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Intended for patients 2 years
or older who are being
treated for asthma or an
asthma exacerbation

Not intended for patients who

e Are under treatment for
bronchiolitis, viral pneumonitis,
aspiration pneumonia, or croup

e Have Chronic lung disease, BPD,
cystic fibrosis, airways
anomalies(e.g. tracheomalacia),
cardiac disease, or neurologic
disorders

e Diagnosis of asthma

o C(Classification of disease severity/level of
control for all patients treated for asthma

e Treatment of asthma exacerbations in the
hospital require Inhaled Beta-2 agonist for
symptoms of airway obstruction and
Systemic steroids for asthma exacerbations

e Asthma exacerbation treatment will follow
an algorithm based upon the Clinical
assessment score (Pediatric Asthma Score)
for ED and inpatients

e Controller medication are indicated for
persistent

e Asthma Education and individualized
Asthma Action Plan for all.

Clinical Management

Clinical Management: Diagnosing asthma
1. Suspect asthma in any child with episodic symptoms

of airflow obstruction (cough, wheeze, shortness of
breath) that is at least partially reversible with a

bronchodilator

2. As much as possible, rule out other causes of

Clinical Management: Managing Exacerbations
1. Telephone Triage (from NHLBI 2007)

airway obstruction such as cystic fibrosis, recurrent
aspiration, airway anomalies such as tracheomalacia),
GERD, sinusitis, and foreign body aspiration

Clinical Management: Asthma severity assessment

1.

Intermittent vs. Persistent asthma: Persistent
asthma is diagnosed if the child has symptoms more
than twice per week during the day or twice per month
at night or any exercise limitation or FEV1 less than
80% predicted for children over 5 years.

Treat Persistent asthma with a daily controller
medication such as inhaled corticosteroids (see
outpatient guidelines).

(Please see the attached outpatient asthma
management guidelines from the Colorado Clinical
Guidelines Collaborative for further detail)

e Mild=>PCP contact AND short acting
bronchodilator every 4 hours: Dyspnea with
activities and/or peak flow > 70% of personal best

e Moderate->Same day clinic visit AND short acting
bronchodilator every 4 hours AND consider home
prednisone: Dyspnea interfering with activities and
peak flow 40-70% of personal best

e Severe=>ED visit AND repeat short acting
bronchodilator every 20 minutes up to 3 doses:
Dyspnea interfering with speech and peak flow 40-
70% of personal best

e Life Threatening>Activate EMS: Severe difficulty
breathing, not able to speak, cyanosis, combative,
agitated or difficult to arouse

Clinical Assessment of exacerbation severity and
baseline asthma:
e Asthma Exacerbation History:

- Symptom severity (see telephone triage above)
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- Frequency of bronchodilator use during this
exacerbation and compliance with controller
medication

- History of recent ED visit or hospitalization in
the last year, ICU admission ever

- Exposure to triggers (allergic or other) or recent
URI

- Asthma severity assessment

e Physical exam:

- Evaluate for Cough, wheeze, tachypnea,
increased work of breathing, low oxygen
saturation

- Use PAS Score to guide intervention &
response to treatment. PAS includes the
following elements: Respiratory Rate, Oxygen
Requirements, Auscultation, Retractions,
Dyspnea (See table below)

e Monitoring

- Routine vital signs

- PAS per Asthma Care Pathway

- Continuous pulse oximeter and CVR

monitoring only while on continuous nebulizer

- IV access is only needed in a child who is
being admitted to the Intensive Care Unit or
who is not tolerating oral corticosteroid therapy

- Laboratory and radiologic studies (to be

used only if they change management of care)

1) Chest X-Ray: Consider if high fever, history of

choking and/or foreign body aspiration, delayed

symptom resolution, persistent asymmetric lung
exam NOTE: A normal chest exam does not
exclude asthma

2) Arterial or venous blood gas: Consider if
impending respiratory failure.

3. Treatment
e Therapeutics (See attached figure 5-5 from the

NHLBI guidelines for dosing):

Oxygen: Start supplemental oxygen for any
child whose oxygen saturation is less that 90%.
Increase as needed.

- Short acting beta-agonist: Used for reversal
of bronchospasm. The bronchodilator can be
given every 20 minutes up to three times or as
a one time dose equivalent to one hour of
continuous nebulizer treatment. Ipratropium
bromide should be added to the 3 back to back
treatments in a moderate to severe asthma
exacerbation (see telephone triage for
definitions of moderate to severe). Short acting
beta agonists should be used in every child
admitted to the hospital for asthma. The
weaning protocol available for inpatient care is
included below.

- Systemic Corticosteroids: Used for anti-
inflammatory treatment. Systemic
corticosteroids should be used in all children
admitted to the hospital for asthma. Steroids
are recommended early in the course of an

exacerbation for children who do not respond
quickly or completely to inhaled beta-agonists.
Use early in the course of an exacerbation
decreases the risk of hospitalization, decreases
the length and severity of the exacerbation,
may prevent relapse and repeat visits. Oral
corticosteroids have similar bioavailability to
parenteral steroids. The 2007 NHLBI
guidelines do not endorse doubling inhaled
corticosteroid dosing due to studies showing
poor response (reference??).
Contraindications: varicella, varicella
exposure, tuberculosis, severe respiratory
distress, recent steroid course (within 2 weeks)
steroids

Outpatient: see guideline

Emergency Department: See guideline
Inpatient: See guideline

- Systemic corticosteroids are indicated for all

inpatients and can be given as a loading dose
and then should be should be dosed every 12
hours and maximum dose is 80mg/day

Short acting beta agonists for all children
admitted to the hospital for asthma: See
Inpatient clinical care guideline/ bronchodilator
protocol and orders

Provide Asthma Education throughout stay and
an Individualized action plan upon discharge

Emergency treatment for impending respiratory
failure

Short acting beta agonists in high dose will be
given automatically in the bronchodilator
weaning pathway. Other children who need
emergent therapy will get similar treatment.
Back-to-back treatments cannot be given on
the floor.

