Asthma Clinical Guideline

These clinical guidelines are designed to assist clinicians by providing an analytical framework for the
evaluation and treatment of patients. They are
protocol for all patients with a particular condition. A guideline will rarely establish the only approach to a
problem.
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OVERVIEW

Asthma is defined as a common chronic disorder of the airways that is complex and characterized by
variable and recurring symptoms, airflow obstruction, bronchial hyperresponsiveness, and an underlying
inflammation.

In the United States, asthma affects an estimated 22 million persons. It is one of the most common chronic diseases of
childhood, affecting more than 6 million children (current asthma prevalence, National Health Interview
Survey (NHIS), National Center for Health Statistics, Centers for Disease Control and Prevention, 2005) (NHIS 2005).
Collectively, people who have asthma have more than 497,000 hospitalizations annually (NHIS 2005). The estimated
cost for asthma totaled $11.3 billion in 1998. Asthma disproportionately affects children and blacks, females more than
males, and is increasing in prevalence since the early 1980s for all age, sex and racial groups. (NIH, Data Fact Sheét
Aghma Statisticslanuary 1999)

I n 1989, t he National Heart , Lung, and Bl ood I nstit
Program (NAEPP) convened an Expert Panel to develop the first clinical guideline for the diagnosis and management of
asthma. The Expert Panel Report: Guidelines for the Diagnosis and Management of Asthma was published in 1991 and
provided the following four (4) components of effective asthma management:

e Use of objective measurements of lung function to assess severity of asthma and monitor treatment.

e Environmental measures to avoid and eliminate triggers that precipitate or exacerbate asthma symptoms.

e Pharmacologic management of asthma aimed at preventing and reversing airway inflammation, as well as
therapy to prevent exacerbations.

e Self-management education promoting a team approach to asthma management.

In 1997, Expert Panel Report 2 — Guidelines for Diagnosis and Management of Astivasreleased. A firmer
scientific basis now supports the role of inflammation and cellular elements in the pathogenesis of asthma. The
classifications of asthma have been modified to more accurately reflect the clinical manifestations of asthma. The role
of inhalant allergens is detailed along with discussions on environmental control. Further clarification of pharmacologic
therapy is detailed in the stepwise approach. And finally, new emphasis is placed on evaluating outcomes, especially
quality of life and the ability to engage in usual activities.

In 2002, N A Enel Répast releaze@ Guidelinedfar the Diagnosis and Management of Asthidpdate
on Selected Topics 200bhis update provides current recommendations on medications, monitoring and prevention.
The Geisinger Health Plan Asthma Clinical Guidelines follow recommendations from the NAEPP Expert Panel Report
2 and the most recent Update on Selected Topics 200:
provide clinicians with current, evidenced based clinical recommendations related to the four components of effective
asthma management:

1. Assessment and Monitoring

2. Control of Factors Contributing to Asthma Severity
3. Pharmacologic Therapy

4. Education for a Partnership in Asthma Care

In 2007, the EPR 3 Guideline on Asthma was developed by an expert panel commissioned by the National Asthma
Education and Prevention Program (NAEPP) Coordinating Committee (CC), coordinated by the National Heart, Lung,
and Blood Institute (NHLBI) of the National Institutes of Health. Using the 1997 EPR 2 guidelines and the 2002 update
of EPR 2 as the framework, the expert panel organized the literature review and final guidelines report around four
essential components of asthma care as listed above. Subtopics were developed for each of these four broad categories.
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SEED GUIDELINE

The Geisinger Health Plan Asthma Clinical Guideline was developed from e three primary sources:

1. National Asthma Education and Prevention Program (NAEPP). Expert Panel Report 2 Guidelines for the
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Goals

Minimize the morbidity and mortality of Members with Asthma while achieving the highest possible quality of life
through proper diagnosis and management of asthma.

1. Utilize the Asthma Clinical Guideline as the foundation for a comprehensive disease management program.
2. Promote use of pulmonary function testing to properly diagnosis and classify asthma severity.

3. Maintain (near) normal pulmonary function rates.

4. Prevent and control chronic respiratory symptoms.

5. Prevent recurrent exacerbations of asthma.

6. Promote tobacco cessation.

7. Promote responsible self-management.

Fast Facts
1. Asthma is a chronic inflammatory process of the airways.

