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Asthma Exacerbations
Karen Gregory, MS, APRN-BC, RRT, AE-C

Asthma exacerbations are common in patients with uncontrolled asthma and carry a con-
siderable burden of morbidity. Despite treatment guidelines by the National Asthma Edu-
cation and Prevention Program (NAEPP) Expert Panel Report 3 (EPR-3) and the Global
Initiative for Asthma (GINA), patients continue to experience uncontrolled asthma and
thus are at increased risk for severe exacerbations. Asthma exacerbations can be caused
by viral or bacterial infections, sinus disease, gastroesophageal reflux, and a host of oth-
er conditions. Genetic, prenatal and environmental factors all contribute to the risk of
asthma and asthma exacerbations. Without proper management, asthma can lead to lung
structural changes and permanent impairment. Effective control of asthma exacerbations
starts with risk assessment to determine the appropriate treatments, and continues with
patient education to ensure that treatment protocols are followed. The EPR-3 recommends
a short-acting B-agonist as initial treatment for all patients, oxygen for most patients, with
additional multiple doses of ipratropium bromide for patients who have severe exacerba-
tions in the emergency department and systemic corticosteroids for most patients. Heliox-
driven, nebulized albuterol is recommended for patients who have life-threatening exac-
erbations and for patients whose execration remains in the severe category after 1 hour
of conventional treatment. Respiratory care practitioners play a major role in helping the
patient learn the skills to achieve successful asthma control.

Panel Discussion: Asthma Exacerbation (AE) in the Hospital
Moderator: Tim Op't Holt, EdD, RRT, AE-C
Panelists:  Kathy Morris, DNP, ARNP

Bill Galvin, MSEd, RRT

Catherine Kier, MD

Asthma exacerbations (AEs) often require hospital admission. In this panel discussion, 4
respiratory medicine experts were called upon to discuss various aspects of AE care in the
hospital. Topics addressed include: what professionals are involved in hospital care of AEs,
what type of protocol or flow of care is used in each expert’s hospital, whether or not the
protocol is consistent with EPR-3 recommendations and reasons for any variations, what
data is collected in each institution for evaluating the effectiveness of the protocol, ex-
amples of success with individual protocols, and the teaching process patients for patients
with AE.
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Karen Gregory, MS, APRN-BC, RRT, AE-C

sthma is a complex, heteroge-

neous disease characterized

by narrowing of the bronchial

airways due to inflammation
of the bronchi and contraction of the
bronchial smooth muscle. Inflamma-
tory components are significant to the
pathogenesis of cough, dyspnea, and
wheezing. The global prevalence of asth-
ma is rising and represents a major im-
pact on the health care system.! Asthma
is a major health problem that affects
nearly 300 million people or as many as
an estimated 20% of children and 8% of
adults worldwide. In the United States,
asthma affects more than 22 million
persons, including more than 6 million
children.?

The burden of asthma exacerba-
tions affects patients, their families, and
society in terms of lost work and school,
lessened quality of life, and avoidable
emergency department (ED) visits,
hospitalizations, and deaths. Improved
knowledge of the manifestation of asth-
ma exacerbations have led to significant
improvements in asthma care. Despite
optimal standard therapy according to
the National Asthma Education and
Prevention Program (NAEPP) Expert
Panel Report 3 (EPR-3) and the Global
Initiative for Asthma (GINA) guidelines,
some patients continue to have uncon-
trolled asthma requiring frequent use of
the health care system and are at risk of
severe exacerbations.

Identification of Asthma Exacerba-
tions

The American Thoracic Society
(ATS) and European Respiratory Soci-
ety (ERS) Task Force were established
to provide recommendations identify-
ing the assessment of asthma in clinical
trials and clinical practice.’ According to
the Task Force, exacerbations are identi-

fied as events characterized by a change
from the patient’s previous status. Se-
vere asthma exacerbations are defined
as events that require urgent action by
the patient and physician to prevent a
serious outcome such as hospitaliza-
tion or death from asthma.” Moderate
asthma exacerbations are defined as
events that are troublesome to the pa-
tient, and prompt a need for a change
in treatment, but that are not severe.

Factors Associated with an Asthma
Exacerbation

An asthma exacerbation is charac-
terized by intermittent periods during
which asthma symptoms are increased
and requires intervention of medical
management. Exacerbations requiring
medical interventions result in signifi-
cant cost for healthcare resources and
affect quality of life for the patient and
family.* Asthma comprises a range of
heterogeneous phenotypes that differ
in presentation, etiology, and patho-
physiology. The patterns of airway
inflammation differ according to the
trigger factor responsible for exacer-
bation.” Respiratory viral infection,
primarily rhinovirus, tends to be the
main factor associated with an asthma
exacerbation. Asthma exacerbation
may also be caused by atypical bac-
teria. Chlamydophila pneumoniae, an
intracellular respiratory pathogen, has
been linked to asthma exacerbation in
children.® Factors primarily associated
with frequent exacerbations include
recurrent respiratory infections, sinus
disease, gastroesophageal reflux, psy-
chological dysfunction, allergens, ir-
ritants, environmental factors, exercise,
medications, and obstructive sleep
apnea. Furthermore, asthma exacerba-
tions are a strong risk factor of future
exacerbations.

