd

Notes:
- The

U, imtersSise CRare unt

approach s meat 1o assst not replace. The dimcal Secson making regured 1o meel Nanadeal satet needs.

STepeacse
= The level of control is Dased on the MosSt Severs MESInTent OF sk Calegory. ASSess iImpairment Comain by patent s recal of prewious 2—4 weeks and by
Spirometry'or peak fow MeEasures. Sympiom assessment 1o IoNoer penads should refect a glonal assessment, Such a8s NQunng wheamar the patient's

asthma Is baTiar of Worse since the iast wisi

= Al presant thave arns Nadeguatse data 10 comespond frequenciaes of exacarbations wih cfferant levels of asthima control. In gensaral, more fraguent
and intense exacerdatons (e .9 . regquining urgent. unschaduled care. hospilalzaton. or ICU admission) indicate poorer disesse conlrol. For treatment
puorposes. patents who had =2 exacerDalons regunng oral Sysiemic Comooserosds in thae past year may be conswdered the same as pasents who
have not-wel-controled asthma, even in the absence of rmpainment levels consistent with not-wellcomsroled asthma.

ATAQ = Asthma Therapy Assessment QuesSonnairet

ACQ = Asthma Corcol Questornnaire®
ACT = Asthvma Controd Test™
ASrimal Frgortant

Dference: 1.0 for the ATAQ: 0.5 for he ACO. not determined Sor the ACT

Before step up in therapy:
— R we 1o s inhaler technegue ernarocomental oontrol, and cormortied condibors.

- If an allemative reatment cELoON was usad in a sten, discontmue and use the praefemred treatment fior that sten.




STEPUPIF NEEDED (first, check medcaton adherence inhaler technique, envieon mental contml, and comarbiditias)

ASSESS
CONTROL:
STEP DOWN IF POSSIBLE (andasthma is wall contmlied for at least 3 months)
STEP § sTEP 6
At each step: FPatient education, e mvironmental contrdl, and management of comorbidities
Inermittent Persistont Asthma: Dally Medi cation
Asthma ¢ Comsult with asthma specialist if slep 4 cam or higher s maquimd Consder consuitation at step 3.
Treatment” : : B :cse e .
DLaBaT s D LABA” D LABAT
- = el
: I medum-dase CS* . consider :
S E : : : T omalzumab for ookl ®
S ARernative : : cromolyn, LTRA® | low-dose ICS* : medum-dose ICS* | poriants who : AND
A Treatment?d : or theopiniline® : + T # : have allergies™ | consider
i D ether LTRA® | either LTRA® : | omalizumab for
: theopiyiline * : theogpinylline.* : ! patients who
_ﬂ_l. : or Zleutontt : orzileutontt : : have allergles™

Consider subcutaneous allergen immun oth eragy
for patients who have persistent, alemgic asthma ™

= SASA"as neaded for ympomsa The inmtensity of teatment depends on severity of symptoms upto 3 treaatments
Quick-Relet avery 20 minutes as neaded. Short course of oml systemic Orticosterads may be needed
Modication = Cautiore Use of SASA >2 days/fweek for sy mptom rellef (not to prevent E15% geneaily Indicates inadequate contral
and the need 10 s UD treatment.

* Abboeviaiom: B, e owd me-d roiuced Bronchoaper s ICS, rhad ed c oticcaterol o LASIA, inhaed long- acting Bt - aponb® LTRA, leubootre rne e csptor antagoni R SARA, irheled
ahOrt- aclng Beta - agonbt

! Trestmert cptions e lnted in siphabeti cd crcler, ¥ mome than cna

1 wdterret o trastment b used ancd MEEOrTos B Inechkecs e, chucort nus and e e S e Ereet rrent Befiors R epeing e

. Thecety Brm |x e leo codr sbbe o S rat e Bac moos of the need 20 maonor serum conc et rai on e b

" Bamd on ewdcenos for cust mibe s arimed cencher, and pd g e icenos b weask or lac lng for molcix and codocaches. B icnos b atrongent for i mmunct he repry With i nghe @ be rgena
The role of diegy 0 mdthems B orester I N than In acuits

 Gricers who sacninbe Irmmunct har spy o omwd tourma B aboui Be prepa nec 1O et anepind swd x that mary ccaur.

