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Although the earliest
descriptions of asth-
 ma as a medical

term date back to Hippo c-
rates and his Corpus Hippoc-
raticum,1 asthma con tinues
to be one of the most com-
mon, chronic, and complex
disorders. Almost 20 years
ago, the National Center for
Health Statistics expressed
concerns about the increas-
ing trend in asthma preva-
lence.2 It is estimated that more than 23
million Americans have asthma, includ-
ing over 9 million children younger than
18 years.3-5 The American Lung
Association reports that over 4.1 million
children experienced at least 1 asthma
exacerbation in 2008.3 This translates
into an annual cost of almost $30 billion
in the United States. A significant por-
tion of this cost is the result of emer-
gency department visits and hospitaliza-
tions.3,6 In children younger than 15
years, asthma ranks third in reasons for
hospitalization.7 The Centers for Disease
Control and Prevention reports that in
2006 there were over 3600 deaths attrib-

uted to asthma for all ages.4,8

Asthma is a manageable
disease; however, the man-
agement falls short of rec-
ommended care based on
the national asthma guide-
lines.9 According to
Akinbami and colleagues,10

despite the scientific ad -
vances made to dramatical-
ly improve the mechanisms
and treatment, asthma con-
tinues to present a chal-

lenge to patients/families, healthcare
providers, schools, and researchers. A
widening, though unexplainable, gap
exists with significant socioeconomic
and ethnic disparities in asthma mor-
bidity and mortality rates. Increased use
of the 2007 National Heart, Lung, and
Blood Institute (NHLBI) guidelines
and development of a partnership with
the child and family increases adher-
ence to management regimens.9 Légaré
and colleagues11 and Wilson and col-
leagues12 reviewed literature addressing
shared decision making in which
patients/families actively participated
and found increased commitment and

adherence to a treatment regimen when
compared to a plan of care selected by
the healthcare provider alone.

Make the Diagnosis
Asthma is a chronic disorder charac-

terized by inflammation of the airway
mucosa, constriction of the airway
smooth muscles, and increased mucous
production. This results in recurrent
episodes of reversible airflow obstruc-
tion presenting as coughing, wheezing,
chest tightness, or shortness of breath.
In some patients, however, there is irre-
versible airflow obstruction.13 There are
three diagnostic elements: history, phys-
ical examination, and spirometry. A
detailed health history is an important
first step. Children with asthma will
often present with a history of an upper
respiratory tract infection that has per-
sisted for weeks or months. There may
also be an initial presentation of wheez-
ing, cough, or pneumonia. A history of
a dry nighttime cough or cough with
exercise is also a frequent presentation.
Specific components of the history
should include any pattern for the
symptoms, precipitating factors (trig-

gers), family history of asthma, allergies,
or other atopic conditions.9 Do the
symptoms occur or worsen in the pres-
ence of exercise, viral infection, animals
with fur or hair, house dust mites (in
mattresses, pillows, upholstered furni-
ture, carpets), mold, smoke (tobacco,
wood burning), pollen, changes in
weather (cold air), strong emotions
(laughing or crying), and strong smells
or perfumes?

The physical exam, which focuses on
the upper respiratory tract, chest, and
skin, is often negative. Spirometry is the
third component used to make the diag-
nosis in patients older than 5 years.
Some centers are able to obtain repro-
ducible spirometry in children as young
as 4 years.14 According to the NHLBI
guidelines, reversibility is determined
by a 12% (or greater) increase in FEV1
(forced expiratory volume in 1 second)
after inhalation of a bronchodilator, a
short-acting beta agonist (SABA).
And, depending on age, an 85%
increase in FEV1/FVC (ratio of forced
expiratory volume in 1 second/forced
vital capacity) in children up to age 19
years is normal (80% for 20- to 39-year-
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olds, 75% for 40- to 59-year-olds, 70%
for 60- to 80-year-olds). Galant and
Nickerson15 report that the 85% cut
point as a normal FEV1/FVC may be too
high and could lead to unnecessary
medications in some children.

Diagnosing children younger than 4
years is challenging and controversial,
particularly those unable to perform
spirometry. Most children with asthma
develop symptoms before age 5 years
but are frequently underdiagnosed and
receive inadequate therapy.16 This puts
these young children at increased risk
for exacerbations.17 The NHLBI guide-
lines9 suggest that a diagnosis of asthma
in children younger than 4 years be con-
sidered if there has been 2 or more exac-
erbations in 6 months that required oral
systemic corticosteroids or 4 or more
episodes of wheezing in the previous 12
months that lasted more than 1 day and
affected their sleep, and if there is either
a parental history of asthma, healthcare
provider–diagnosed atopic dermatitis,
or two of the following: evidence of sen-
sitization to foods, ≥4% peripheral
blood eosinophilia, or wheezing in the
absence of a cold.