Subcutaneous terbutaline (0.01mg/kg/dose
maximum 0.3mg/dose) up to 2 doses can be
attempted on the floor while waiting for transfer
to a higher level of care. NOTE: Subcutaneous
terbutaline can used to intensify a patient who
is on continuously nebulized albuterol.
Noninvasive ventilation (e.g. BiPAP and CPAP)
can be used for increased work of breathing
and low oxygen saturation as long as the PICU
has been consulted and there is not room in
the PICU or transfer is delayed. Otherwise its
use is limited to the PICU and the emergency
department

Magnesium (40mg/kg-max 2g) can be given on
the floor IV over 30 minutes for children with
impending respiratory failure if there is not
room in the PICU or transfer is delayed.
Otherwise its use is limited to the PICU and the
emergency department

Consulting asthma specialists (pulmonary or
allergy)

- ICU admission for asthma
- Need for noninvasive ventilation
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- Exacerbation complicated or triggered by e Patient and primary caregiver need to demonstrate

complicating illnesses such as allergies understanding of signs and symptoms, medication
- Need for extensive education and device use, patient specific asthma triggers,
- Questioning the diagnosis of asthma peak flow monitoring and the Asthma Action Plan
- Already seen by pulmonary or allergy at » Smoke avoidance and cessation counseling referral
AIChildren’? ortNati?hnaI Jel\./vi'shf i risk will be provided to patients and primary caregivers as
- Also can refer to asthma clinic for all high ris indicated
asthma (high risk is defined as 2 or more Measures & Targets
hospitalizations or ED visits in 12 months or an
ICU admission ever) NOTE: Use PAS Score to guide intervention & response to
e Consult social work in any child/family which treatment
has trouble obtaining medications or complying
with the recommend therapy for asthma MEASURES TARGET
e ICU transfer criteria Process
- Impending respiratory failure JC: Short Acting Beta Agonist Use 100%
- Maximum continuous nebulizer doses on the JC: Systemic Corticosteroid use 100%
floor are 7.5mg/hour for less than 20kg and JC: ICU admission from inpatient for
10mg/hour_for_over 20kg. Consult the ICU and asthma less than 10%
pulmonary if higher doses are needed Hospitalization from the emergency room less than 30 %
- Theophylline can be started on the floor per TCH Individualized Action Plan 75 0%
formulary only after an ICU and pulmonary — —
. . . Inhaled anti-inflammatory medications for
. Disch;?ggugtri?gg:my if transfer to ICU is not possible persistent asthma 75%
e Oxygen saturation greater or equal to 90% on room DUBRITID I
air ED Length of stay less than 5 hours 95%
e PAS less than 7 and stable Inpatient length of stay Iesslthe.m 2.5 days 95%
¢ Asthma education completed and Asthma Action OR.Y).(: Inpt Asthma Readmission Rate
Plan provided and sent to the primary care provider (within 7 days) __ less than 5%
¢ Medications relabeled and script provided including ORY.X: Inpt Asthma Readmission Rate 0
controller medications for persistent asthma (W|th|n.30 days) — less than 5%
¢ Patient observed at least 1-2 hours after last ORYX: ED Asthma Readmission Rate 0
bronchodilator therapy (within 30 days) _ Less than 10%
Outpatient
5. Follow-up Asthma severity assessment 90 %
« A call will be made to the PCP to discuss the follow- Spirometry (5 years old or greater) 50 %
up plan prior to discharge and recommend follow-up Anti-inflammatory medications for persistent
visit with PCP or clinic within 1-3 to the family asthma 75%
e Recommend follow up with asthma specialist for Individualized Action Plan 75 %
moderate or severe persistent asthma or for any
patient who has been hospitalized. S
e For high risk asthma (High risk= Children admitted to Pediatric Asthma Score (PAS)
the hospital or who have been in the ED more than Score 1 > 3
twice in a 12 months period): A phone call will be Respiratory rate
made 2-4 weeks after episode to reinforce education 2.3 years D 1 s 35-39 40 or greater
received while at the hospital, to answer any 4-5 years 30 or less 31-35 36 or greater
guestions, and to offer an appointment in the high 6-12 years 26 or less 27 - 30 31 or greater
risk asthma clinic to any patients who are not already older than 12 23 or less 24 - 27 28 or greater
followed by an asthma specialist years
Oxygen Greater 85% t0 90% | Less than 85%
Patient and Primary Caregiver Education requirements than 90% | onroomair | on room air
o Asthma education will be provided throughout : on room air : :
episode of treatment, including PCP and specialist AUSEultation Elormal Expiratory | Inspiratory and
s . : reath wheezing expiratory
visit, ED and inpatient. R wheezing to
¢ Asthma action plan is required for all children with a end- diminished
primary diagnosis of asthma discharged from the expiratory breath sounds
hospital. The action plan should include controller wheeze
medications, triggers, and follow up provider and only
phone number. At any site where EPIC is used, the Retractions Zero toone | Two sites Three or more
action plan can be found under Letters. site sites
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Dyspnea Speaks in Speaks in Speaks in single

sentences, partial words/short

coos and sentences, phrases/grunting

babbles short cry

2009 ASTHMA CCG TASK FORCE MEMBERS:
Monica Federico Mike Rannie
Gwen Kerby Joyce Baker
Marion Sills Diane Herrick
Jenny Reese Julia Micalizzi
Laney Brennan Ali Dorbandt
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CLINICAL CARE GUIDELINE, ASTHMA: INPATIENT

) — - Vital signs, SP02, PAS
Intended for patients 2 Initial > score
years or older who are assessment - Chronic asthma severity
being treated for - Continuous monitoring
asthma or an asthma v
exacerbation JNSURE tc);rtcj)lr?(?fl:(r)]gilz?gr NO,| - Clinically indicated care
Not intended for wean eligible? - Can still use asthma order
patients who set
- Are under treatment
for bronchiolitis, viral - Initiate asthma care guideline care with PULM IP
pneumonitis, aspiration asthma order set for treatment including: Oxygen as
pneumonia, or croup needed, systemic corticosteroids, and inhaled beta
- Have Chronic lung agonist using weaning protocol (see attachment)
disease, BPD, cystic - If appropriate, initiate controller medication ‘
fibrosis, airways - Notify RT for teaching 4
anomalies(e.g.
tracheomalacia), For impending respiratory failure call PICU and consider
cardiac disease, or (see written guideline for floor requirements):
neurologic disorders Work up including blood gas and x-ray

SubQ Terbutaline or Epi
Magnesium sulfate

A 4

) Continue inpatient
Child NO
. A management and 1
iImproving: consider consulting

YES pulmonary

Discharge Criteria v
- Patient on room a.ir ) Discharge NO . - .
- Beta agonist required [ criteria met? —» Continue inpatient
every four hours management
- Family able to manage VES
care (if not, consider A4
consulting social work) Discharge Plan

- Home bronchodilator therapy every 4 hours for 48

hours AND oral steroids

- Controller for persistent asthma

- Asthma Education and Asthma Action Plan

- If needed, provide phone number(s) for potential
PCP. Assist in arranging follow up care

- Relabel medications for home use
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CLINICAL CARE GUIDELINE, ASTHMA:
EMERGENCY DEPARTMENT

