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Inhaled Corticosteroids i 2009

Focus on Asthma, including Brief Guideline Review and Asthma Action Plans

Comparative and Descriptive

Sample Asthma Action Plans [ Adult] , [ Child

Do inhaledcorticosteroids (ICS) differ significantly in their effectiveness?

Do all patients benefit equally from ICS therapy?

Is there a specific dosing guide when converting a patient from a given adss ICS to a dose of a combination
ICS/LABA product?

Wheredo the quidelines place ICS istama treatment plans?
What are highlights and significant changes with the NHI&thmaExpert PaneReport |1, Update 20077

Which IC&)carry an FDA indication for children as younqg as 1 year old?

Is growth retardation in children a significant concern?

Are there particular IC§hat are safer than otherdor use in pregnancy?

What is the difference between dry power inhalers (DPIs) and metered dose inhalers (MDIs)?

¢ Advantages/disadvantageso either?

T or F? Given improved device technology with new DPIs vs. the older MDIs, coordinating dose delivery has become a
minimally relevant efficacy issue.

When would | use a chamber to assistdnse delivery?

e Chamber vs. spacer? Chamber with a DPI?
When and how should a patient utilize a peak flow meter (PEM)?

Does CIPA have any tools to help educate patients or staff on asthma orénibet¢hnique?

Highlights: The QuicRead Information

ICS agents do NOT differ significantly in their effectiveness. Numerougddibadd triab andsystematic review comparisons
showthat the various ICS agents do NOT differ in their abilitgdotrol asthma symptoms and reduce need for rescue meds.
Caution must be advised when reviewing published literature for ICS comparisons as often doses compared are NOT equ

1. Which ICS agent may improve efficacy, ONLY through improved compbaeese it can often be dosed ONgAly?
a. [Azmacor}; b. Alvescd; c. Perobid; d. QVAR

All patients do NOT benefit equally fmolCS therapy. Current smokers, patients with neutrophilic inflammation of airways (vs
eosinophilic) and those with certain genetic differences are likely to be LESS responsive to corticosteroids.

Selection of any particular ICS should be guided byepbacceptance and tolerability (including required dosing schadhlev
many doses and how often per day), device and ease of use, potentially age or significant concomitant disease/health stat
(pregnancy, other drugs, etc), formulary/cost parameters phgsician experience with the particular ICS device/drug.

The NHLBI Asthma Expert Treatment Panel Ill places ICS therapyla®fiyeginning with Step 2 (persistent asthma) and ICSs
the foundation of each step of therapy. The panel concludesitb8s are the most potent and consistently effective {amm
control medication for asthma.

Doubling the dose of ICS for home management is NOT effective (for exacerbations)
Consideration of initiating ICS at hospital discharge is recommended

MDls, DI and nebulizers each have advantages and disadvantages that may help guide appropriate drug/device for each

Consider having asthma (or any patient using these devices) demonstrate proper device technique at every office visit.
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Inhaled Corticosteroids (ICS)

I Asthma Focus

Drug name Nebulizer €7 Rating in Age Generic Comments IHA Tiers | IHA Tiers
(brand) Links to Pls Avail? (hours) |Pregnancy Indications | Avail? Commercial Medicare
Budesonide Yes [2¢3.6 B DPIx6 yrs NO |DPI has built in dose counter Tier ], Tier 2
(Pulmicort Flexhaler Neb: 1¢ 8 yrs Even as |(Tier1 as
andRespulep Brand of 6/1/09)
(4/1/09)
[RespTier 2]
Mometasone NO [5¢5.8 C X n  é&NJ] NO |Approved forONCEdaily use built in dose Tier 1, Tier 2
(Asmanextwisthalej counter, 30; 30, 60 or 120 dose sizes Even as |(Tier1 as
Brand of 6/1/09)
(4/1/09)
Fluticasone NO |DPI: C MDI:x  MH| NO |MDI: 2 inhalations bid Tier 2 Tier 2
w/salmeterol 5.3¢7.7 DPlxx n DPI:1 inhalation bid, has dose counter
(Advair Diskusr HFA HFA: Peak effect in & 2 weeks
5.9
Fluticasone NO |6.1¢7.8 C MDI or DPI NO [Builtin dose counter with both MDI and DPI Tier 1, Tier 2
(Flovent HF &r X n & NJ Twicedailydosing was more effective than once |Eyen as  (Tier 1 as
Disku3 Fjaily dosing in improving fqrced expiratory volumg Brand of 6/1/09)
in one second (FEV1) and in reducing albuterol u
chronic asthma patients > 12 yrs (4/1/09)
Beclomethasone NO (2.8 C X p €NJ] NO |Prepared as an aerosol solution (vs. Tier 1, Tier 2
(QVAR suspension), w/smaller particle size Even as |(Tier1 as
Brand of 6/1/09)
(4/1/09)
Ciclesonide NO |6¢7 C X MH @& NO |Prepared as an aerosol solution, activated by aivTier 1, Tier 2
(Alvescq esterases, FDA f@NCEdaily use(if previously on |Eyen as  [(Tier 1 as
_ster0|d) otherwise BID dosingiore consistent FEV| Brand of 6/1/09)
improvement when used BID vs QD
(4/1/09)
Flunisolide NO [1.8 C X C ) Yes |Available wmenthol flavoring as Aerokid> & G A £t OiTier 1, Tier 1,
(AeroBid Evidence of sysiemic eoricosterai effec Ifsuch changes o GENETIC  (Generic
AeroBidM) d/c slowly, consistent w/ accepted procedures for discontinuinonly only
oral corticosteroids. If use chronically at 2 mg/d,mitor HPA
axis periodically
Triamcinolone NO [2¢3hrs C X C e NO |Short t¥% thus frequent dosingurrently the Tier 2 Tier 2
(Azmacor} only MDI withbuilt in small volume spacer
Peak effect in & 2 weeks.
Budesonide Not as |4.7 C X MH €| NO |2 puffs twice daily; built in dose counter Tier 2 Tier 2
w/formoterol combo |(Formoterol
(Symbicort HFA 7.9)