2. Diagnosis of asthma is based on: a) careful history of symptoms, b) physical examination, ¢) pulmonary
function tests, and d) exclusion of alternative diagnoses.

3. Classification of asthma severity is: a) mild intermittent, b) mild persistent, ¢) moderate persistent, and d) severe
persistent.

4. Patients receive a written action plan based on signs and symptoms and/or Peak Expiratory Flow (especially for
patients with moderate to severe persistent asthma).

5. A stepwise approach to pharmacologic therapy is recommended, dictated by asthma severity and directed
toward suppression of increasing airway inflammation.

6. Inhaled corticosteroids are the preferred therapy for children and adults with mild, moderate and severe
persistent asthma. The addition of long-acting inhaled beta2-agonists is indicated for moderate and severe
persistent asthma.

7. Tailor self-management education to the needs of each patient, involving a team of health care providers.

Algorithm

Geisinger HealthPlanut i 1 i zes f | owc har t sExpendand Repolrt2Guiddlimeefarth&l AEP P’ s
Diagnosis and Management of Asthand Guidelines for the Diagnosis and Management of Astiipadate on
Selected Topics 20@@2 provide clinical recommendations for the diagnosis and management of asthma in children and
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adults.

Figure 1- Pathophysiology of Asthma

RELATIONSHIP BETWEEN AIRWAY INFLAMATION, AIRWAY
HYPERRESPOMSIVENESS, AIRWAY OBSTRUCTION, AND ASTHMA SYMPTOMS
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From: Nurses: Partners in Asthma Care. NIH Publication No. 95-3308, Oct 1995.

Figure 2

Asthma Clinical Guidelines
Outpatient Management of Asthma

Establish Diagnosis (Tables 1 & 2)
Refer to GHP Care Coordination
Asthma Disease Management Program

1-800-833-6355

Classify Asthma Severity

Self-Management Education
e Peak Flows
e Action Plan
e Avoiding Triggers

All Patients

Utilize Spirometry Testing
See Table 3 & Fiaure 3

Tobacco Abuse

Refer to Care

Pharmacologic Management

See Figure 4-1a, 4-1b, 4-5 From: NHLBI EPR-3

and Tables 5. 6.

Coordination for
TCTO program
1-800-833-6355

etc.

Educate Patient on
Optimal medication
use- inhaler techniques,

Referral to specialist
for moderate, severe-
Step 5 - 6 therapy
(see Table 7)

Ongoing Assessment & Monitoring
e S &S, acute exacerbations
Home Management e PFTs- Baseline, after treatment initiated ED or Hospital-
of Acute and every 1-2 years Based Care for
Exacerbation * Peak Flow Acute
See Figure 5 * Medication Adherence Exacerbations
e QOL See Figure 6
Adapted from National Ast hma Education and Prevent.
Diagnosis and Management of Asthma- 1997. NIH Publication No. 97-4051
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ANNOTATIONS

Table 1- Key Indicators for Considering a Diagnosis of Asthma

Consider asthma and performing spirometry if any of these indicators are present.* These indicators are
not diagnostic by themselves, but the presence of multiple key indicators increases the probability of a
diagnosis of asthma. Spirometry is needed to establish a diagnosis of asthma.

A Wheezing — high-pitched whistling sounds when breathing out — especially in children.
(Lack of wheezing and a normal chest examination do not exclude asthma).

A History of any of the following:
i Cough, worse particularly at night
T Recurrent wheeze
T Recurrent difficulty in breathing
T Recurrent chest tightness

A Reversible airflow limitation and diurnal variation as measured by using a peak flow
meter, for example:
T Peak expiratory flow (PEF) varies 20 percent or more from PEF measurement on
arising in the morning (before taking an inhaled short-acting beta2-agonist) to PEF
measurement in the early afternoon (after taking an inhaled short-acting beta2-agonist).

A Symptoms occur or worsen in the presence of:
T Exercise
Viral infection
Animals with fur or feathers
House-dust mites (in mattresses, pillows, upholstered furniture, carpets)
Mold
Smoke (tobacco, wood)
Pollen
Changes in weather
Strong emotional expression (laughing or crying hard)
Airborne chemicals or dusts
T Menses

A Symptoms occur or worsen at night, awakening the patient.