INCLUSION:  Children 2 years or older with a history of asthma, albuterol use, or episodic symptoms of airflow obstruction
(recurrent cough and/or wheeze), or at least partially reversible, includes first time episode
EXCLUSION: Children less than 2 years old; co-morbid conditions, including but not limited to: chronic lung disease, cystic
fibrosis, cardiac disease, bronchiolitis, croup/stridor, aspiration, neurological disorders
Triage RN/Primary RN: Routine Vitals and check saturation, BP and height
Primary RN
1. Initiate Asthma Pathway using ED/Nursing asthma order set and Perform Pediatric Asthma Score (PAS)
2. Oxygen to keep SpO2 greater than 90%
3. Notify respiratory therapy

RT or RN:
1. Give combination Atrovent 0.5 mg nebulized with Albuterol (weight specific dosing below) for a total of up to three initial
treatments

2. Repeat PAS after nebs and
3. Prednisone or equivalent 2mg/kg orally with a maximum dose of 80 mg to any child with a PAS score over 7 after the
first nebulizer treatment and not contraindicated (See asthma guideline)

Weight Dose Frequency
Less than 20 kg 2.5mg times 3
20 kg or more 5mg times 3
Good Response Incomplete Response (PAS 8-11) or
e  PAS 5-7 within 30 minutes of Poor Resnonse (PAS 12-15) with saturation <90%
completing nebs AND SpO2 greater i |

0 ;
than 90% on room air e Place on cardio-respiratory monitor with VS (HR,RR,SpO2) every 2 hours

l e Albuterol continuous neb with oxygen as needed
Weight Dose
o Observe for 60 minutes less than 20kg 7.5mglhr
o if PAS 8 or if hypoxic, treat as
“’INCOMPLETE RESPONSE” Recheck in one hour: if PAS is 12 or greater, go to “Poor
Response” below. If PAS is less than 12, remove patient from
l continuous neb for a 30 minute evaluation and:
e If PAS less than 8, go to off continuous
Discharge criteria: PAS e If PAS is 8 or more put the child back on continuous
less than 8 and SpO2
90% or greater on RA l l l
Discharge Plan Once patient is off continuous: For patients still on Poor Response:
* {—ri]ome bronchof|r|]ator ¢ » Observe for 2 hours continuous nebs: o Consider ABG
48eLaO|cL);Severy ours for o If PAS is 8 or more, put back on « Repeat PAS every hour . and CXR
« Prescribe oral steroids f continuous nebs. Retry « Repeat trial off at one hour if PAS Increase
rescribe ora, steroids for wean at one hour. Consider is less than 12 and consider Albuterol
patients receiving 2 or admission if wean fails. admission EDU ero dper
g]noc;ic?#bslijctieeﬂ‘trg?tmteﬂts « If PAS is less than 8 at 2 hours « Go to “POOR RESPONSE” if PAS datgep ing
] patient has give 2 puffs Albuterol MDI is 12 or greater and adjunct
a history qf severe asthma and wean as tolerated and therapies such
exacerbations consider discharge as IV
e Prescribe Flovent 44 mcg Magnesium,
hospitalization within the Admit Criteria: Unable to wean Albuterol to every 2 hours or SpO2 ventilation, or
last 12 months and they less than 90% on room air subcuta_neous
are not already on a Icy Floor terbutaline
controller medication -Requires terbutaline infusion, -Albuterol every 2 hours or stable
e Asthma Education and or subcutaneous epinephrine on cont. albuterol neb for 1 hour
Asthma Action Plan -Continuous neb requirements below -Continuous neb requirements
« If needed, provide phone , below ,
number(s) for potential Weight Dose Weight Dose
PCP. Less than 20kg  More than 7.5mg/hr Less than 20kg 7.5 mg/hour
« Relabel beta agonist for 20 kg or more than 10mg/hr 20kg or more 10 mg/hour
home use -Change in mental status -Normal mental status
-Impending respiratory failure
-Noninvasive Ventilation required
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Asthma Management
for Children and Adults

1. RECURRENT coughing, wheezing, or shortness of breath relieved by a bronchodilator

2. Objective response by spirometry (=12% increase of FEVq post bronchodilator)

3. Rule out conditions such as aspiration, GERD, airway anomaly, foreign body, cystic fibrosis, vocal cord dysfunction, or
COPD. GERD is a commaon co-morbidity. (If diagnosis in doubt, consult with an asthma specialist.)

Consider the diagnosis of “asthma” if:

~

v

Persistent
Asthma

Assess Asthma Severity:
Persistent vs. Intermittent

Symptoms =2 days per week OR

Awaken at night from asthma >2X per month OR

Limitation of activities, despite pretreatment for exercise induced asthrma OR

More than 2 steroid bursts in 1 year OR

FEVq <80% predicted OR FEV1/FVC (see below)

For children <4 years consider“persistent” if more than 4 episodes of wheezing in a year
AND parental history of asthma or eczema or wheezing between illnesses.

: | F‘:-”PE-‘-‘P.—‘I

Y

Treatment for Persistent Asthma:

Daily Inhaled Corticosteroids
(steps 2, 3 or higher)

'Y

Assess Response within 2-6 weeks

FEV = 80% predicted

s}sh.#.wwr\

“Well Controlled” Asthma

Daytime symptoms <2 days per week AND
Awakening at night from asthma <2X per month AND
No limitation of activities AND

Less than 2 steroid bursts per year

N

FEVI/FVC 5

FEV4/FVC:
=5 yr 805
819 yr 85%
20-39 yra0%
A0-50 yr 75%
E0-50 yr 70%

Follow the Stepwise
Approach Guideline
and consider step down
if well contrelled for 3
consecutive months.
Then re-assess every 3 to
6 months.

Follow the Stepwise
Approach Guideline and
step up until well contolled

is achieved.
Re-assess in 2 to 6 weeks.

QuickTips for
All Patients with Asthma

O

Environmental Control: identify and avold triggers

such as tobacco smaoke, pollens, molds, animal dander,
cockroaches, and dust mites.

Flu Vaccine: recommend annually.

Spirometry: at diagnosis and at least annually.

Asthma Score: use tools such as ACQ®, ACT™ or ATAQ® to
assess asthma control.

Asthma Education: review correct inhaled medication
device technique every visit, If needed.

Asthma Action Plan: at dlagnosis; review and update at
each visit.

Short-Acting Beta-Agonist {e.g., albuterol): 1) quick
relief every 4-6 hours, 2) pretreat with 2 puffs for exercise-
induced bronchospasm.

Oral Corticosteroids: consider for acute exacerbation.
Spacer with Valve: if spacer selected, use spacer with
valve.

Mask: use with spacer with valve and with nebulizer

for children <5 years and anyone unable to use correct
mouthpiece technique.