http://www1.astrazeneca-us.com/pi/pulmicortfh.pdf
http://www1.astrazeneca-us.com/pi/pulmicortrespules.pdf
http://www.spfiles.com/piasmanex.pdf
http://us.gsk.com/products/assets/us_advair.pdf
http://us.gsk.com/products/assets/us_advair_hfa.pdf
http://us.gsk.com/products/assets/us_flovent_hfa.pdf
http://us.gsk.com/products/assets/us_flovent.pdf
http://www.qvar.com/Document/PrescribingInformation.pdf
http://www.alvesco.us/AlvescoPI.pdf
http://dailymed.nlm.nih.gov/dailymed/getFile.cfm?id=2775&type=pdf&name=77104557-087c-4bc5-9bea-521843b83e07
http://dailymed.nlm.nih.gov/dailymed/getFile.cfm?id=2775&type=pdf&name=77104557-087c-4bc5-9bea-521843b83e07
http://www.rxabbott.com/pdf/azmacort.pdf
http://dailymed.nlm.nih.gov/dailymed/getFile.cfm?id=3412&type=pdf&name=fafa4cf1-99c2-43d5-73ad-51f256de3be0

Inhaled Corticosteroids (ICS)

T Asthma Focus

i Daily dose/frequency comparisons

- CHILDREN *

(Symbicort HFA)

Drug name Strength LOW MED HIGH C'HA Tiers | "\;'Ad Tiers
(brand) (mcg/puff or meg/inh) daily dose mcg daily dose mcg daily dose ommerciat | Medicare
Budesonide 90 or 180 180- 360 360-720 > 720 Eief 1 . d(TTi?f 21
. ven as bran ler 1 as
éPuIlrr;lcort Flelz(hale)r 90 mcg/inhalation 2 ¢ 4 inhalations 4 ¢ 8 inhalations > 8 inhalations  |(4/1/09) of 6/1/09)
ears of age
cLHY g 180 mcg/inhalation 1¢ 2 inhalations 2 ¢ 4 inhalations > 4 inhalations
Mometasone 110 or 220 Start Dose MaxDose Eief 1 . d(TTi‘?f 21
. ven as bran ler 1 as
(Asmanextwisthale} 110 mcg/inhalation 110 110 (4/1/09) of 6/1/09)
A6 L s ol g ONLY for <12 years of age 1 inhalation 1 inhalation
Fluticasone w/salmeterol|  DPI: 100/50, Start Dose Max Dose Tier 2 Tier 2
(Advair Diskus) 250/50, 500/50  [™Low dose Based upon disease severity 100/50 bid
4 ¢ 11 years of age MDIHFA:NOT | formulation
indicated <12 yrs| High dose 2 inh w/appropriate dose form 2 inhalations
formulation
Fluticasone DPI: 50, 100, 250 88-176 or 106200 | 176-352 or 208400 > 352 or > 400 Eief 1 = dTTi_ef 21
(FloventHFA or Diskus) mcg/inh Low dose 2-4 inhalations 4-9 or 48 inh >90r>8 inhalations(zlv,'irog)s ran f)f'g}l,ozs)
4¢ 11 years of age HFA:44, 110, 220/ formulation : _ : :
- High dose N/A 1-2 inhalations > 2 inhalations
mcg/inh ; :
ormulation
Beclomethasone 40 or 80 80¢ 160 160¢ 320 > 320 Eief 1 . dTTi‘?f 21
(QUAR) Shaiai Shaiad e e e g
5¢ 11 years of age 40 mcg/inhalation 2 ¢ 4 inhalations 4 ¢ 8 inhalations > 8 inhalations  |( ) o )
80 mcg/inhalation 1 ¢ 2 inhalations 2 ¢ 4 inhalations > 4 inhalations
Ciclesonide 80 or 160 Not indicated for children under 12 years of age Tier 1, Tier 2
Alvesco) - . Even as Brand(Tier 1 as
( 80 mcgllnhalatlon (411/09) of 6/1/09)
160 mcg/inhalation
Flunisolide 250 mcg/inhalation 500¢ 750 1000¢ 1250 > 1250 Tier 1,Generic|Tier 1,
(AeroBid only Generic
AeroBidM) 2 ¢ 3 inhalations 4 ¢ 5 inhalations > 5 inhalations only
6 ¢ 15 years of age
Triamcinolone 75mcg/inhalation 400¢ 800 800¢ 1200 > 1200 Tier 2 Tier 2
(Azmacort) , - : : : :
6 c 12 years of age 4 ¢ 8 inhalations 8¢ 12 inhalations > 12 inhalations
Budesonide 80/4.5 or 160/4.5 mcg/inhalatiol Not indicated for children under 12 years of age Tier 2 Tier 2
w/formoterol

*Adapted from Crosby K and Ference J. Asthma Management: Focus on Long Acting Inhaled Bronchodilators. The Rx @ar2a0@nt6(@F)AND Facts and Comparisomsvw.onlinefactsindcomparisons.cofn




Inhaled Corticosteroids (ICS)