*Eczema, hay fever, or a family history of asthma or atopic diseases are often associated with asthma,
but they are not key indicators
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ANNOTATIONS

Table 2- Classification of Asthma Severity

Clinical Features Before Treatment *

Symptoms Nighttime Symptoms Lung Function
Step 5-6 e Frequent Daily Frequent. Often nightly e FEV;<60%
Severe Symptoms Predicted
Persistent e Limited physical activity e FEV1/FVC Reduced
e Frequent exacerbations > 5%
Step 3-4 e Daily Symptoms > 1 time per week e FEV;>60%
Moderate e Daily use of inhaled but not nightly <80% predicted
Persistent short-acting beta , agonist e FEV,/FVC Reduced 5%
e Exacerbations affect
activity

e Exacerbations > 2 times
a week; may last 2 days

Step 2 e  Symptoms > 2 times a 3-4 x per month e FEV,:>80%
Mild Persistent week but < 1 time a day Predicted
e Exacerbations may affect e FEV,/FVC normal
activity
Step 1 e Symptoms < 2 times a < 2 times a month e FEV;>80%
Mild week Predicted
Intermittent e Asymptomatic and e FEV/FVC normal

normal FEV; between
exacerbations
e  Exacerbations brief
(from a few hours to a
few days); intensity may
vary

*The presence of one of the features of severity is sufficient to place a patient in that category. An individual
should be assigned to the most severe grade in which any feature occurs. The characteristics noted in this
figure are general and may overlap because asthmaishi ghl y vari abl e. Further
classification may change over time.

** Patients at any level of severity can have mild, moderate, or severe exacerbations. Some patients with
intermittent asthma experience severe and life-threatening exacerbations separated by long periods of hormal
lung function and no symptoms.
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ANNOTATIONS

Table 37 Correct Technique for Performing Spirometry Tests

A Keep conditions constant for each effort and each patient. Nose clips are recommended but optional, and the
patient can sit or stand. Very obese patients should lean back slightly in their chairs.

A Record the descriptive data in the patient record (such as data, time, age, sex, height, and race) so you can
find the corresponding predicted values for the patient. (Predicted values are average rates for persons the same
sex, age, and height as the patient). Check the height of growing children at each visit. If results seem
dramatically different from what is expected, ¢
data.

A Explain and demonstrate the steps listed below. Then have the patient do these steps:

1. Exhale comfortably.

2. Inhale as deeply as possible.

3. Place the spirometer mouthpiece between the teeth and seal the lips around it.

4. Blow, pushing the air out quickly and forcefully.

5, Continue to blow for at | east 6 seconds “sq
When the patient is blowing, the nurse or techni
Push! Keep going; breathe out more..Good effort."”

A Obtain at least three acceptable measurements. (See below for indicators of unsatisfactory spirometric
measurements). Take no more than eight tries to achieve these three measurements during a single test session.

INDICATORS OF UNSATISFACTORY SPIROMETRIC MEASUREMENTS

According to the American Thoracic Society, any effort is considered unsatisfactory if any of the following occurs:

A Very hesitant or broken expiration at the beginning of the test (or an extrapolated volume of more than 5
percent of FVC or 0.100 L, whichever is greater).

A Coughing occurs during the first second of the test or interferes with measurement after the first second.
(Coughing at the end of the FVVC maneuver does not affect the FEV1 measurement).

A The expiration stops after less than 6 seconds; expiration time longer than 6 seconds is needed for patients
with obstructed airways.

The mouthpiece is blocked. For example, the tongue or false teeth of the patient slip in front of the mouthpiece.

Glottis closure (Valsalva maneuver) occurs. Indicators of glottis interference or closure include vocal sounds,
rumbling in the throat, and flow volume curves with vertical jagged lines.

A Aleak occurs. Patient’'s I|ips | ose their seal around

Frequency of Pulmonary Function Testing:
e Baseline to establish diagnosis and assess severity.
e  After treatment is initiated and symptoms / PEF have stabilized.
e Every1-—2years.
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Figure 3: Interpreting Spirometry Tests

Acceptable Spirogram

Is FEV/FVC ratio low?