O 0O O ooo

oo

See www.coloradoquidelines.org for
additional asthma management resources.

s

Consider referral to a specialist if not well controlled within
3-6 months using stepwise approach OR 2 or more ED visits
or hospitalizations for asthma in a year.

Adapted from the NAEPP 3: it Sweerw nhibinib.gowiguidelines/asthmas, This guidelineis designed to assist the clinician in the managerment of asthrma. This guideline is notintended to replace the clinicia n's judgraent

orestablish a protocol forall patients with a particular condition. For references, additional copies of the guideling, or patient documents go to wwrwcoloradog uidelines.org or call (7200 207-1681 or 8564012092,
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Asthma

Stepwise Approach

Intermittent

Persistent Asthma: Daily Medication

Asthma

Step down if well controlled and re-assess in 32 months.
If very stable then assess control every 3 to 6 months.
All LABAs and combination agents containing LABAs have a black box warning.

Step up as indicated although address possible poor
adherence to medication. Re-assess in 2 to & weeks.

Step 4 High-dose inhaled M ori;::-_rmd
Age 12F yrs sterc;lgt;long— Consider
Step 3 beta-ac_]c?nist omaluzimab if
1 P Preferred: _and- allergies
+ Medium-dose id
Age 127 yrs inhaled steroid + omca{I)S;ilmirb if
Step 2 Preferred: long-acting beta allergies Age5-11yrs
Low-dose inhaled agonist
All Ages steroid + long- Alternative: " hP:c'Ieferr_etL: »
i : igh-dose inhale
step 1 P:I'eferreﬂ: o I:eta-aacgtgﬁist or _ l':-'leldiélm-do_s; Age 5-11 yrs theroid +long-
S i i inhaled steroid + i - i
{a" ﬂgESJ o s::::reoliln:.ll ae _Medlum-dos_e leukotriene blocker Preferred: acting beta-agonist
inhaled steroid High-dose inhaled .
) Alternative:
Short-acting Alternative: Alternative: steroid + long- High-dose
beta-agonist (e.g., Leukotriene blocker Low-dose Age 5-11 yrs acting inhaled steroid +
albuterol prm) or cremolyn inhalad steroid + beta-agonist leukotriene blocker
leukotriene blocker Same as 12% yrs Alternative: +
If used more than 2 High-d Ose' oral steroid
dat::ﬁ;rw:f:ri?s:er Age 0-dyrs inhaled steroid +
consider Age 0-4 yrs Age5-11yrs 9 leukotriene blocker
inadequate control Medium-dose Age 0-4yrs
and the nead to Consider referral Low-dose inhaled inhaled steroid Ade 04 . .
step up treatment. iespecially if steroid + long- + ge 0-4 yrs High-dose inhaled
diagnosis is in acting sither _ _ steroid
doubt) beta-agonist long-acting High-dose inhaled +
or leukotriene beta-agonist or steroid either long-acting
blocker or leukotriense ) + ) beta-agonist or
Medium-dose blacker either long-acting Leukotriena
inhaled steroid beta-agonist or blocker
leukotriene blocker +
oral steroid

Step 6

Age 12% yrs
Step 5 High-dose inhaled
Age12* yrs steroid + long-

acting beta-agonist

Age 0-4 yrs

Medium-dose
inhaled steroid +
refarral

All ages Steps 4 through 6: Consult with asthma specialist

Considerimmunotherapy if allergic asthma

Adapted from the NAEPP 3: http/fsewrwnhl bi.nihgow/guidelines/asthma,. This guideline is designed to assistthe dinidan in the management of asthma. Thisguideling is not intended to replace the dinician’s judgment
ar establish a protocol for all patients with a particular condition. For references, additional copizs of the guideling, or patient documents go to wew.coloradoguid dines.org or call (720) 267-1681 or B46-401-2092.
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Asthma
Medications

FDA Adult Doses* (Total Daily Inhalations)

Inhaled Corticosteroid Controller Medications approved

age (yrs) Low Medium High
Advair® HFA (fluticasone/salmetercl) MDI 12+ (45/21) 4 (115/21) 4 (230/21) 4
Advair® Diskus® (fluticasone/salmeterol) DPI 4t (100/50) 2 (250/50) 2 (500/50) 2
Aerospan® HFA (flunisolide) 80 meg MDI &6t 4 4-8 =8
Azmacort® HFA (triamcinclone) 75 mcg MDI 6t 4-10 10-20 = 20
Asmanex® (mometasone] 220 mcg DPI 12+ 1 2 =2
Asmanex” (mometasone) 110 mcg DPI 4-11 n/a 1 n/a
Flovent® HFA (fluticasone) 44 MDI 4t 2-6 7-10 > 10
Flovent® HFA (fluticasone) 110 MDI 4t 1-3 4 =4
Flovent® HFA (fluticasone) 220 MDI 4t 1 2 =2
Flovent® Diskus® (fluticasone) 50 DPI 4t 2-6 7-10 > 10
Pulmicort Flexhaler™ (budesonide) DPI 90 mcg 6t 2-6 7-13 =13
Pulmicort Flexhaler™ {budesonide) DPI 180 mcg 6t 1-3 4-6 =6
Pulmicort Respules® (budesonide) 0.25, 0.5, or 1 mg 1+ 0.5 mg 1mg 2mg
Symbicort® 80/4.5 (budesonide/formotercl) MDI 12t 4 4 n/a
Symbicort® 160/4.5 (budesonide/formoterol) MDI 12+ n/a 4 4
QVAR® 40 HFA (beclomethasone) MDI ct 2-6 6-12 =12
QVAR® 80 HFA (beclomethasone) MDI 5+ 1-3 4-6 =6

*Adult doses listed. Children under 12 years use 60 to 80% of the listed dosages.
All LABAs and combination agents containing LABAs have a black box warning.

Check product information for dosing frequency.
Key: HFA = hydrofluoroalkane (new propellent); MDI

= Metered Dose Inhaler; DPl =

Dry Powder Inhaler

Leukotriene Blocker Controller Medications

FDA approved
age for asthma

Dosage

Accolate?® (zafirlukast) 10 mg tablet

5-11yrs

One tab twice daily

Accolate® (zafirlukast) 20 mg tablet

127 yrs

One tab twice daily

Singulair® (montelukast) 4 mg granule packet

12 - 23 months

One packet once daily (evening)

Singulair® (montelukast) 4 mg chewable tablet 2-5yrs One tab once daily (evening)
Singulair® (montelukast) 5 mg chewable tablet 6-14 yrs One tab once daily (evening)
Singulair® (montelukast) 10 mg tablet 15% yrs One tab once daily (evening)
Zyflo CR™ (zileutin) 600 mg tablet 12% yrs Two tabs two times daily

Adapted from the NAEPP 3:

. This quideline is designed to assistthe dinician in the management of asthma. This quideline is not intended to replace the dinidan’s judgment

or establisha protocol for all patlent witha partlcularcondltlon For referances, additional copies of the guidelines or patient documents go to weew.coloradoguidelines.org or @l (7201 297-1621 or B66-401-2092,
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FIGURE 5-5.