I Asthma Focus

I Daily dose/frequency comparisons

- ADULTS®

Drug name Strength LOW MED HIGH C'HA Tief_sl "\T% Tiers
(brand) (mcg/puff or meg/inh) daily dosemcg daily dosemcg daily dose ommerciat | Medicare
Budesonide 90 or 180 180- 540 >540- 1080 >1080 Eief . . d(TTi?f 21
. ven as bran lerlas
(Pulmicort Flexhalgr 90 mcg/inhalation 2 ¢ 5 inhalations 5¢ 10inhalations >10inhalations  |4/1/09) of 6/1/09)
180 mcg/inhalation 1 ¢ 3 inhalations 3 ¢ 6inhalations >6 inhalations
Mometasone 110 or 220 220 440 > 440 Eief 1 = d(TTi‘?f 21
. ven as bran ler 1 as
(AsmanexTwisthaley 110mcg/inhalation 2 inhalations 4 inhalations > 4 inhalations  |(4/1/09) of 6/1/09)
220 mcg/inhalation 1 inhalations 2 inhalations > 2 inhalations
Fluticasone w/salmeterol| DPI: 100/50, 250/50, 500/50 StartDose Max Dose Tier 2 Tier 2
(Advair Diskus or HFA) Based upon disease severity 500/50 bid
MDEHFA:45/21, 115/21, 230/2 - . " -
2 inh w/appropriate dose form 2 inhalations
Fluticasone DPI: 50, 100, 250 88¢ 264, 100¢ 300 [>264¢ 660, 300¢ 600 >6600r >600 Eief 1 = dTTi_ef 21
(Flovent HFA or Diskus) mcg/inh Low dose 2 ¢ 6 inhalations 6 ¢ 12inhalations >12inhalations (4\;(;703)3 an f)f'g,rl,ozs)
HFA: 44, 110, 220} formulation
mcg/inh ingh dose 1 inhalations 1 ¢ 3inhalations > 3inhalations
ormulation
Beclomethasone 40 or 80 80-240 > 240- 480 > 480 Tier 1, Tier 2
(QVAR) Even as Brand(Tier 1 as
40 mcg/inhalation 2 ¢ 6 inhalations 6 ¢ 12 inhalations > 12 inhalations  |(4/1/09) of 6/1/09)
80 mcg/inhalation 1 ¢ 3 inhalations 3¢ 6 inhalations > 6 inhalations
Ciclesonide 80 or 160 160 160- 320 320- 640 Eief 1, 5 d(TTi?f 21
ven as bran ler 1 as
(Avesco) 80 mcg/inhalation 2 inhalations (1 bid)| 2¢4inh (1¢2 bid) | 4¢8inh (24 bid) |@41/09) of 6/1/09)
160mcg/inhalation N/A (bid dosing) | 2 inhalations (1 bid)] 2¢ 4 inh (22 bid)
Flunisolide 250 mcg/inhalation 500¢ 1000 > 1000¢ 2000 > 2000 Tier 1,Generic|Tier 1,

. only Generic
(AeI’OBId - - - . - - only
AeroBidM) 2 ¢ 4 inhalations 4 ¢ 8 inhalations > 8inhalations
Triamcinolone 75mcg/inhalation 400¢ 1000 1000¢ 2000 > 2000 Tier 2 Tier 2
(Azmacort) . . . . . .

4 ¢ 10 inhalations | 10¢ 20 inhalations > 20 inhalations
Budesonide MDIHFA80/4.5 or 160/4.5 Start Dose Max Dose Tier 2 Tier 2
w/formoterol Based upon disease severity 640/18 (2 inh 160/4.5 bid)
(Symbicort HFA) 4 inh w/appropriate dose form | 4 inh w/appropriate dose form

*Adapted from Crosby K and FerenteAsthma Management: Focus on Long Acting Inhaled Bronchodilators. The Rx Consultant. Jan 2808 Fa{dfs and Comparisonavw.onlinefactendcomparisons.com|




Points of Interest
Doinhaled corticosteroids (ICS) differ significantly in their effectiveness? Back to Top
NO. Equipotent dose comparisons often blur the lines for adequate comparisons.

As of January 2006, twenfgur headto-head trialsand one systematic review compared the efficacy of one ICS to
another. Twelve placeboontrolled trials provided further evidence on health outcomes not evaluated in-tedead
trials’.

Overall, heado-head trials provided fair evidence that ICSs@tipotent doses administered through comparable
delivery devices, do NOT differ in their ability to control asthma symptoms and reduce the need for rescue médication
In several falquality studies comparing fluticasone to another ICS (beclomethasmriesonide, triamcinolone, and
mometasone), fluticasone was superior to the comparator for one or more mixed outcome measures. However, some of
the studies favoring fluticasone did NOT compare equipotent doses and this finding was NOT substantigiealdby a
quality systematic review that compared the pooled effect of beclomethasone and budesonide to fluticasone and found N
differences in symptom control, begonist use, and asthma exacerbatibns

At least 2 studies comparing budesonide with mometas@und better outcomes among mometasctreated
patients, differences again were related to nonequivalent doses and thus were NOT significant. Similarglatede
differences were observed favoring fluticasone in the only trial comparing fluticasithenometasone.

o NOTE: The lower mometasone doses used in this trial are NOT even FDA approved.

In terms of health outcomes, evidence comparing one ICS to another isggpabty. In 3 of 4 heatb-head trials,
fluticasone was superior to beclomethas®s budesonide, and triamcinolone in quality of life, disruptions in physical
activity, and work absences. However, 2 of 3 trials did NOT compare equipotent doses. A review of 1Zplatceled
trials provided fair evidence that beclomethasone, buntgde, fluticasone and mometasone improve quality of life and/or
functional status.

The differences seen in various headhead trials and systematic reviewsing norequivalent dosindO indicate
that the efficacyof whichever ICS is chosen will be largely guided by adeqiating and patient complianceDosing and
compliance are likelynore important than which particular ICS is chosemherefore significant differences influencing
selection of ay particularICS for ay particular patient should be guided by:

e Patient acceptance and tolerability
0 Including required dosing schedule (how many doses and how often per day)
e Deviceg ease of use
¢ Potentially age or significagbncomitant disease/health state (pregnancy, other drugs, etc)
e Formulary/cost parameters
e Physician experience with product

Use the tables above to compare the ICS agents. Note that significant differences DO exist between ICSs and
typical number of daily doses and frequency of dosiBgme products (Alves@and Asmaneg) carry dosing indications
allowing for ONCHaily administration) whereasther products (Azmaco®and AeroBidRoften requiremultiple doses up
to FOURimes daily.

e These ARE significant differences that could certainly impact the effectivenessagjeht you choose for your
asthma patient.
e NOTE: the onedaily products indicate that onegaily dosing is indicated in patients who already receive
corticosteroids, NOT for patients naive to corticosteroid therapy.
0 Inthese cases dosing is typigadt least twice daily.