11 Zhauton b ook che st el B cause of §imi e atuche s s achunct b thers py and e need 2o moni tor lher function.

B wfore o cori cotercichs e Inrocucoed, & rid of NMoh-comm ICS » LARA » ather LTRA thacptyine o deuton, may Be comicke med, o hough tHx speroech hax not Been atuchec

Indinical ek




ESTIMATED COMPARATIVE DAILY DOSAGES: INHALED CORTICOSTEROIDS FOR LONG-TERM ASTHMA CONTROL

O0-4 yoars of age 5-1l yoars of age =12 yoars of age

Daily Dose P Low Medium® Hight |  Low Medium® High |  Low Medium® High*
Beclomethasone MDT' NA NA NA 80160 meg >160-320 mcg >320 meg 80-240 mag >240-430 mcg >430 meg
i e2puits I-4putss i 13putts 4-6 putts
1 4 H : :
4omco/ : P 2xfdy 2¢/day ;o 2xday 2¢/day
P 2putss 2¢/dyy a3 putts 2¢/d i lputtam, 2-3putts »4 putts
80 mogfputt : putt 2¢/day ay | Zputspm 2xAlny ~d e
Budesanide DP1* NA N N : 190-360meg  >360-720 meg 3720meg | 190-540meg  >540-080mcg  >l080meg
90 meg/inhalation i 12inhe 20fdyy 34 inhst 2x/day § 1S inhs 20/day
o meg/ ORI nhet2cday i 1NAM 23ist2xkey | sainhst 2day
inhalation : 3 het2ckiay : 2nhs'pm -
BudesonideNebules | 025-05mg  >05-10mg slomg i asmg 10mg 20mg i N/A NA NA
025 mg {12 nebefday i 1neb? 2x/day :
05 mg L1 mebYday 2 nebs' fday Inebs'/fday 1 Ineb'fday 1 ned’ 2x/day :
10mg 1 nebYday 2 nebs' fday 1 ned’ fday 1ne b’ 2« day
Ciclesonide MDI NA NA NA 80-160 meg 3160-320 mcg 3320 meg 160-320 meg >320-640 meg >640 mcg
: 1putt am, i
80 meg/fputt 2 I »2puttsiday 2putfs pm-~ -.’-Mzn/dw 1-2putfs 2¢/day 3.4 puts 2/day
: 3 2 putts 2x/day :
%0 meg/fputt i puttiday Iputt2e/day a2 putts 2¢/day | 2 putts 2¢/day a3 putts 2¢/day
Aunisolide MDT' NA NA NA i BOmyg 320-430 meg =430mcg  :  X20meg >320-640 mcg >640 meg

80 megfpoutt Tputt 2¢/day  2-3puts 2xHay umaﬁwg 2putts 2¢/day 3I-d4pfs2idy oS puts 20day



ESTIMATED COMPARATIVE DAILY DOSAGES:
INHALED CORTICOSTEROIDS FOR LONG-TERM ASTHMA CONTROL (continued)

0-4 years of age 5-11years of age

=12 years of age

Dailly Dose Low Medium* High* Low Med lum* High*

Low

Medium®

High-

MEDICATION

Futlcasone MDT' © TMemeg >176-352 meg >352 meg 88176meg  >T76-352meg >352 meg 83-264mcg  >264-440 mag 5440 meg
44 meg/foutt | 2 putts 2¢/day 3-4putts 1-2 putfs 34 putts 1-3 putts

: 2¢/day 2x/duy 2«fday 2¢/day
0 meg/foutt 1putt 2¢/day 'm Tputt2oday =2 putts 2¢/day 2putss 2y 3 putss 2¢day
220 meg/fputt 1putts 2¢/day =2 putss 2x/day
Futicasone D' NA NA NA i 00-200meg  >200-400meg  >400meg  : KO300meg >300-500mag >500 meg
50 mag/Anhalation 112 ikt 20/day 34 inhs" 20/day  13inhs! 2¢/day
100 meg/nhalation D linh'2¢day  2ins'2¢day  >2inhs! 2¢day : 2inns'2¢/day a3 inhs! 2¢/day
250 meg/inhalaton 1inh! 2¢/day lioh' 2¢/day  =2inhs! 2¢/day
Mometasone DPT NA NA NA N0 meg 220440 meg >480 meg 10-220 meg >220-440 mag 2440 meg
710 meg/Anhalation leh'day  1-2inhs' 2¢/day  s3i0he! 2¢fday | 1-2inhs' pm i"n'::’;‘;‘f‘: 3 i 2¢/day
220 mag/nhalaton F2inmstday = dvided 000 lioh' 2¢/day or &3 inhs' divided