DOSAGES OF DRUGS FOR ASTHMA EXACERBATIONS

Medication

Child Dose

Adult Dose”

Comments

Albuteral

Nebulizer solution
A {063 mg/3 mL,
1.25 mgf3 mL,
2.5 mg/3 mL,
5.0 mg/imL)

MDI
B. (90 meg/puff)

Bitolteral

Mebulizer solution
C. (2 mg/mL)

MDI
D. (370 meg/puff)

Levalbuterol

(R-albutercl)

MNebulizer solution
E. (0.63 mg/3 mL,
1.25 mg/0.5 mL
1.25 mg/3 mL)

MDI
F. (45 meg/puff)

Pirbutercl

MDI
G. (200 meg/puff)

Epinephrine

H. 1:1,000 (1 mg/mL})

Inhaled Short-Acting Betaz-Agonists (SABA)

0.15 mg'kg (minimum dose
2.5 mg) every 20 minutes far
3 doses then 0.15-0.3 mg/kg
up to 10 mg every 1—4 hours
as needed, or 0.5 mg/kg/hour
by continuous nebulization.

4-8 puffs every 20 minutes
for 3 doses, then every 1-4
hours inhalation mansuver as
needed. Use VHC; add mask
in children <4 years.

See albuterol dose; thought fo
be half as potent as albuterol
on mg basis.

See albuteral MDI dose.

0.075 mglkg (minimum
doze 1.25 mg) every

20 minutes for 3 doses, then
0.075-0.15 mg/kg up to

5 mg every 1-4 hours as
neaded.

See albuteral MDI dose.

See albuterol MDI dose;
thought to be half as potent
as albuterol on a mg basis. __

Systemic (Injected) Beta-Agonists

0.01 mg'kg up to 0.3-0.5 mg
every 20 minutes for 3 doses

5q.

2.5-5 mg every 20 minutes
for 3 doses, then 2.5-10
mg every 1-4 hours as
needad, or 10-15 mg/hour
continuously.

4-8 puffs every 20 minutes
up to 4 hours, then every
1-4 hours as needed.

Seea albuterol dosea.

Seea albuterol MDI dose.

1.25-2.5 mg every

20 minutes for 3 doses,
then 1.25-5 mg every
1-4 hours as needed.

Seea albuterol MDI dose.

Seea albuterol MDI dose.

0.3-0.5 mg every
20 minutes for 3 doses sq.

____exacerbations.

Only selactive
betaz.agonists are
recommended. For optimal
delivery, dilute aeroscls to
minimum of 3 mL at gas
flow of 6-8 Limin. Use
large volume nebulizers for
continuous administration.
May mix with ipratropium
nebulizer solution.

In mild-to-moderate
exacerbations, MDI plus
VHC is as effective as
nebulized therapy with
appropriate administration
technique and coaching by
trained personnel.

Has not been studied in
severe asthma
exacerbations. Do not mix
with other drugs.

Has not been studied in
severe asthma
exacerbations.

Levalbuterol administered
in one-half the mg dose of
albuterol provides
comparable efficacy and
safety. Has not been
evaluated by continuous
nebulization.

Has not been studied in
severa asthma

Mo proven advantage of
systemic therapy over
aerosol.

Terbutaline 0.01 mg'kg every 20 minutes  0.25 mg every 20 minutes Mo proven advantage of
for 3 doses then every for 3 doses sq. systemic therapy over
. {1 mg/mL) 2-5 hours as needad sq. aerosol.
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FIGURE 5-5. DOSAGES OF DRUGS FOR ASTHMA
EXACERBATIONS (CONTINUED)

Medication Child Dose* Adult Dose Comments
Anticholinergics

|pratropium bromide

Mebulizer solution 0.25-0.5 mg every 20 minutes 0.5 mg every 20 minutes May mix in same nebulizer with
J.o (025 mg/mL) for 3 doses, then as needed for 3 doses then as albuterol. Should not be used
needed as first-line therapy; should be

added to SABA therapy for
severe exacerbations. The
addition of ipratropium has not
been shown to provide further
benefit once the patient is

hospitalized.
MDI 4-8 puffs every 20 minutes as & puffs every 20 minutes Should use with VHC and face
K. (18 mcg/puff) needed up to 3 hours as needed up fo 3 hours mask for children <4 years.

Studies have examined
ipratropium bromide MDI for up

to 3 hours.
|pratropium with
albuteral
Mebulizer solution 1.5 mL every 20 minutes for 3 mL every 20 minutes for  May be used for up to 3 hours
(Each 3 mL wial 3 doses, then as needed 3 doses, then as needed in the initial management of
contains 0.5 mg severa exacerbations. The
ipratropium bromide addition of ipratropium to
and 2.5 mg albuterol has not been shown to
albuterol ) provide further benefit once the
patient is hospitalized.
MDI 4-8 puffs every 20 minutes as & puffs every 20 minutes Should use with VHC and face
(Each puff contains  needed up to 3 hours as needed up fo 3 hours mask for children <4 years.

18 mcqg ipratropium
bromide and 90
mcg of albuterol )

Systemic Corticosteroids

(Applies to all three corticosteroids)
Prednisone 1 mgfkg in 2 divided doses 40-80 mg/day in 1 or 2 Faor outpatient “burst,” use
{maximum = 60 mg/day) untl  divided doses until PEF 40-60 mg in single or 2 divided
PEF is 70% of predicted or reaches 70% of predicted doses for total of 5—10 days in
personal best or persanal best adults (children: 1-2 mg/kg/day
Methylprednisolone maximum 60 mg/day for
3-10 days).