Do all patients benefit equally from ICS therapy? Back to Top
NO.l 2 6 S@S NX
Per Fanta, CH. Drug Therapy: Asthma. NEJM. 2009;360(10):0042

e Current smokers are LESS likely to derive the sartiasthmatic effects as nonsmokers
¢ Neutrophilic inflammation of the airways is LESS likely to respond to treatment than is eosinophilic inflammation
e Genetic differences may also be predictive of nonresponsiveness to corticosteroids



Per Oregon Health Resoe Commission Reviéw

There are NO published studies comparing the efficacy and tolerability of ICSs between subgroups and the general
population. However, there are several studies using subgroups as the population being studied and theprmsdés
indirect evidence. Overall, the strength of the evidence for comparing ICSs in terms of a variety of variables that define
important subgroups is poor.

Ageg
o Indirect evidence suggests that ICSs do NOT differ in efficacy and tolerabilitydtripexdiolder populations
compared to the general population.
e Mixed evidence supports an INCREASED risk of osteoporotic fractures, cataracts, and glaucetreatadCS
patients especially at higher doses.
o Evidence does NOT suggest differences amongsiuglCSs in this regard

Ethnicityper NHLBI¢
e African American children who have poor control of their asthma appear to have an increased risk for
corticosteroid insensitivity; this could be related to diminished glucocorticoid responsiveness atlthar devel,
specifically T lymphocytes.

Device and Dosing Regimeans
e Available ICSs differ in the number of puffs required to deliver and equivalent dose (see charts above). A review
the available evidence was conflictive regarding the effect of device or dosing regimen on ICS adherence,
persistence, effectiveness, talbility, and patient preferences.

Xt K NY¥d5d wSO2YYSYyRIGAZ2YY

Clearly selection of the best drug and/or device amongst ICSs is patient specific and difficult to predict. Benefit f
ICS may indeed diffaamongst certain patient subgroups. However, this does NOT indicate that ICS therapy shou
be utilized in these subgroups. Tolerability and combination therapy will be more relevant in these subgroups. A
selection should be guided as answeradhe previous question above.

Is there a specific dosing guide when converting a patient from a given dose of an ICS to a dose of a combination
ICS/LABA product? Back to Top

YES Startingdose conversions are awaile when switching from a single agent ICS to a combo ICS/LABA product.

RecommendedtartingDoses of Advair (Fluticasone/Salmetei$kus or HFfor Asthma Patients
12 years of Age and Old&ot Adequately Controlled on Inhaled Corticosteroids
. Recommended strength diskus| Recommended strength d1FA
Currert daily dose of IC@ncg) (1 inhalation bid) (2 inhalationsBID)

Budesonide X nnan 100/50 45/21
(Pulmicort Flexhaler 800¢ 1200 250/50 115/21

1600 500/50 230/21
Mometasone 220 100/50 45/21
(Asmanextwisthale) 440 250/50 115/21

880 500/50 230/21
Fluticasone X MTc o1 C! 0O 2NJ|100/50 45/21
(Flovent HFA or Diskus 440 or 500 250/50 115/21

660¢ 880 or 1000 500/50 230/21
Beclomethasone X mMcn 100/50 45/21
(QVAR) 320 250/50 115/21

640 500/50 230/21
Ciclesonide N/A N/A N/A
(Alesco)
Flunisolide X mnnn 100/50 45/21
(AeroBid, AeroBid\) 1250-2000 250/50 115/21
Triamcinolone X mnnn 100/50 45/21
(Azmacort) 1100- 1600 250/50 115/21

Adapted from Facts &omparisons Online £




Where do the guidelines place ICS in asthma treatment plans?

Back to Top

NHLBI Guidelines place ICS as first line thaérapgtients withpersistentasthma. The Expert Panel recommends thang
term control medications be taken daily odangterm basis to achieve and maintain control of persistent asthitize
most effectivelong-term-control medications are those that attenuate the underlying inflammatbaracteristic of
asthma

TheNHLBIEXxpert Panel concludes that ICSs are thest potentand consistently effectivdong-term control
medication for asthma.

The broad action of ICSs on tinlammatory process may account for their efficacy as preventive therapy.
Their clinicaéffectsinclude
Reduction in severity of symptoms

Improvement in asthma control and quality of life
Improvement in PEF and spirometry

Diminished airway hyper responsiveness

Prevention of exacerbations

Reduction in systemic corticosteroid courses,caEe, hospitalizations, and deaths due to asthma

Possibly the attenuation of loss of lung function in adults
0 (Barnes et al. 1993; Barnes and Pedersen 1993; Dahl et al. 1993; Fabbri et al. 1993; Gustafsson et al. 19921 Hadl®@la
Jeffery et al. 1992; Kamada et al. 1996; Pauwels et al. 2003; Rafferty et al. 1985; Suissa et al. 2000;-¥andzbeent al. 1992).

In 2007 the NHLBI guidelines adopted-&tép therapy approach to asthma treatment.
ICS therapy beging/persistent & 4 K Y| | & thg piefe
There are some differences in combinations and options for the 3 age grogpsy(®, 5¢ 11 yrs, and 12 and over)
but ICS recommendations are fairlynstant across age groups.