n2doses 2inhs'pm In2dases

3 i preferable o uxe ahigher mog/fu® orm og/in hallet kon formud ation o achie'w mx low & number of pufs or Inhalsti o e poasl e
1 Abbowviations DFY cry powdier inha ber (requlres cess St inhaleti o) ; Inhy Inhad atiors MO, mm berect cdicee inhader (relswnes & pu ¥ of msdicn Hon & neb, nebula



Therapeutic Issues Pertaining to Inhaled Corticosteroids (ICSs) for Long-Term Asthma Control

* The most important determinant of ap propriate dosing is the clinician’s judgment  many Eurcpean countries and in some scientific iteratume. Dry powder inhaler (OPI)
of the patient's response to therapy. The clinician must monitor the patient’s doses are expressed as the amount of drug in the inhaler following activaton.

rsponse on severm| cinical paramaters (eg, symptoms; activity level maaswresof | For childen <4 . .
. T yoarsof age: The safety and efficacy of ICSs in children <1 yaar of
kg furction) mnd adpst the dose acoordingly. Once asthma contrd s achieved o0\ 1o eusbiiched. Chidren <4 yours ofage generally require delivey of

and sustained t last Smonths, thedose should be carefuly ttrateddowntothe e o e e Moo  face mask that s srugly over nose

rrivimum dosenecessary o malntain control and mauth to avoid nebulizing in the eyes. Face should be washed after treatment
* Some doses may be cutside package hbeling, especially inthe high-dose range to prevent local corticosteroid side effects. For budesonide, the dose may be given

Budesonide nebulizer suspension is the only inhaled cortcosteroid (ICS) with 1-3times daily. Budesonide suspenson is compatible with albouterd), ipratropium,

FDA-approved labelng for chitdren <4 yoars of age. and kevalbuterdl nebulizer solutions inthe samencbulizer Use only jet nebulizers, as

* Metered-dose inhaler (MDI) dosages am expressed as the actuator dose (amount “hm"t."h".“"‘“&'f“”““h"‘ For futicaso |M0,t.ho'dm
laving the actuatar and dalivered to the patient), which i the labeling requiredin the should be dvided 2 times daily; the kow dose for chibdren <4 years of age is higher
Ui om tes Thisis different from the : J a5 the valve dose (amount than for children 5-11 yaars of age because of kwer dose delivered with ficemask
of drug leaving the vaive, not all of which is avallable to the patient), whichisusedin 914 Gatacn efficacy in young childen



USUAL DOSAGES FOR OTHER LONG-TERM CONTROL MEDICATIONS®

Medication : O0-4 yearsofage @ 5-Tlyearsofage @  =12yearsofage

Combined Medication (inhaled corticosteroid + long-acting beta -agonist)

Fluticasone /Salmeterol — : N/A : linhalation 2x/day: dose  : 1inhalation 2x/day: dose
DFI* 100 meg/50 meg, 250 meg/50 meg, or : . depends on level of . depends on lewel of severity
500 meg/S0 meg : ! severity or control : or control
MDI* 45 meg/21 mag, 115 meg/21 meg, or : : :

230 meg/21 meg

Budesonide/Formoterol — N/A* 2 puffs 2x/day. dose 2 puffs 2x/day. dose depends

MDI* 80 meg/4.5 meg or 160 meg/4.5 meg :  depends on level of : on level of severity or contral
: ¢ severity or control :

Mometasone/Formoterol — © N/At © N/At . 2 inhalations 2x/day. dose

MDI* 100 meg/S meg : depends on severity of asthma

Leukotriene Modifiers
Leukotriene Receptor Antagonists (LTRAS)

Montelukast — 4 mg or 5 mg chewable tablet, 4 mg every night at 5mg every night at glOmgeverymghtat
4 mg granule packets, 10 mg tablet . bedtime (1-5 years of age) . badtime (6-14 years of age) : bedtime