Prednisalone

*Children = 12 years of age
key: ED, emergency department; MDI, metered-dose inhaler; PEF, peak expiratory flow; VHC, valved holding chamhber
Motes:

m  There is no known advantage for higher doses of corticosteroids in severe asthma exacerbations, nor is there any advaniage for
infravenous administration over oral therapy provided gastrointestinal transit time or absorption is not impaired.

m  The total course of systemic corficosteroids for an asthma exacerbation requiring an ED visit of hospitalization may last from 3 to
10 days. For corficosteroid courses of less than 1 week, there is no need to taper the dose. For slightly longer courses (e.g., up
to 10 days), there probably is no need to taper, especially if patients are concurrently taking 1CSs.

m |CS5s can be started at any point in the treatment of an asthma exacerbation.
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Attachment: Bronchodilator Weaning Protocol

PHASE 1 PHASE 2 PHASE 3 PHASE 4 INTENSIFICATION
Low Dose
Continuous Nebs: Albuterol Albuterol every 2 hours | Albuterol every 3 hours | Albuterol every 4 hours | Albuterol via nebulizer
via MDI/VHC via MDI/VHC via MDI/VHC times one
Weight Dose
20 kg or more: 10 mg/hour Weight Dose Weight Dose Weight Dose Weight Dose

less than 20 kg: 7.5 mg/hour

**Patients requiring higher
doses of continuous albuterol
must be transferred to the
PICU**

20 kg or more: 8 puffs

Less than 20 kg: 4 puffs
-OR-

Albuterol every 2 hours

via neb

Weight Dose

20 kg or more: 8 puffs
Less than 20 kg: 4 puffs
-OR-
Albuterol every 3 hours

via neb
Weight Dose

20 kg or more; 5 mg
less than 20 kg: 2.5 mg

20 kg or more: 5 mg
Less than 20 kg: 2.5 mg

20 kg or more: 4 puffs
Less than 20 kg: 2 puffs
-OR-
Albuterol 2.5 mg every

4 hours via neb

More than 20kg: 10 mg
Less then 20kg: 7.5 mg
-OR-

Albuterol via MDI/VHC
Weight Dose
More than 20kg: 10 puffs
Less than 20kg: 6 puffs

Consider subcutaneous
terbutaline 0.01mg/kg up
to 0.3mg if intensifying
while on continuous

Systemic Corticosteroids de
Peak flow per phase or when PAS changes by 2 (children 5 years or older)

livered every 12 hours at

1/mg/kg up to 80 mg/day.

RT/RN evaluate every hour
e Pediatric Asthma Score

RT/RN evaluate every
2 hours

RT/RN evaluate every
3 hours

RT/RN evaluate every
4 hours:

RT/RN re-evaluate within
1 hour after

(PAS) e PAS e PAS e PAS intensification

e Room air SpO2 e RA Sp02 e RA Sp02 e RA Sp02 e PAS

e Peak flow e Peak flow o Peak flow e Peak flow ¢ Room air SpO2
o Peak Flow

Inpatient therapist: Inpatient therapist: Add appropriate Asthma educator:

Initiate education on “what is
asthma”, signs and symptoms,
and triggers

Initiate education on
MDI with VHC use
(handout)

controller medications.
Initiate education on
Peak flow and zones if

Check understanding of
key concepts and
device technique,

5 years or older

review meds and AAP
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Progression through the bronchodilator weaning protocol

Advance Phase

If PAS improved by 2 or more
OR
PAS 7 or less
OR
If PAS has not improved by at
least 2
But is NOT getting worse
AND
In phase 12 hours or more

Intensification

If at any time PAS is more
than 7 And worsens by 2 or
more
OR
PAS is 12 or more
OR
PAS worsens by more than
2 within 1 hour after
advancing

INTENSIFY AND

Continue Current NOTIFY MD
Phase
If PAS is less than 12 l
AND If PAS improves by 2 or If PAS has not improved by
Has not improved by at more at least 2
least 2 AND OR
AND PAS 11 or less PAS is 12 or more
In phase less than 12 OR
hours l The patient is worsening
Continue
Current Phase
A | ‘ NOTIEY MD ‘

RE-EVALUATE
In less than 1
HOUR

Please note: Clinical care guidelines are designed to assist clinicians and patients make decisions about appropriate
health care for specific clinical circumstances. These guidelines should not be considered inclusive of all proper
methods of care or exclusive of other methods of care reasonably directed at obtaining the same results. The ultimate
judgment regarding care of a particular patient must be made by the clinician in light of the individual circumstances
presented by the patient and the needs and resources particular to the locality or institution.
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PARENT EDUCATION MATERIALS

ENGLISH MATERIALS
Asthma Action Plan
http://planettch/patiented/Handouts/PDF/asthmaactionplan-eng-07.pdf

Asthma and the Environment
http://planettch/patiented/Handouts/PDF/asthmaandtheenvironment-eng-05.pdf

Asthma: What is it?
http://planettch/patiented/Handouts/PDF/asthmawhatisit-eng-06.pdf

Diskus
http://planettch/patiented/Handouts/PDF/diskus-eng-04.pdf

Home nebulizer treatments
http://planettch/patiented/Handouts/PDF/homenebulizertreatmt-eng-06.pdf

Metered dose inhaler
http://planettch/patiented/Handouts/PDF/metereddoseinhaleroptichamber-eng-07.pdf

Peak flow meter
http://planettch/patiented/Handouts/PDF/peakflowmeter-eng-05.pdf

Tobacco smoke
http://planettch/patiented/Handouts/PDF/tobaccosmoke-eng-05.pdf

Turbuhaler
http://portal/PATIENTed/Handouts/PDF/Turbuhaler.pdf

SPANISH MATERIALS
Asthma Action Plan
http://planettch/patiented/Handouts/PDF/asthmaactionplan-sp-07.pdf

Asthma and the Environment
http://planettch/patiented/Handouts/PDF/Asthma_and environment-sp-05.pdf

Asthma: What is it?
http://planettch/patiented/Handouts/PDF/diskus-sp-05.pdf

Diskus
http://planettch/patiented/Handouts/PDF/diskus-sp-09.pdf

Home nebulizer treatments
http://planettch/patiented/Handouts/PDF/homenebulizertreatment-sp-06.pdf

Metered dose inhaler
http://planettch/patiented/Handouts/PDF/metereddoseinhaleroptichamber-sp-07.pdf

Peak flow meter
http://planettch/patiented/Handouts/PDF/peakflowmeter-sp-09.pdf

Tobacco smoke
http://planettch/patiented/Handouts/PDF/tobaccosmoke-sp-05.pdf

Turbuhaler
http://planettch/patiented/Handouts/PDF/turbuhaler-sp-05.pdf

Asthma Care CCG © Children’s Hospital/Kaiser/Denver Health, 2010 PAGE 14 of 17
Strength of Evidence:
A = Objective data (OD) and expert opinion (EO) strongly support; B = OD and EO predominantly support; C = EO supports, but OD lacking or inconclusive


http://planettch/patiented/Handouts/PDF/asthmaactionplan-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/asthmaactionplan-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/asthmaenviornment-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/asthmaenviornment-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/asthmawhatisit-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/asthmawhatisit-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/diskus-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/diskus-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/homenebulizertreatmt-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/homenebulizertreatmt-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/metereddoseinhaleroptichamber-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/metereddoseinhaleroptichamber-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/peakflowmeter-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/peakflowmeter-eng-09.pdf�
http://planettch/patiented/Handouts/PDF/tobaccosmoke-eng-05.pdf�
http://planettch/patiented/Handouts/PDF/turbuhaler-eng-05.pdf�
http://planettch/patiented/Handouts/PDF/turbuhaler-eng-05.pdf�
http://planettch/patiented/Handouts/PDF/asthmaactionplan-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/asthmaactionplan-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/asthmaenvironment-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/asthmaenvironment-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/asthma-whatisit-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/asthma-whatisit-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/diskus-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/homenebulizertreatments-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/homenebulizertreatments-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/metereddoseinhaleropti-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/metereddoseinhaleropti-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/peakflowmeter-sp-09.pdf�
http://planettch/patiented/Handouts/PDF/tobaccosmoke-sp-05.pdf�
http://planettch/patiented/Handouts/PDF/turbuhaler-sp-05.pdf�

REFERENCES

GENERAL Evidence Quality A with Strong Recommendations

1.