NOTE OnlyStep 3 differs between @4 yrsand the other 2 groupeegarding ICS doses

frdd heFapyhrigh®through to the final step, Step 6.

Step up if needed (first check inhaler technique, adherence, environmental control, and

comorbid conditions

Assess

control

Step down if possible (and asthma is well controlled at feast 3 months)

Children 0-4 Years of Age

| —

Step 6
Step 5
Step 4
Step 3
| Step2 |
Step 1 |1 l
Intermittent ‘ : w:ﬂ\mp: Daily Medication »
Asthma Consult with asthma specialist care or higher is required. Consider consultation at step 2.

referre ! SABAPRN < | Low-dose ICS Medium-dose ICS

Medium-dose ICS | High-dose ICS | High-dose IG5 —>
. * |«

LABA or LABA or | LABA or
Montelukast Montelukast | Montelukast

-

Oral corticoateriods

......................................................

Alternative | || Cromolyn or |
. | Montelukast
Each Step: Patient Education and Environmental Control
Quick-Relief | - WaWMWMdWMdeW
Medication | ° With viral respiratory symptoms: SABA g 4-6 hours up to 24 hours (longer with physician consult). Consider
shart course of oral systemic corticosteroids if exacerbation is severe or patient has history of previous

severe exacerbations.

Caution: Frequent use of SABA may indicate the need to step up freatment. See text for recommendations on
inifiatina dadv Inna-tarm-contral theranv



See NHLBI for guidance on classification of asthma severity.
e Starts on p.40 of their published summary guidenig

Intermittent | ‘ sthma: Daily Medication
Asthma Consult with asthma specialist TSiep 4 care or higher is required. Consider consultation at step 3.

indicates inadequate control and the need to step up treatment.

(Preferre SABA PRN @ IS Low-dose ICS Medium-dose ICS | High-dose ICS m;u@
LABA LTRA or LABA LABA LABA
Theophyline °
< : Oral corticosterods
uo- ____________________________________________________ BT IR e e L em——— e L e e
» Alternative Cromotyn, Medum-dose ICS | Madium-dose ICS | High-dose ICS High-dose ICS
LTRA - - -
S Nedocromil. or LTRA o LTRA or LTRA o
> Theophyfiine Theophyfline Theophydine Theophyfiine
4 1 | | | | | oral corficostaronds
1 Each Step: Patient Education, Environmental Control, and Management of
2 Comorbidities
o Steps 2-4: Consider subcutaneous allergen immunotherapy for patients who have
= persistent, allergic asthma.
E Quick-Relief | = SABA as needed for symptoms. Intensity of treatment depends on severity of symptoms: up lo
O/ | Medication 3 tfreatments at 20-minute intervals as needed Short course of oral systemic corticosteroids may be
needed.

Caution: Increasing use of SABA or use >2 days a week for symptom relief (not prevention of EIB) generally

| Rdzt Ga YR / KAt RNBY X mH &SI NBE 27F [3SY

tennitiont Persistent Asthma: Daily Medication

Asthma Consult with asthma specialist if step 4 care or higher is required.
Consider consultation at step 3.

Stepa ||t |
High-dose
Step 3 ’M ICS + LABA
M/ Medium-dose ICS /
Step | +LABA -
Ev«(y//gfum ﬁbﬂﬁf/’gﬁﬂmw

Step Ics Medi [ Medium-dose Ics | | patients who have
» ) | + either LTRA, allergies
Preferred: Alternative: Alternative: TRvopivrie, o
SABA Cromolyn, LTRA, Low-dose
s Nedocromil, or either mes s
Theophylline Theophylline, or
Zileuton

Each step: Patient education, environmental control, and management of comorbidities.
Steps 2-4: Consider subcutaneous allergen immunotherapy for patients who have allergic asthma (see notes).

Quick-Relief Medication for All Patients

+ SABA as needed for symptoms. Intensity of treatment depends on severity of symptoms: up to 3 treatments at 20-minute intervais
as needed. Short course of oral systemic corticosteroids may be needed.

+ Use of SABA >2 days a week for symptom relief (nct prevention of EIB) generally indicates inadequate control and the need to
step up treatment.

Back to Top

Step up if
needed

(first, check
adherence,
environmental
control, and
comorbid
conditions)

Assess
control

Step down if
possible

(and asthma is
well controlled
at least
3 months)



http://www.nhlbi.nih.gov/guidelines/asthma/asthsumm.pdf

What are highlights and significant changes with the NHLBI Asthiexgert Panel Report 111, Update 200Back to Top

* New focus on monitoring asthma control as the goal for asthma therapy and distinguishing between classifying
asthma severity and monitoring asthma control.

¢ New focus on impairmdrand risk as the two key domains of severity and control, and multiple measures for
assessment

¢ Maodifications in the stepwise approach to managing asthma long term
o Treatment recommendations are present for 3 age groupke course of the disease may cpamver time;
the relevance of different measures of impairment or risk and the potential shod longterm impact of
medications may be age related; and varied levels of scientific evidence are available for these 3 age groups
0 The stepwise approach eapds to six steps to simplify the actions within each step. Previous guidelines had
several progressive actions within different steps; these are now separated into different steps.
o Medications have been repositioned within the 6 steps of care.

V ICSs coimue as preferred longerm control therapy for ALL ages

V Combination of LABAs and ICSs is presented as an equally preferred option, with increasing the dose
ICS in step 3 care, in patients 5 yrs or older. This approach balances the establishedhbefietits of
combination therapy in older children and adults with the increased risk for severe exacerbations,
although uncommon, with daily use of LABA.

V hYFtATdzYlro Aad8 NBO2YYSYRSR FT2NJ O2y&aARSNIGAZ2Y ¥
adults who require step 5 or 6 care (severe asthma). Clinicians who administer omalizumab should be
prepared and equipped to identify and treat anaphylaxis that may occur.

o New emphasis on multifaceted approaches to patient education and to the contemivifonmental factors or
comorbid conditions that affect asthma.

e Modifications to treatment strategies for managing asthma exacerbations.