Zafirlukast — 10 mg or 20 mg tablet N/A* 10 mg 2x/day Emmgday

Take at least 1 hour before or 2 hours after a meal. - : (7-1 years of age) : (20 mg tablet 2x day)
Monitor liver function. : : :

S-Lipoxygenase Inhibitor : : :
Zileuton — 600 mg tablet © N/A* ¢ N/At 2,400 mg daily
Moniter liver func tion. : : : (give 1 tablet 4x/day)



USUAL DOSAGES FOR OTHER LONG-TERM CONTROL MEDICATIONS®

Medication 0-4 years of age 5-11 years of age =12 years of age
Immunomodulators
Omalizumab (Antl IgE*) — : N/A : N/A : 150-375 mg subcutaneous
Subcutaneous injection, 150 mg/1 2 mL following : . every 2-4 weeks, depending
reconstitution with 1.4 mL sterile water forinjection . on body weight and
Monitor patients after injec tians; be prepared to traat : : . pretreatment serum IgE level
anaphylaxis that may occur.
Cromolyn — Nebulizer: 20 mg/ampule | 1ampule 4x/day, N/A* | 1ampule 4x/day . 1ampule 4x/day
. <2 years of age : :
Methylxanthines
Theophylline — . Starting dose 10 mg/kg/  : Starting dose 10 mg/  Starting dose 10 mg/kg/day
Liquids, sustainad-release tablets, and capsules : day;usual maximun: . kg/day; usual maximum:  : up to 300 mg maximum;
Monttor serum concentration levels. : ® <lyearof age: 02 (agein : 16 mg/kg/day : usual maximun
i weeks) + 5= mg/kgfday : 800 mg/day
. = 2l year of age: : :
. 16 mg/kg/day : :
|



USUAL DOSAGES FOR OTHER LONG-TERM CONTROL MEDICATIONS*®

Medication . 0-4 yearsofage :@ 5-Tlyearsofage :@  =12yearsofage
Inhaled Long-Acting Betaz-Agonists (LABAS) - used in conjunction with ICS* for long-term control, LABA s NOT to be used as monotharapy
Salmeterol — DPI* 50 mog/blister N/A* 1blister every 12 hours 1 blister every 12 hours
Formoterol —DPI' 12 meg/Single-use capsule N/A* 1capsule every 12 hours 1 capsule every 12 hours
Oral Systemic Corticosteroids
Methylprednisolone — 2, 4.8,16,32 mg tablets  © * 0.25-2 mg/kg dally . * 025-2 mg/kg dally . = 7.5-60 mg dailly in single

in single dose in am. ¢ Insingle dose inam. ¢ doseinam. or every other
! orevery other day as .  orevery other day as . dayas needed for control
Prednisolone — 5 mg tablets: 5 mg/5cc. 15 mg/5cc | needed for control ©  needed for control : = Short course “burst™ to
: = Short course “burst™: : = Short course “burst™: :  achieve control, 40-60 mg/
1-2 mg/kg/day, max 60 : 1-2mg/kg/day. max60 : dayas single or 2 divided
Prednisone — 1,25, 5,10, 20, 50 mg tablets; : mg/d for 3-10 days : mg/d for 3-10 days :  doses for 3-10 days
5 mg/cc, 5 mg/5 cc : : :

* Dasage s are provided for thase products that have been appoved by the ULS Food and Drug Administation or have sufficdent cinical trial safety and efficacy data n the
approgriate age ranges to support thelr use

* Abbreviations: D1, dry powder inhaler; I9E, mmunogicoulin £ MDI, me e md-dase inhaler; N/A nat avallable (not approved, no data avallable, or safety and efficacy nat
astablished for this age group).

The most important determinant of appropriate dosing is the clinician’'s judgment of the patient's response to therapy. The clinician
must monitor the patient's response on several clinical parameters (e.g. symptoms; activity level measures of lung function) and adjust
the dose accordingly. Once asthma contrd! is achieved and sustained at least 3 months, the dose should be carefully titrated down to the
minimum dose necessary to maintain control.



RESPONDING TO PATIENT QUESTIONS ABOUT INHALED CORTICOSTEROIDS

Questions and varying beliefs about inhaled
corticosteroids (ICSs) are common and may affect
adherence to treatment. Following are some key
points to share with patients and families.

= |CSs are the most effective medications for
long-term control of persistent asthma. Because
ICSs are inhaled, they go right to the lungs to
reduce chronic airway inflammation. In general,
ICSs should be taken every day to prevent asthma
symptoms and attacks.