National Asthma Education and Prevention Program. Guidelines for the diagnosis and management of asthma. Bethesda,
MD: National Heart, Lung and Blood Institute, National Institutes of Health, 2007. Available from
http://www.nhlbi.nih.gov/guidelines/asthma/

National Asthma Education and Prevention Program. Guidelines for the diagnosis and management of asthma. Bethesda,
MD: National Heart, Lung and Blood Institute, National Institutes of Health, 1997. Available from
http://www.nhlbi.nih.gov/guidelines/asthma

National Institutes of Health. Global Initiative for Asthma: Global strategy for asthma management and prevention. 1996.
NHLBI/WHO Workshop Report NHLBI 95-3659 January 1995, reprinted May 1996.

Akinbami LJ, Moorman JE, Garbe PL, Sondik EJ. Status of childhood asthma in the United States, 1980-2007.
Pediatrics. 2009 Mar;123 Suppl 3:5S131-45. [PMID: 19221156]

THE ROLE OF CLINICAL CARE PATHWAYS IN THE TREATMENT OF PEDIATRIC ASTHMA
Evidence Quality B with Recommendation

1.

2.

Wazeka A, Valacer DJ, Cooper M, Caplan DW, DiMaio M. Impact of a pediatric asthma clinical pathway on hospital
cost and length of stay. Pediatr Pulmonol. 2001 Sep; 32(3):211-6 PMID: 11536450 [PubMed — indexed for MEDLINE]
Johnson KB, Blaisdell CJ, Walker A, Eggleston P. Effectiveness of a clinical pathway for inpatient asthma
management. Pediatrics. 2000 Nov; 106(5): 1006-12. PMID: 11061767 [PubMed — indexed for MEDLINE]

Kelly CS, Andersen CL, Pestian JP, Wenger AD, Finch AB, Strope GL, Luckstead EF. Improved outcomes for
hospitalized asthmatic children using a clinical pathway. Ann Allergy Asthma Immunol. 2000 May: 84(5):509-16.
PMID: 10831004 [PubMed — indexed for MEDLINE]

McDowell KM, Chatburn RL, Myers TR, O’Riordan MA, Kercsmar CM. A cost-saving algorithm for children
hospitalized for status asthmaticus. Arch Pediatr Adolesc Med. 1998 Oct;152(10):

977-84. PMID: 9790607 [PubMed — indexed for MEDLINE]

Cunningham S, Logan C, Lockerbie L, Dunn MJ, McMurray A, Prescott RJ. Effect of an integrated care pathway on
acute asthma/wheeze in children attending hospital: cluster randomized trial. J Pediatr. 2008 Mar;152(3):315-20.
Epub 2007 Nov 26.PMID: 18280833 [PubMed — indexed for MEDLINE]

THE IMPACT OF CLINICAL CARE PATHWAYS ON HOUSE STAFF
Evidence Quality C with Recommendation

1.

Stoller JK, Thaggard I, Piquette CA, O'Brien R. The Impact of a Respiratory Therapy Consult

Service on House Officers’ Knowledge of Respiratory Care Ordering. Respir Care 2000

Aug;45(8):945-949

Stoller JK, Michnick I. Medical house staff impressions regarding the impact of a respiratory therapy consult
service. Respir Care 1998; 43:549-551

CONTINUOUS NEBULIZATION FOR THE TREATMENT OF ACUTE ASTHMA EXACERBATION
Evidence Quality A with Strong Recommendation

1.

2.

Camargo CA, Rowe, BH. Continuous versus intermittent beta-agonists for acute asthma (Cochrane Review). The
Cochrane Library, Volume(2)2004

Rodrigo G, Rodrigo C. Continuous versus intermittent B-agonists in the treatment of acute severe asthma: A
systematic review with meta-analysis. Chest 2002;122:160-165

Besbes-Ouanes |, Nouira S, Elatrous S, Knani J, Boussarsar M, Abroug F. Continuous versus intermittent nebulization
of salbutamol in acute severe asthma: arandomized, controlled trial. Ann Emerg Med 2000;36(3):236-8

Reisner C, Kotch A, Dworkin G. Continuous versus frequent intermittent nebulization of albuterol in acute asthma: a
randomized, prospective study. Ann Allergy Asthma Immunol. 1995 Jul;75(1):41-7. PMID: 7621059 [PubMed - indexed
for MEDLINE]

Andrews T, McGintee E, Mittal MK, Tyler L, Chew A, Zhang X, Pawlowski N, Zorc JJ. High-dose continuous nebulized
levalbuterol for pediatric status asthmaticus: a randomized trial. J Pediatr. 2009 Aug;155(2):205-10.e1. Epub 2009
May 21. PMID: 19464028 [PubMed - indexed for MEDLINE]

Asthma Care CCG © Children’s Hospital/Kaiser/Denver Health, 2010 PAGE 15 of 17
Strength of Evidence:

A = Objective data (OD) and expert opinion (EO) strongly support; B = OD and EO predominantly support; C = EO supports, but OD lacking or inconclusive


http://www.nhlbi.nih.gov/�

IPRATROPIUM BROMIDE
Evidence Quality B with Option to Use

1. Craven D, Kercsmar CM, Myers TR, O’Riordan MA, Golonka G, Moore S. Ipratropium bromide plus nebulized
albuterol for the treatment of hospitalized children with acute asthma. J Pediatr 2001 138(1): 51-58

2. Goggin N, Macarthur C, Parkin P. Randomized Trial of the Addition of Ipratropium Bromide to Albuterol and
Corticosteroid Therapy in Children Hospitalization Because of an Acute Asthma Exacerbation. Arch Pediatr Adolesc
Med. 2001; 155: 1329-1334.