0 Modify recommendations on medications:
V Add levalbuterol
V Add magnesium sulfate or helidor severe exacerbations unresponsive to initial treatments
V Emphasize use or oral corticosteroid3oubling the dose of ICS for home management is NOT
effective.
V Emphasize that anticholinergics are used in emergency care, not hospital care.
V Add consideréion of initiating ICS at discharge.

Which IC&)carry an FDA indication for children as young as 1 year old? Back to Top

e Only budesonide carries an indication for children starting at 1 year old, clearly only as a medwllidzen. The
budesonide nebulizer indications stop after age 8 years. The budesonide flexhaler DPI is indicated for children
starting at 6 years and older.

o A few other DPIs carry indications for children starting at 4 years and older (Ashaistialer (mometasone),
Advair Diskus only (fluticasone/salmeterol), Flovent diskus or HFA (fluticasone)).

(0p))
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O
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Is growth retardation in children a significant concern? Back to Top

The short answer is NO.
Per the National Heart, Lung@ Blood Institute NHLB)

In the opinion of the Expert Panel

The potential risks of ICSs are well balanced by their benefits.
Growth rates are highly variable in children. Skert evaluations may not be predictive of final adult height attained.
Poorly controlled asthma may delay growth in children.

In general, children who have asthma tend to have longer periods of reduced growth rates before puberty (males m
than females).

The potential for adverse effects on linear growth from ICS appears tiobe dependent. In the treatment of children
who have mild or moderate persistent asthma, ldev mediumdose ICS therapy may be associated with a possible, bu
predictable, adverse effect on linear growth. The clinical significance of this pateystemic effect has yet to be
determined. High doses of ICS have greater potential for growth suppression.

Use of high doses of ICS by children who have severe persistent asthma has significantly less potential than use of
systemic corticosteroidfor having an adverse effect on linear growth.

Studies in which growth has been carefully monitored suggest the grueltitity effect of ICS occurs in the first several
months of treatment and is generally small and qanogressive.

In general, the effiacy of ICSs is sufficient to outweigh any concerns about growth or other systemic effects. Howevs
L/{ax ad gA0GK lygd YSRAOIFI(GA2Yy&aAX aKz2dzZ R 6S GAGNYGSR

Are there particular ICS that are safer than others for use in pregnancy? Back to Top
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FDA pregnancy category assignments suggest that budesisrédéer than other ICSs for use in pregnancy.

However, NO study evaluated the risk of preterm delivery, congenital malformation, stillbirth, or reduction in birth

weightlength for one ICS compared to another. Consistent evidence from 2 observatiodigsssuggests that

babies born to IGBeated mothers are NOT at increased tisBudesonide is the only category B ICS because it is
the only drug to have provided data to the FDA to obtain a category B rating, not necessarily because it is safer.

Pethaps the indications for budesonide respules in children as young as 1 yedsathy into the consideration
that budesonide may be safer for younger children.

NHLBBNd ICS in Pregnaridyink to Full Repot

Maternal asthma increases the risk of perinatal mortality, preeclampsia, preterm birth, arbifthaweight
infants. More severe asthma is associated with increased risks, while {oettémolled asthma is associated with

decreased riskst is safer for pregnant women who have asthma to be treated with asthma medications than to

have asthma symptoms and exerbations.

ICSs are the preferred treatment for loAgrm control medication. Budesonide is the preferred ICS because
more data are available on using budesonide in pregnam@men than are available on other ICSs, and the datg
are reassuring.

Preference for ICSs is based on strong data on effectiveness4oregnant women as well as effectiveness and
safety data in pregnant women; the data show NO increased risk of adveris@tal outcomes.

e Although budesonide is the preferred ICS, it is important to note that NO data indicate that the other ICS

preparations are unsafe during pregnancy

o Cromolyn has an excellent safety profile but has limited effectiveness compatetG8s.

o Minimal published data are available on the use of LTRAs during pregnancy; however, animal safety
submitted to the FDA are reassuring.

o Data are limited describing the effectiveness and/or safety of LABAs during pregnancy, although therg
justification for expecting LABAS to have a safety profile similar to that of albuterol, for which there are
related to safety during pregnancy.



http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf

General Gnsiderations:
o If your asthma patient is currently on an ICS with adequate control becomes pregnant, NO need to
switch to budesonide

o If patient requires dosage adjustment or appeardN®@Thave adequate control then YES consider
switching to budesonide

e If your pregnant patient is NOT currently on an Wo® requires asthma therapyreferably start
budesonide vs. other ICSs

What is the difference between dry power inhalers (DPIs) anetered dose inhalers (MDIs)?

e Advantages/disadvantages to either?

Back to Top

Device Type

Advantages

Disadvantages

MDI

Small, portable, can be used very quickly
Often less expensive

Newer HFA formulations have a very high
fdzy3d RSLIRaAGAZ2Y FNI
Been shown to provide effective enough
relief in comparison to nebulizer
formulations that some institutions in US af
developing protocols to replace nebulizer
therapy with MDiwith-holdingchamber
treatments

Fewer formuations have dose counters

Technique and coordination required for efficient MDI use

make it the most difficult of all the aerosol devices

If ANY delay between actuation and inhalation, or if the

patient inhales to rapidly, the delivery to the lower airways

WILL be affected

Adding chamber/spacer makes device less portable

Multiple doses put into chamber/spacer at same time

reduces delivery efficiency

Many chambers/spacers can develop static charge on inr

walls which attract and trap particles reducing lwtajivery
0 Vortex and AeroChamber are 2 brands with antistati

properties
Teaching MDI use in a busy clinical office may be an issu

DPI

Generally easier to use than MDIs because
they are breathactuated

No propellants (pollution, etc)

Very portable andjuick to use
Chambers/spacers are NOT necessary
Dose counters

Easier to teach than MDIs

Since higher inspiratory flow is necessary to operate a DF
some patients will be unable to use DPIs, especially very
young children.
Generally not recommended/approdeunder 5 yrs age
o However, at least one group has demonstrated that
several clinical situations viewed as constrained,
patients are still capable of generating enough flow t
operate a DPI effectively, including patients with
COPD, acute asthma, aokildren with asthma.