YES No
Obstructive Is FVC low?
Disorder
Is FVC low? Yes No
YES NO Restrictive NOI’mal
results
Hyperinflation Reversible with
versus combined use of beta-
defect agonists Further
Testing *
Further testing
(lung volume
measurements)
YES NO
Asthma * COPD *+

Figure 3. A Spirometer interpretation algorithm with 2 variables.
* If clinical correlation is present

+ Some chronic obstructive pulmonary disease (COPD) may have a reversible component.
FEV,= forced expiratory volume in 1 second; FVC = forced vital capacity.

Source: Petty TL. Testing patients’™ lung

spirometry as
Clinical Therapeutic4999; 21 (11): 1999-22.
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Annotations

Table 4 — Allergens and Irritants Contributing to Asthma Severity

Inhalant allergens:

- Animal allergens
- House dust mites
- Cockroach allergens
- Indoor fungi (molds)
- Outdoor allergens

Occupational exposures

Irritants:

- Tobacco smoke
- Indoor/outdoor pollution and irritants

Other factors that can influence asthma severity:

- Rhinitis/sinusitis

- Gastroesophageal reflux

- Sensitivity to aspirin, other non-steroidal anti-inflammatory drugs, and sulfites
- Topical and systemic beta-blockers

- Viral respiratory infections
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FIGURE 4-1a.

CHILDREN 0-4 YEARS OF AGE

STEPWISE APPROACH FOR MANAGING ASTHMA IN

. Persistent Asthma: Daily Medication
Intermittent . - . _ _
Consult with asthma specialist if step 3 care or higher is required.
Asthma b ;
Consider consultation at step 2.
Step 6 Steo ub f
ep up |
Step S || preferred: T
Freferred:
Step 4 High-dose ICS + {first, check
; High-dose ICS + | |®ither adherence,
Step 3 ||/ cither LABA or inhaler
e Medium-dose EBA lmk Montelukast tBL'-|'!niq|lB, wd
Step 2 s ICS + sither S | PSSR | environmental
:gusdlum-duse LABA or corticosteroids confrol)
FPreferred: Montelukast
Step 1 Low-doge ICS
Preferred Aflarnative confrof
SABA PRN Cramulyh of Step dm if
Montelukast possible
{and asthma is

Patient Education and Environmental Control at Each Step

Quick-Relief Medication for All Patients

+ SABA as needed for symptoms. Infencity of treaiment depends on severity of symploms.

*  With viral respiratory infection: SABA q 46 hours up to 24 hours (longer with physician consult). Congider short course of oral
systemic corticosteroids if exacerbation is severe or patient hag history of previous severe exacerbations.

* Caution: Freguent use of SABA may indicate the need {o step up freatment. See text for recommendations on initiating daily
long-term-control therapy.

well controlled
at least
3 months)

Key: Alphabetical order is used when more than one treatment option is listed within either preferred or
alternative therapy. IC3, inhaled corticosteroid; LABA, inhaled long-acting betaz-agonist; SABA, inhaled short-

acting betaz-agonist

Notes:

The stepwise approach is meant to assist, not replace, the clinical decisionmaking required to meet individual

patient needs.

If alternative treatment is used and response is inadequate, discontinue it and use the preferred treatment before

stepping up.

If clear benefit is not observed within 4—6 weeks and patient/family medication technique and adherence are

satisfactory, consider adjusting therapy or alternative diagnosis.

m Studies on children 0-4 years of age are limited. Step 2 preferred therapy is based on Evidence A. All other
recommendations are based on expert opinion and extrapolation from studies in older children.

From: NHLBI EPR-3
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FIGURE 4-1b. STEPWISE APPROACH FOR MANAGING ASTHMA IN
CHILDREN 5-11 YEARS OF AGE