= The potential risks of ICSs are well balanced by their
benefits. To reduce the risk of side effects, patients
should work with their doctor to use the lowest dose
that maintains asthma control, and be sure to take the
medication correctly.

+ Mouth irritation and thrush (yeast infection),
which may be associated with ICSs at higher
doses, can be avoided by rinsing the mouth and

spitting after ICS use and, if appropriate for the
inhaler device, by using a valved holding chamber
or spacer.

+ ICS use may slow a child's growth rate slightly.
This effect on linear growth is not predictable and
is generally small (about 1 cm), appears to occur
in the first several months of treatment, and is
not progressive. The clinical significance of this
potential effect has yet to be determined. Growth
rates are highly variable in children, and poorly
controlled asthma can slow a child's growth.

= |CSs are generally safe for pregnant women.
Controlling asthma is important for pregnant women
to be sure the fetus receives enough oxygen.

= |CSs are not addictive.

= |CSs are not the same as anabolic steroids that some
athletes use illegally to increase sports performance.



RESPONDING TO PATIENT QUESTIONS ABOUT LONG-ACTING BETA ,-AGONISTS

Keep the following key points in mind when
educating patients and families about long-acting
beta,-agonists (LABAS).

= The addition of LABA (salmetercl or formoterol) to the
treatment of patients who require more than low-dose
inhaled corticosteroid (ICS) alone to control asthma
improves lung function, decreases symptoms, and
reduces exacerbations and use of short-acting
beta,-agonists (SABA) for quick relief in most patients
to a greater extent than doubling the dose of ICS.

= A large clinical trial found that slightly more deaths
occurred in patients taking salmeterol in a single

inhaler every day in addition to usual asthma therapy*

(13 out of about 13,000) compared with patients taking =

a placebo in addition to usual asthma therapy

(3 out of about 13,000). Trials for formoterclin a
single inhaler every day in addition to usual therapy*
found more severe asthma exacerbations in patients

taking formoterol, especially at higher doses, compared

with those taking a placebo added to usual therapy.
Therefore, the Food and Drug Administration placed
a Black Box warning on all drugs containing a LABA.

The established benefits of LABAs added to ICS for the
great majority of patients who require more than low-
dose ICS alone to control asthma should be weighed
against the risk of severe exacerbations, although
uncommon, associated with daily use of LABAs.

LABAs should not be used as monotherapy for
long-term control. Even though symptoms may
improve significantly, it is important to keep taking
ICS while taking LABA.

Daily use should generally not exceed 100 mcg
salmeterol or 24 mcg formoterol.

Itis not currently recommended that LABAs be used
to treat acute symptoms or exacerbations.



EDUCATIONAL RESOURCES

National Heart, Lung, and Blood Institute

= Expert Panel Report 3: Guidelines for the Diagnosis and Management of Asthma (EPR-3)

www.nhlbi.nih.gov/guidelines/asthma

= Physician Asthma Care Education (PACE): www.nhlbi.nih.gov/health/prof/lung/asthma/pace/
= National Asthma Control Initiative (NACI: http://naci.nhibi.nih.gov

Allergy & Asthma Network Mothers of Asthmatics
800-878-4403
www.aanma.org

American Academy of Allergy, Asthma,
and Immuno logy

414-272-6071

www.aaaai.org

American Academy of Pediatrics
847-434-4000
www.aap.org

American Association of Respiratory Care
972-243-2272
www.aarc.org

American College of Chest Physicians
847-498-1400
www.chestnet.org

American College of Allergy, Asthma & iImmunology
847-427-1200
www.acaai.org

American Lung Association
800-LUNG-USA (B00-586-4872)
www.lungusa.org

American School Health Association
800-445-2742
www.ashaweb.org

Asthma and Allergy Foundation of America
800-7-ASTHMA (800-727-8462)
http://aafa.org

Centers for Disease Control and Prevention
800-CDC-INFO (B00-232-4636)
www.cdc.gov/asthma

Enwironmental Protection Agency/
Asthma Community Network
www.asthmacommunitynetwork.org
800-490-9198 (to order EPA publications)
www.epa.gov/asthma/publications.html

National Association of School Nurses
240-821-N30
www.nasn.org