Nebulizer

e No propellants

e Require very little teaching

Fairly intuitive to use and tidal breathing
sufficient

Can be used at ANY age, disease severity
acuity

Sometimes can mix more than 1 medicatio
in nebulizer for simultaneous delivery

This will lengthen administration tien
Subjective benefit of seeing mist of
YSRAOFGAZ2YS alyz26 @
though no objective data can support this
notion

More time consuming than both DPI and MDI
Require a source of compressed aiguipment
maintenance and cleaning for infection control
Less portable than MDI or DPI
Performance efficiency of different nebulizers is highly
variable and depends on numerous factors
o Driving gas flow, fill volume, drug
0 Thus, amount of drug available flung deposition is
NOT predictable unless that particular device has be
studied with the drug of interest
Expensive
Some produce a larger particle size distribution and they
NOT nebulizer suspensions, such as budesonide, very wi

Geller DE. Compag Clinical Features of the Nebulizer, Metei2dse Inhaler, and Dry Powder Inhaler. Respiratory Care. Oct 2005;50(10) 32113

T or F?Given improved device technology with new DPIs vs. the older MDIs, coordinating dose delivery has become a

minimally relevant efficacy issue.

Back to Top

Findings from a study of 224 adults with asthma or COPD who weserfised DPIs (Aerolizer, Diskus, Handihaler and/or
Turbohaler (now Flexhaler)) were recently presented. When asked to demonstrate inhaler tectomiguieird of the
patients made aressential erromesulting in little or NO medication reaching the Iuhgs



Error rates were higher in older patients and patients with severe airway obstruction. The error rate was 20% for patient

less than 60 years old and over 80% among patients more than 80 years old. Patients with severe airway obstruction he

an erra rate of 64% compared to 25% for those with normal lung function. PatientdHMiwnhaler technique training by

a healthcare provider had an error rate of 23%, compared with 53% in patients wHé®iakceived training

Some patients may complainithi G KS& RA&aftA1S 5tLa&a 6SOIdzasS (kKS& OFyQi
It may be helpful to instruct the patient that with DPIs they can breathe in the single dose as many times as they

like to ensure they get the whole doge dz& (i R 2te/aQdiherldd@3é A O |

Pointsto consider:

1. Have ALL patients bring in their inhaler devices to demonstrate proper technigetappointment
a. Is your nursing staff trained in proper technigqueeaichdevice?
b. Do you have a pharmacist in office who coolserve/teach proper technique?

2. Consider MDI with a spacer/chamber for older patients rather than a DPI

When would | use a chamber to assist in dose delivery? Back to Top
e Chamber vs. spacer? Chamber with a DPI?
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Spacer devices help reduce the velocity of large particles emitted from MDIs so that a smaller percentage of the dose is
deposited in the throat. These devices can also allow the propellant to evaporate which reduceseqitnire.

e The simplest versions aopen tube spacerswhich simply act as an extension 6§ A y K £ SNQa Y 2 dzi
Currently only onéVIDlis pre-packaged with an open tube spacer devi@gmacorj.

e Otherspacers are reverséow, which means thatrte flow of the drug from the MDI is directed away from the
mouthpiece of the spacer device.

e Valved holding chambers (VH(spvide the additional feature of a oagay valve, which prevents the patient
from exhaling air into the device. This helps costegoids to minimize effects like thrush and hoarseness.

0 VHCs allowpatientsto breathe normally an@pportunity tohave someone else actuate the device without
loss of the actuated dos&nd obviating the need for coordinating actuation and inhalafeither very
young children or infants or those who for some other reason are unable to cooperate

e Children who are four years or younger should use a VHC with a mask.

e Studies have shown that the difference between specific spacers or VHCs used wétsiithdOT likely to be
clinically importantwhen the devices are used correctly

.’: 3y 1
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VHC w/o mask VHC w/mask open tuke spacer collapsible spacer built-in spacer
Per NHLBI 2007 Guidelines:

Both spacers and VHCs are intendedetain large particles emitted from the MDI so they mlat deposit in the
oropharynx and thereby lead to a higher proportion of small, respirphtéicles being inhaled. They perform this function
to various degrees, however, dependimgon their size andhape as well as the formulation of the MDI (drug, propellant,
and/or excipients).
e Thus, a spacer or VHC dAICREASENQ delivery of a drug from one MBhd DECREASHrom another.
e In addition, in vitro and in vivo studies comparing various spamaisvVHCs with the same MDI have demonstrated
a two- to sixfold variation in the respirable dose emitted from the devices and twdive-fold difference in
systemic availability of the drug.



VHCs are preferred over spacers because the vast majority nfrotied clinical trials demonstrating safety and efficacy
of drugs administered by MDlIs that ddOThave integrated spacers and use an add device have been performed with
VHCs However, due to the significant variation found between the performancgpetific VHCs aridDls, it may be
preferable to use the same combination of MDI and VHC reported imtlieidual drug study to achieve comparable
results.

¢ No specific combination of MDI and VHC currently has been specifically approved by the &$2Adgether.