Int ittent Persistent Asthma: Daily Medication
ntermiten
Asthma Consult with asthma specialist if step 4 care or higher is required.
Consider consultation at step 3.
Step up if
Step 6 pup
Step 5 P neaded
Freferred”
Prefarred {Iir:t, check
Step 4 - - adherence
High-dose IC§ + | | High-dose ICS . '
Step 3 Preferred: LABA +LABA +oral inhaler
Medium-dose . systemic tn_:hnlqun,
. ! corficosteral environmenta
Step 2 | |Frefered ICS + LABA Alternative Hicosteroid tal
: EITHER: High-dose ICS + | | Alternative: control, ?Id
Freferred. Alternative: either LTRA or , comorbid
Low-dose ICS + : High-dose ICS + "
Low-dose ICS - i Theophylline p conditions)
Step 1 ow-dose either LABA, Medium-dose either LTRA or
e LTRA, or ICS + either Theophylli
) Alternative. Theaphylline LTRA eapnysne = Assess
Preferred. or oral systemic control
Cromolyn, LTRA, ||ogp Theophylline corficosteroid
SABA FRN Nedocromil, or )
Theophylline Medium-doge Step down if
IC5 i
possible
(and asthma is
Each step: Patient education, environmental control, and management of comorbidities. well controlled
Steps 2—£: Consider subcutanzous allergen immunatherapy for patients whao have allergic asthma at least
(22 notes). 3 months)
Quick-Relief Medication for All Patients
* SABA a2t needed for symptoms. Intengity of treatment depends on severity of eymploms: up to 3 treatments at 20-minute
intervals as needed. Short course of oral systemic corticosteroids may be needed.
* Caufion: Increasing use of SABA or uge »2 days a week for symptom relief (not prevention of EIB) generally indicates
inadequate conirol and the need to step up treatment.

Key: Alphabetical order is used when more than one treatment option is listed within either preferred or
alternative therapy. IC3, inhaled corticosteroid; LABA, inhaled long-acting beta.-agonist, LTRA, leukofriens
receptor antagonist; SABA, inhaled short-acting betaz-agonist

Notes:

m The stepwise approach is meant to assist, not replace, the clinical decisionmaking required to meet individual
patient needs.

m [f alternative treatment is used and response is inadequate, discontinue it and use the preferred treatment before
stepping up.
m Theophylline is a less desirable alternative due to the need to monitor serum concentration levels.

m Step 1 and step 2 medications are based on Evidence A. Step 3 ICS + adjunctive therapy and ICS are based on
Evidence B for efficacy of each treatment and extrapolation from comparator trials in older children and adults—
comparator trials are not available for this age group; steps 4—& are based on expert opinion and extrapolation
from studies in older children and adults.

s Immunotherapy for steps 2-4 is based on Evidence B for house-dust mites, animal danders, and pollens; evidence
is weak 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 adults. Clinicians who administer immunotherapy should
be prepared and equipped to identify and treat anaphylaxis that may occur.
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FIGURE 4-5.

STEPWISE APPROACH FOR MANAGING ASTHMA IN
YOUTHS =212 YEARS OF AGE AND ADULTS

Theophylline, or
Elalﬂron

. Persistent Asthma: Dailj,r Medication
Intermittent ) o . . ;
Asthma Consult with asthma specialist if step 4 care or higher is required.
Consider consultation at step 3.
Step 6
Step 5 Freferred:
Freferred: High-doze
StEp 4 High-dose ICS + LABA + oral
Stﬁp 3 Preferred. I0S + LABA corticosteroid
Prefarred: Medium-dose IC5 AND AND
5tEP 2 Low-dose * Coneld
. ICS + LABA _ Cansider nsiger
Freferred’ oR Altarnative: el zumak for Omalizumab for
’ : atiente who have
Ste P 1 Low-dose ICS Medium-dose ICS | | Medium.dose IS paher!ts who have :"Ef‘giﬁ
Alfernative’ Alternative: + gither LTRA, allergies
Freferred: Cromaolyn, LTRA, Low-doge ICS + Theophylline, or
SAEA PRN Medocromil, or either LTRA, Zileuton
Theophylline

Steps 2-4:

Each step: Patient education, environmental control, and management of comorbidities.

Conzsider subcutaneous allergen immunotherapy for patients who have allergic asthma (ses notes).

up treatment.