Once other conditions have been
ruled out (such as aspiration, gastro -
esophageal reflux, airway anomaly, for-
eign body, cystic fibrosis, vocal cord dys-
function, and chronic obstructive
pulmonary disease) and the diagnosis is
made, the next step is to decide the
severity. This is determined by consider-
ing the symptom frequency over the
previous 2 to 4 weeks, current spirome-
try (FEV1 and FEV1/FVC) values, and
the number of exacerbations that
required an oral systemic corticosteroid.
Deciding if it is intermittent or persist-
ent can be done as demonstrated in
Table 1.9

Comorbid conditions can make asth-
ma worse. These include allergic bron-
chopulmonary aspergillosis, gastro -
esophageal reflux, obesity, obstructive
sleep apnea, and chronic rhinitis or
sinusitis.

Management
The goal of management is to reduce

the intensity, frequency, and limitations
of asthma symptoms. This involves a
preventative approach with regular fol-
low-up visits. At each visit, symptoms
should be assessed, spirometry per-
formed (if age appropriate), medications
adjusted (either up or down), triggers
reviewed, and ongoing education done.
Symptom assessment can be accom-
plished by incorporating a validated
self-administered questionnaire such as
Asthma Therapy Assessment Ques-
tionnaire (ATAQ), Asthma Control
Questionnaire (ACQ), or Asthma
Control Test (ACT). At The

Children’s Hospital, one ACT is used
for children 4 to 11 years and another
for children older than 12 years and
adults. The questions (7 for the 4- to 11-
years-olds and 5 for the older age group)
help determine how controlled the
asthma is. Patient education is a core
recommendation of national and inter-
national guidelines9,19 and should
encourage active participation by the
patient and family in the management
of their asthma. A review of correct
inhaled medication device technique is
important. An asthma action plan
(AAP) that is reviewed and updated at
each visit is strongly recommended.
The AAP is a tool that includes peak
flow values, is symptom based, and pro-
vides specific directions for the daily
management and adjustment of medica-

tions in response to increasing symp-
toms or decreasing peak flow values.
Children and adults with asthma should
be able to play or work, sleep, and learn
without asthma symptoms impacting
them. Well-controlled symptoms fall
into the intermittent category.

The mainstay of asthma management
is pharmacologic treatment. The
NHLBI 2007 guidelines18 provide a
stepwise approach to pharmacologic
therapy (Table 2). The guidelines are
intended to support the care based on
the clinician’s clinical judgment. 

Intermittent asthma is typically man-
aged with a SABA (eg, albuterol or leval-
buterol) every 4 to 6 hours as needed for
cough, wheeze, chest tightness, or short-
ness of breath and, if needed, 15 to 20
minutes before vigorous activity. SABAs,

known as quick-acting or reliever med-
ications, relax the airway smooth mus-
cles.20 Multiple choices are available for
inhaled corticosteroids (ICS), the drug of
choice for persistent asthma.9 ICSs sup-
press airway inflammation and are known
as controllers or preventative medica-
tions. Some ICSs are combined with a
long-acting beta2 agonist (LABA).
LABAs should not be used as monother-
apy.9 Another class of medication used
as adjunctive or alternative therapy is a
leukotriene-receptor antagonist block-
ing agent. The final class is omalizumab,
an adjunctive therapy for patients older
than 12 years. For patients with allergic
asthma, omalizumab blocks the inflam-
matory effects in the airway that are trig-
gered by IgE.
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Table 1     Asthma Severity – Intermittent or Persistent

Intermittent Mild Persistent Moderate Persistent Severe Persistent

Daytime ≤2 days/week >2 days/week, Daily Throughout day
symptoms not daily

Nighttime 0-4 years of age: 0-4 years of age: 0-4 years of age: 0-4 years of age:
awakenings 0 1-2 ×/month 3-4 ×/month >1 ×/week

≥5 years of age: ≥5 years of age: ≥5 years of age: ≥5 years of age:
≤2 ×/month 3-4 ×/month >1 ×/week, not nightly Often 7 ×/week

SABA use (not ≤2 days/week >2 days/week, not daily Daily Several times each day
prevention of 
exercise-induced 
symptoms)

Interference with None Minor limitation Some limitation Extreme limitation
normal activities

FEV1 0-4 years of age: 0-4 years of age: 0-4 years of age: 0-4 years of age:
N/A N/A N/A N/A