One particular company has a downloadable mask sizeR [
When and how should a patient utilize a peak flow meter (PFM)? Back to Top

Per NHBL2007 Guideline
Peak Flow Monitoring
The Expert Panel recommends the following:
LF LISF] Ft26 Y2YyAIlG2NAY3I A& LISNF2NN¥SRI GKS gNARGGSYy | ad
the reference value.
Consider longerm daily peaklow monitoring for:

e Patients who have moderate or severe persistent asthma.

e Patients who have a history of severe exacerbations.
e Patients who poorly perceive airflow obstruction and worsening asthma.
e Patients who prefer this monitoring method.

Longterm daily peak flow monitoring can be helpful to:
o Detect early changes in disease states that require treatment.

e Evaluate responses to changes in therapy.
o Afford a quantitative measure of impairment.
o Peak flow monitoring during exacerbations will help deternthme severity of the exacerbations and guide

GKSNI LISdzi A O RSOA&A2YEa Ay (GKS K2YSI alOKz22ftx Of AyAOA

Consider home peak flow monitorimgluring exacerbationsf asthma for:
¢ Patients who have a history of severe exacerbations.

e Patients who havenoderate or severe persistent asthma.
e Patients who have difficulty perceiving signs of worsening asthma.

Peak Flows. SymptomBased Monitoring Action Plan
e A systematic review of the evidence in 2002 concluded that, although studies available at thatetimkmited,
studies did not clearly show that a peak flow monitorlragsed action plan was better than a symptom monitoring
based plan in improving outcomes but that it did show similar benefits.

Either peak flow monitoring or symptom monitoring, taught and followed correctly, may be equally effective.

Whether peak flow monitoring, symptom monitoring, or a combination of approaches is ugaif-monitoring is
important to the effective selfmanagement of asthma
e The nature and intensity of seffionitoring should be individualized, based on such factors as asthma severity, the
LI GASyGQa FoAfAGeE G2 LISNOSAGS ANFfE2g 20a0NHOGAZ2Y S
e Patient preferences for objective measures or certain patiemucnstances, such as inability either to perceive or
to report signs and symptoms of worsening asthma, warrant the use of peak flow monitoring and justify the
associated time, energy, and costs to the clinician and patient.

How To Use Aeak Flow Metefand then set up the action plan)

Dopatient performthe following five steps witltheir peak flow meter:
1) Move the indicator to the bottom of the numbered scale.
2) Stand up.
3) Take a deep breath, fillingngs completely.


http://www.aerochambervhc.com/pdf/FaceMask.pdf

4) Place the mouthpiece in your mouéind close your lips around it. Do not put your tongue inside the hole.

5) Blow out as hard and fast as thegn in a single blow.
 Have them wite down the numbembtained But ifthey cough or make a mistaktheyR2 y Qi 6 NA (S R2 4y
¢ Repeat steps through 5 two more times, and write down the best of the three blamgheir asthma diary.

FindThePersonal Best Peak FloMumber
Thepersonal best peak flow number is thgghest peak flow numbeachievedover a2-week period when asthma is under
goodcontrol. Good control is whepatient feels good anddoesnot have any asthma symptoms.

9F OK LI GASYydQa I thdr Bestpeakildw nmayib€ Righ&tBryower than yh&kpebdw of someone ofheir
same height, weight, anskex. Thus each p#ént must find theirown personal best peak flow numband further, must
have their owrtreatment planbased upon these numbers.

To findthe personal best peak flow numbegke peak flow readings:
¢ At least twice a day for 2 to 3 weeks.
e Atwake up andrni late afternoon or early evening.
¢ 15¢20 minutes afteipatient takes theirinhaled shortacting beta2agonist for quick relief.
¢ Periodically as deemed necessary

The Peak Flow Zone System

Green Zone

(more than __L/min [8@ of the personal best number])

Yellow Zone

(between__ L/minand __ L/mif50 to <80 % of the personal beshumber])
Red Zone

(below _ L/min£50 percentof the personal best number])

Actions To Take When Peak Flow Numbers Change
e PEF goes between __ L/minand __L/min (5080 €6 of personal best, yellow zone).
0 ACTIONInhaled shortacting beta2agonist & appropriate dose
¢ PEF increases 20 % or more when measured before and after taking an inhaleacsihgrbeta2agonist (quickelief
medicine).
0 ACTIONConsider addition iodose increase of controller drug.

The plan should also include specific information on when and who to call in different circumstances.
0 Sample action plans are belowAdul{], [Child

DoesCIPA have any tools to help educate patients or staff on asthma or inhaler technique? Back to Top
YES.

e CIPA has Emmi educational interactive web videos on many aspects of asthma care.
¢ A nice advantage to utilizing tHignmiservice is that it fully documents the encounter/teaching if ever needed for
record keeping or legal purposes.
Topics include:

e Asthma (General) e Asthma and Peak Flow Meter

e Asthma Action Plans e Asthmac Cold and Flu Season

e Asthma and Exercise e Asthma and Dry Powder Inhaler

¢ Asthma and House Dust 0 (Advair Diskugype specific)
e Asthma and Pets e Asthma and Metered Dose Inhaler
e Asthma and Smoke e Asthma Nebulizer (Child)

e Asthma and Strong Smells o Asthma Nebulizer (Adult)
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As a member of CIPA, you are entitled to a FREE subscription (paid by CIPA) to this educational resource.



e Click herep http://www.cipawny.org/Home/DM/Edication/emmi
Or
e CallA Pamela Wyatt, Client Services SpecigliBmmi Solutions
0 1-866-294-3664

CIPA also offers the services @laarmacist; Currently for Independent Health Patients Only

e Click here (log iny, http://www.cipawny.org/Home/CIPAInfo/CI/Rx_Program
Or

e CallA 7168622165
Or

e EmailA rkraft@chsbuffalo.org



http://www.cipawny.org/Home/DM/Education/emmi
http://www.cipawny.org/Home/CIPAInfo/CI/Rx_Program
mailto:rkraft@chsbuffalo.org

Sample Action Plafdult