Quick-Relief Medication for All Patients

* SABA as needed for symptoms. Intensity of ireaimeni depends on severily of symptoms: up to 3 treatments at 20-minute intervals
as needed. Short course of oral ystemic corticosteroids may be needed.
*  Useof SABA »2 days a week for symptom relief (not prevention of EIB) generally indicates inadequate control and the need o step

Stepup if
needed

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

Assess
controf

Step down if
possible

(and asthma s
well controlled
at least
3 months)

— Key: Alphabetical order is used when more than one treatment option is listed within either preferred or
alternative therapy. EIB, exercise-induced bronchospasm; ICS, inhaled corticosteroid; LABA, long-acting inhaled beta,-
agonist; LTRA, leukotriene receptor antagonist; SABA, inhaled short-acting betaz-agonist

Notes:

m The stepwise approach is meant to assist, not replace, the clinical decisionmaking required to meet individual patient

needs.

m [f alternative treatment is used and response is inadequate, discontinue it and use the preferred treatment before

stepping up.

m  Zileuton is a less desirable alternative due to limited studies as adjunctive therapy and the need to monitor liver
function. Theophylline requires monitoring of serum concentration levels.

m Instep 6, before oral systemic corticosteroids are introduced, a trial of high-dose ICS + LABA + either LTRA,
theophylline, or zileuton may be considered, although this approach has not been studied in clinical trials.

m Step 1, 2, and 3 preferred therapies are based on Evidence A; step 3 alternative therapy is based on Evidence A for
LTRA, Evidence B for theophylline, and Evidence D for zileuton. Step 4 preferred therapy is based on Evidence B,

and alternative therapy is based on Evidence B for LTRA and theophylline and Evidence D for zileuton. Step &
preferred therapy is based on Evidence B. Step 6 preferred therapy is based on (EPR—2 1957) and Evidence B for

omalizumab.

m Immunotherapy for steps 2—4 is based on Evidence B for house-dust mites, animal danders, and pollens; evidence
is weak 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 adults.

m Clinicians who administer immunotherapy or omalizumab should be prepared and equipped to identify and treat
anﬁaphylaxis that may occur.
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Annotations
Note: Pharmaceutical coverage is dependent upon individual pharmacy benefit design and certain drugs may

http://www.thehealthplan.com , or contact the GHP Pharmacy Department at 1-800-988-4861.

Table 5 T Usual Dosage for Long-Term-Control Medication

Medication

Dosage Form

Adult Dose

Child Dose

Inhaled Corticosteroids (See Estimated Comparative Daily $2ges for Inhaled Corticosteroids.)

Systemic Corticosteroids (Applies to All Three Corticosteroids.)

Methylprednisolone
Prednisolone

Prednisone

2,4,8, 16, 32 mg tablets
5mg tablets,

5mg/5cc,

15mg/5ce

1,2.5, 5, 10, 20, 50mg tablets;
5mg/cc

7.5—60mg daily in a single dose
in a.m. or god as needed for
control

Short course
control; 40-60 mg per day as
single or 2 divided doses for 3-10
days

0.25-2 mg/kg daily in single dose
in a.m. or god as needed for
control

Short-cour se 12bur s
mg/kg/day, maximum 60/mg/day
for 3-10 days

Cromolyn and Nedocromil
Cromolyn

Nedocromil

MDI* 800 mcg/puff
Nebulizer; 20 mg/ampule
MDI 1.75 mg/puff

2 puffs tid-qid
1 ampule tid-qgid
2puffs qid

> 2y.0. 20 mg (neb) QID
>5y.0. 2 puffs TID-QID
>6 y.0. 2 puffs QID

Inhaled Long-Acting Beta2-Agonists (Should not be used for symptom relief or for exacerbations. Use with inha

corticosteroids.)
Salmeterol
Formoterol

DPI1 50 mcg/blister
DPI1 12mcg/single-use
capsule

1 blister q 12 hours
1 capsule g 12 hours

1 blister q 12 hours
> 5y.0.1 capsule q 12 hours

Combination Medication
Fluticasone/Salmeterol
Combination DPI
Budesonide/Formoterol
Combination Inhalation Aerosol

100, 250 or 500 mcg/50mcg

80 cmg or 160 mcg/4.5 mcg

1 inhalation bid; dose
depends on severity of asthma
2 puffs BID

1 inhalation bid; dose
depends on severity of asthma
>12y.0. 2 puffs BID

Leukotriene Modifiers
Montelukast

Zafirlukast

Zileuton

4 or 5 mg chewable tablet
10mg tablet

10 or 20 mg tablet

600 mg tablet IR
600 mg tablet CR

10 mg ghs

40 mg daily (20 mg tablet
bid)