≥5 years of age: ≥5 years of age: ≥5 years of age: ≥5 years of age:
Normal FEV1 >80% predicted 60%-80% predicted <60% predicted

between 
exacerbations

FEV1/FVC 0-4 years of age: 0-4 years of age: 0-4 years of age: 0-4 years of age:
N/A N/A N/A N/A

≥5 years of age: 5-11 years of age: 5-11 years of age: 5-11 years of age:
Normal >80% predicted 75%-80% predicted <75% predicted
between ≥12 years of age: ≥12 years of age: >12 years of age:

exacerbations Normal Reduced 5% Reduced >5%

Exacerbations 0-1/year ≥2/year ≥2/year ≥2/year
requiring oral 
systemic 
corticosteroids

SABA indicates short-acting beta agonist; FEV1, forced expiratory volume in 1 second; FEV1/FVC, ratio of forced expiratory volume 
in 1 second/forced vital capacity.
Adapted from National Heart, Lung, and Blood Institute (NHLBI) guidelines.9

Continued on page 20



What Is Next?
Asthma is a chronic disorder that

could be better controlled if clinicians
involved in asthma management rou-
tinely provided education in the use of
inhaled medication devices, offered an
AAP, and followed the principles of the
NHLBI guidelines. More research is
needed to better understand other
potential components in asthma patho-
genesis, such as the roles that diet and
vitamin D play,21,22 and ways to decrease
the disproportionate effect asthma has
on minority and low-income groups. 
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Asthma 
Stepwise Approach

Adapted from the NAEPP 3: http://www.nhlbi.nih.gov/guidelines/asthma/.  This guideline is designed to assist the clinician in the management of asthma.  This guideline is not intended to replace the clinician’s judgment 
or establish a protocol for all patients with a particular condition.  For references, additional copies of the guideline, or patient documents go to www.coloradoguidelines.org or call (720) 297-1681 or 866-401-2092.

Step 1
(all ages)

Short-acting
beta-agonist (e.g.,

albuterol prn)

If used more than 2 
days per week (other 

than for exercise)
 consider

inadequate control
and the need to

step up treatment.

Step 2

Step 3

Step 4

Step 5

Step 6

Intermittent
Asthma

Persistent Asthma: Daily Medication

All Ages

Preferred:
Low-dose inhaled

steroid

Alternative:
Leukotriene blocker 

or cromolyn

Age 0-4 yrs

Consider referral
(especially if

diagnosis is in
doubt)

Age 12+ yrs

Preferred:
Low-dose inhaled

steroid + long-
acting

beta-agonist or
Medium-dose
inhaled steroid

Alternative:
Low-dose

inhaled steroid +
leukotriene blocker

Age 5-11 yrs

Low-dose inhaled
steroid + long-

acting
beta-agonist

or leukotriene
blocker or

Medium-dose
inhaled steroid

Age 0-4 yrs

Medium-dose 
inhaled steroid + 

referral

Age 12+ yrs

Preferred:
Medium-dose

inhaled steroid +
long-acting beta 

agonist

Alternative:
Medium-dose 

inhaled steroid + 
leukotriene blocker

Age 5-11 yrs

Same as 12+ yrs

Age 0-4 yrs

Medium-dose
inhaled steroid

+
either

long-acting
beta-agonist or

leukotriene
blocker

Age 12+ yrs

High-dose inhaled
steroid + long-

acting
beta-agonist

-and-
Consider

omaluzimab if
allergies

Age 5-11 yrs

Preferred:
High-dose inhaled

steroid + long-
acting

beta-agonist

Alternative:
High-dose

inhaled steroid +
leukotriene blocker

Age 0-4 yrs

High-dose inhaled
steroid

+
either long-acting

beta-agonist or
leukotriene blocker

Age 12+ yrs

High-dose inhaled
steroid + long-

acting beta-agonist
+ oral steroid

-and-
Consider 

omaluzimab if
allergies

Age 5-11 yrs

Preferred:
High-dose inhaled

steroid + long-
acting beta-agonist

Alternative:
High-dose 

inhaled steroid + 
leukotriene blocker

+ 
oral steroid

Age 0-4 yrs

High-dose inhaled
steroid

+
either long-acting

beta-agonist or
leukotriene blocker

+ 
oral steroid

Consider immunotherapy if allergic asthma

All ages Steps 4 through 6: Consult with asthma specialist

Step up as indicated although address possible poor 
adherence to medication.  Re-assess in 2 to 6 weeks.

Step down if well controlled and re-assess in 3 months.  
If very stable then assess control every 3 to 6 months.

Revised 04/29/08

All LABAs and combination agents containing LABAs have a black box warning.

Reprinted with permission from the Colorado Clinical Guidelines Collaborative, now known as Health TeamWorks (www.coloradoguide
lines.org).18
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