3. Qureshi F, Pestian J, Davis P, Zaritsky A. Effect of nebulized ipratropium on the hospitalization rates of children
with asthma. N Engl Journ Med 1998 Oct; 339:1030-1035

4. FitzGerald JM, Grunfeld, MB, Pare P, Levy RD, Newhouse MT, Hodder R, Chapman KR. The clinical efficacy of
combination nebulized anticholinergic and adrenergic bronchodilators vs. nebulized adrenergic bronchodilator
alone in acute asthma. Chest 1997 111(2): 311-315

NEBULIZERS VS METERED-DOSE INHALERS WITH VALVED HOLDING CHAMBERS
Evidence Quality A with Strong Recommendation

1. Delgado A, Chou KJ, Silver EJ, Crain EF. Nebulizers vs. metered-dose inhalers with spacers for bronchodilator
therapy to treat wheezing in children aged 2 to 24 months in a pediatric emergency department. Arch Pediatr
Adolesc Med. 2003;157:76-80

2. Cates CJ, Rowe BH. Holding chambers versus nebulizers for beta-agonist treatment of acute asthma (Cochrane
Review). The Cochrane Library, Issue 1, 2002.

3. Leversha AM, Campanella SG, Aickin RP, Asher MI. Costs and effectiveness of spacer versus nebulizer in young
children with moderate and severe acute asthma. J Pediatr 2000; 136:497-502

4. Maclintyre NR, Anderson PJ, Camargo CA, Chew N, Fink JB et al. Consensus statement: aerosols and delivery
devices.

SYSTEMIC CORTICOSTEROIDS
Evidence Quality A with Strong Recommendation

1. Hendeles L. Selecting a systemic corticosteroid for acute asthma in young children. J. Pediatr 2003; 142:540-544.

2. Becker JM, Arora A, Scarfone RJ, Spector ND, Fontana-Penn ME, Gracely E, Joffe MD, Goldsmith DP, Malatack JJ. Oral
versus intravenous corticosteroids in children hospitalized with asthma. J Allergy Clin Immunol. 1999
Apr;103(4):586-90.

IV MAGNESIUM
Evidence Quality B with Recommendation

1. Ciarallo L, Brousseau D, Reinert S. Higher-dose intravenous magnesium therapy for children with moderate to
severe acute asthma. Arch Pediatr Adolesc Med. 2000; 154:979-983.

2. Silverman RA, Osborn H, Runge J, Gallagher EJ, Chiang W, Feldman J, Gaeta T, Freeman K, Levin B, Mancherje N,
Scharf S; Acute Asthma/Magnesium Study Group. IV magnesium sulfate in the treatment of acute severe asthma: a
multicenter randomized controlled trial. Chest. 2002 Aug;122(2):489-97. Erratum in: Chest 2002 Nov;122(5):1870.
PMID: 12171821 [PubMed - indexed for MEDLINE]

NONINVASIVE VENTILATION
Evidence Quality C with recommendations

1. Beers SL, Abramo TJ, Bracken A, Wiebe RA. Bilevel positive airway pressure in the treatment of status asthmaticus
in pediatrics. Am J Emerg Med. 2007 Jan;25(1):6-9. PMID: 17157675 [PubMed - indexed for MEDLINE]

INHALED CORTICOSTEROIDS
Evidence Quality A with Strong Recommendation

1. Kelly HW, Strunk RC, Donithan M, Bloomberg GR, McWilliams BC, Szefler S; Childhood Asthma Management Program
(CAMP). Growth and bone density in children with mild-moderate asthma: a cross-sectional study in children
entering the Childhood Asthma Management Program (CAMP). J Pediatr. 2003 Mar;142(3):286-91.

2. Suissa et al. Saskatchewan health data 1975-91. Regular use of low dose ICS associated with decreased risk of
death. NEJM 2000:343:332.

Asthma Care CCG © Children’s Hospital/Kaiser/Denver Health, 2010 PAGE 16 of 17
Strength of Evidence:
A = Objective data (OD) and expert opinion (EO) strongly support; B = OD and EO predominantly support; C = EO supports, but OD lacking or inconclusive



3. Lehman HK, Lillis KA, Shaha SH, Augustine M, Ballow M. Initiation of maintenance antiinflammatory medication in
asthmatic children in a pediatric emergency department. Pediatrics. 2006 Dec;118(6):2394-401. PMID: 17142524
[PubMed - indexed for MEDLINE]

SPECIALTY CARE
Evidence Quality A with Recommendation

1. Vollmer WM, O'Hollaren M, Ettinger KM, Stibolt T, Wilkins J, Buist AS, Linton KL, Osborne ML. Specialty differences in
the management of asthma. A cross-sectional assessment of allergists' patients and generalists' patients in a large
HMO. Arch Intern Med. 2001 Nov 26;161(21):2554-60

2. Wu AW, Young Y, Skinner EA, Diette GB, Huber M, Peres A, Steinwachs D. Quality of care and outcomes of adults
with asthma treated by specialists and generalists in managed care. Arch Intern Med. 2003 Jan 27;163(2):231-6.

3. Teach SJ, Crain EF, Quint DM, Hylan ML, Joseph JG. Improved asthma outcomes in a high-morbidity pediatric population:
results of an emergency department-based randomized clinical trial. Arch Pediatr Adolesc Med. 2006 May;160(5):535-41.
PMID: 16651498 [PubMed - indexed for MEDLINE]

ASTHMA EDUCATION Evidence Quality A with Strong Recommendation

1. Harish Z, Bregante AC, Morgan C, Fann CS, Callaghan CM, Witt MA, Levinson KA, Caspe WB. A comprehensive inner-
city asthma program reduces hospital and emergency room utilization.
Ann Allergy Asthma Immunol. 2001 Feb;86(2):185-9.

2. George MR, O'Dowd LC, Martin I, Lindell KO, Whitney F, Jones M, Ramondo T, Walsh L, Grissinger J, Hansen-Flaschen J,
Panettieri RA Jr. A comprehensive educational program improves clinical outcome measures in inner-city patients
with asthma. Arch Intern Med. 1999 Aug 9-23;159(15):1710-6.

3. Boyd M, Lasserson TJ, McKean MC, Gibson PG, Ducharme FM, Haby M. Interventions for educating children who are
at risk of asthma-related emergency department attendance. Cochrane Database Syst Rev. 2009 Apr
15;(2):CD001290. Review. PMID: 19370563 [PubMed - indexed for MEDLINE]

Asthma Care CCG © Children’s Hospital/Kaiser/Denver Health, 2010 PAGE 17 of 17
Strength of Evidence:
A = Objective data (OD) and expert opinion (EO) strongly support; B = OD and EO predominantly support; C = EO supports, but OD lacking or inconclusive



	Asthma Clinical Care Guideline*
	Posted:  12/18/09*
	*Always check intranet for latest version: 
	Score