600 mg qid

1200mg bid with meals

4mg ghs (2-5 yrs)

5mg ghs (6-14 yrs)

10 mg ghs (>14 yrs)
5-11y.0. 10 mg bid
>12y.0. 20 mg bid

>12 y.0. 600 mg qid

CR > 12 y.0. 1200 mg bid

Methylxanthines (Serum monitong is important [Serum concentration ofi% mcg/mL at steady state])

Theophylline

Monoclonal antibodies
omalizumab

Liquids, sustained-release
tablets, and capsules

150 mg per 5 cc vial

Starting dose 10 mg/kg/day
up to 300 mg max; usual max
800 mg/day

150 — 375 mg sq q 2-4 weeks

Starting dose 10/mg/kg/day;
<1 year of age: 0.2 (age in
weeks) + 5 = mg/kg/day

> 1 year of age: 16 mg/kg/day
>12y.0. 150 —375 mg sq q 2-
4 weeks

Geisinger Health Plan Clinical Guidelines
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Table 6 Estimate Comparative Daily Dosage for Inhaled Corticosteroids

Drug Low Daily Dose Medium Daily Dose High Daily Dose
Adult Child Adult Child Adult Child

Beclomethasone HFA 40 or 80 80-240 mcg 80-160 mcg 240-640 mcg 160-320 mcg > 480 mcg >160 mcg

mcg/puff (max) (max)

Inhalation suspension for

Nebulization, Pulmicort (child 0.5mg 1.0mg 1.0mg

dose)

Flunisolide 250 mcg/puff 500-1,000 mcg | 500-750 mcg 1,000-2000 mcg 1,000 mcg 2,000 mcg 1000 mcg

Fluticasone HFA: 44, 110, or 220

, 88-176 mcg; | 88-176mcg; | 176-440 meg; 200 | 176 meg; 100- | 880 meg; 176 mcg;

Mcg/puff DPI: 50, 100, or 250 100200 meg | 50-100mcg | — 500 meg 200 mcg 2000mcg | 200 meg

mcg/ inhalation

Triamcinolone Acetonide 100 400-600 mcg | 150 meg 1,000- 1200 meg | 300 meg 1200meg | 900 meg

mcg/puff

Mometasone furoate 110 mcg or

200 meg/inhalation 110-220 meg | 110 mcg 220 — 440 mcg 110 mcg 440-880 mcg | 110 mcg
Annotations

Table 7 Referral to an Asthma Specialist

1. Patient has had a life-threatening asthma exacerbation.

2. Patient not meeting goals of asthma therapy after 3-6 months of treatment.

3. Signs and symptoms are atypical or there are problems in differential diagnosis.

4. Other conditions complicate the asthma or its diagnosis (e.g., sinusitis, nasal polyps, severe
rhinitis, GERD, COPD, etc.).

5. Additional diagnostic testing is indicated (e.qg., allergy skin testing, rhinoscopy, bronchoscopy,
etc.).

5. Adherence problems.
6. Patient is being considered for immunotherapy.

7. Patient has moderate to severe persistent asthma requiring Step 4 care.

8. Patient requires continuous oral corticosteroid therapy or high-dose inhaled corticosteroids or
has required more than two steroid bursts in one year.

Geisinger Health Plan Clinical Guidelines www.thehealthplan.com Page 17
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Figure 5 Management of Asthma Exacerbations: Home Treatment

Assess Severity

Measure PEF: Value <50% personal best or predicted suggest severe
exacerbations and indicate need for immediate medical care.

Note signs and symptoms: Degrees of cough, breathlessness, wheeze
and chest tightness correlate imperfectly with severity of exacerbation.
Accessory muscle use and suprasternal retractions suggest severe
exacerbation.

Initial Treatment
e Inhaled short- acting beta,-agonist: up to two treatments of 2-6
puffs by MDI at 20 minute intervals or single nebulizer

treatment
A4 \ 4 \ 4
Good Response Incomplete Response Poor Response
Mild exacerbation Moderate Exacerbation Severe Exacerbation
PEF >80% predicted or Personal PEF 50-80% predicted or personal PEF <50% predicted or
Best best personal best
No Wheezing or shortness of Persistent wheezing and shortness of Marked wheezing and shortness
breath breath of breath
e Add oral Corticosteroid
Response to betay-agonist e  Add oral corticosteroid e  Repeat beta,-agonist
sustained for 4 hours _ e  Continue beta,-agonist immediately
May continue beta,-agonist e Ifdistress is severe
every 3-4 hr for 24-48 hours and not responsive
e  For patients on inhaled call your doctor and
corticosteroids, double proceed to
dose for 7-10 days emergency department
\ 4 \ 4 \ 4
e  Contact Clinician for e  Contact Clinician urgently e  Proceed to emergency
follow-up instructions (this day) for instructions department

Geisinger Health Plan Clinical Guidelines www.thehealthplan.com Page 18
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Figure 6 7 Management of Asthma Exacerbations: Emergency Department and Hospital-Based Care

Initial assessment
History, physical examination, (auscultation, use of accessory muscles, heart rate, respiratory rate), PEF or FEV; oxygen
saturation, and other tests are indicated.

A\ 4 A 4 A 4

PEF or FEV, > 40% PEF or FEV, > 40% (severe exacerbation) Impending or Actual Respiratory Arrest
¢ Inhaled beta,-agonist by e Inhaled high- dose beta,-agonist and . Intubations and mechanical ventilation

metered- dose inhaler or anticholinergic by Nebulization every 20 with 100% O,

nebulizer up to 3 doses in the minutes or continuously for 1 hour e Nebulized beta,-agonist and

first hour e Oxygen to achieve O, saturation > 90% anticholinergic
¢ Oxygen to achieve O, ¢ Oral systemic corticosteroid ¢ Intravenous Corticosteroid

saturation > 90%

® Oral Systemic corticosteroid
if no immediate response or if
a patient recently took oral Repeat Assessment

systemic corticosteroid. »| Symptoms, physical examination, PEF, O, ; :
saturation, other tests needed Admit tQ Hospital
Intensive Care
| (See box below)
v A 4
Moderate Exacerbation Severe Exacerbation
PEF or FEV1.40-70% predicted/ personal best PEF or FEV, <40-predicted/ personal best
Physical Exam: moderate symptoms Physical exam: Severe symptoms at rest, accessory muscle use, and chest
. Inhaled short acting beta,-agonist every 60 retraction
min History: high-risk patient
. Systemic corticosteroid No improvement after initial treatment
e Continue treatment 1-3 hours, provided there e  Inhaled short acting betap-agonist hourly or continuous + inhaled
is improvement anticholinergic
° Oxvaen
A4 \ 4 A 4
Good Response Incomplete Response Poor Response
e PEF or FEV;> 70% e PEFor FEV;> 40% but < 70% e PEF or FEV; <40%
¢ Response sustained 60 minutes after ¢ Mild-to-moderate symptoms e PCO,242 mmHg
last treatment o Physical exam: symptoms severe,
o No distress v drowsiness, confusion
e Physical exam: normal
Individualized decision re:
hospitalization
A 4
Admit to Hospital Ward
o Inhaled beta,-agonist anticholinergic
o Systemic (Inhaled/intravenous Admit to Hospital Intensive Care Unit
v Corticosteroid ¢ Inhaled beta,-agonist hourly or
Discharge Home e Oxygen < continuously and inhaled
o Continue to treatment with inhaled beta,- * Monitor PEF or FEV:, O2 saturation, anticholinergic <
agonist pulse * Oxygen . .
o Continued course of oral systemic : lIDntra_\:JeInqu: cbortt_lcoste;md hanical
corticosteroid v veor?fillat?(;: ubation and mechanica
e Consider initiation of an ICS Discharge Home
* Eev!ew/rnggltt:atlo? use | e Continue to treatment with inhaled
¢ Review/initiate action plan beta,-agonist
- Refor 1o Cae Coordnaton Asthma. " conicoseraid
corticosteroi
Disease Management 1-800-883-6355 e Patient education
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Measures

e Percent of members age 5-50 years with persistent asthma on inhaled corticosteroids or leukotriene
modifier, mast cell stabilizers, antiasthmatic combinations or antibody inhibitors

e Percent of members that quit tobacco at one year

e Admits/1000

e Inpatient days/1000

e ER days/1000
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