Populations at increased risk dur-
ing for an asthma exacerbation include
patients with 1 or more risk factors for
asthma-related deaths (Figure 1).” Al-
though wheezing is common in the first
3 years of life, only a fraction of all in-
fants with wheeze will go on to develop
childhood asthma.? Prenatal risk factors
are an important predictor of future
asthma exacerbations and may include
diet and nutrition, stress, use of antibi-
otics and various environmental expo-
sures may affect the early development
of allergy and asthma. In utero, smoke
(TUS) exposure has been associated
with increased prevalence of asthma
and reduced lung function in healthy
children.’

Family history of asthma frequently
occurs, though is not necessary for the
development of asthma. Genetic re-
search has recently integrated environ-
mental and genetic factors to investi-
gate the relationship. Although genetic
predisposition is clearly evident, inter-
action with the environment probably
explains the variation in prevalence
rates for allergy and asthma. Different
levels of environmental exposures may
increase or decrease risk depending
on the genotype.'” The risk factors for
each recognized phenotype of asthma

Figure 1. Risk factors for death from asthma

Asthma history

Previous severe exacerbation (e.g.,
intubation or ICU admission for asthma)

2 or more hospitalizations for asthma in the
past year

3 or more ED visits for asthma in the past
year

Hospitalization or ED visit for asthma in the
past month

Using >2 canisters of SABA per month

Difficulty perceiving asthma symptoms or
severity of exacerbations

Other risk factors
Lack of a written asthma action plan
Sensitivity to Alternaria
Social history

Low socioeconomic status or inner-city
residence

Illicit drug use

Major psychosocial problems
Comorbidities
Cardiovascular disease

Other chronic lung disease
Chronic psychiatric disease



include genetic, environmental, and
host factors. Genetic polymorphisms
are associated with asthma severity. Po-
tential asthma-susceptibility genes or
complexes have been identified using a
positional approach.!!

The literature reveals continuing
abnormalities in lung function and the
presence of airway inflammation as
symptoms improve are consistent with
ongoing effects of asthma that could
easily predispose to adult obstructive
lung disease." Airway inflammation
plays a key role in lower airway response
in asthma exacerbations and occurs to-
gether with airflow obstruction and in-
creased airway responsiveness. Sputum
eosinophilia develops weeks before an
asthma exacerbation. Increase of spu-
tum eosinophilia often is comparable
to the increase of asthma symptoms.
The availability of monitoring airway
inflammation by measuring cell counts
in induced sputum has indicated sig-
nificant heterogeneity and changing
patterns of inflammation during an
exacerbation and periods of unstable or
poorly controlled asthma.'?

Exacerbation Effect on Lung Func-
tion

Effects of asthma exacerbations
are best assessed by pulmonary func-
tion testing and used as an indicator
of progressive decline. Irreversible air-
flow obstruction or limitation occur in
some patients with asthma and tend to
be more common as asthma becomes
more severe. Results from large studies
evaluating the decline of forced expira-
tory volume in one second (FEV) sug-
gest that asthma has a significant im-
pact on lung function decline, although
not as great as COPD. Cibella and col-
leagues observed that lung function de-
cline in bronchial asthma is significantly
influenced by age, disease duration, and
FEV variability."’

The START Study (Inhaled Steroid
Treatment as Regular Therapy) exam-
ined the effects of exacerbation on lung
function, and demonstrated that early

Figure 2. Asthma may be classified based on
the history of frequency and severity of
exacerbations.

Mild intermittent asthma

Symptoms of cough, wheeze, chest tightness,
or difficulty breathing less than twice a week

Flare-ups brief, but intensity may vary

Nighttime symptoms less than twice a
month

No symptoms between flare-ups

Lung function test FEV, >80% of normal
values

Peak flow less than 20% variability AM-to-AM
or AM-to-PM, day-to-day.
Mild persistent asthma

Symptoms of cough, wheeze, chest tightness,
or difficulty breathing 3-6 times a week

Flare-ups may affect activity level
Night-time symptoms 3-4 times a month

Lung function test FEV, 280% of normal
values

Peak flow less than 20-30% variability
Moderate persistent asthma

Symptoms of cough, wheeze, chest tightness,
or difficulty breathing daily

Flare-ups may affect activity level

Night-time symptoms 5 or more times a
month

Lung function test FEV, >60% but <80% of
normal values

Peak flow more than 30% variability
Severe persistent asthma

Symptoms of cough, wheeze, chest tightness,
or difficulty breathing continual

Nighttime symptoms frequently

Lung function test FEV, <60% of normal
values

Peak flow more than 30% variability

intervention with inhaled budesonide
within the first 2 years of asthma diag-
nosis in patients with persistent asthma
improved pre-bronchodilator and post-
bronchodilator FEV ."* Early interven-
tions with inhaled corticosteroids dem-
onstrated their benefits, including less
need for medication to achieve asthma
control.

Asthma may lead to structural
changes and permanent impairment.
Inflammatory mediators induced by vi-
ral infections could adversely affect lung
development. Airway remodeling may
be present in early infancy or childhood
and may represent a risk factor for the
persistence of symptoms and develop-
ment of asthma.'s Airway inflammation
and airway remodeling are thought to
contribute to disease progression over
time, although few longitudinal studies
support this paradigm.

Exacerbation Components of Im-
pairment and Risk

The EPR-3 Guidelines identify cur-
rent impairment and future risk as the
2 domains for asthma severity and asth-
ma control.? Impairment refers to fre-
quency and intensity of symptoms, use
of short-acting B-agonists, functional
limitations, pulmonary function val-
ues and quality of life. Risk represents
a more longitudinal feature of asthma
that includes exacerbations, progres-
sive loss of lung function, and adverse
effects from medication. Risk examines
the probability of asthma exacerbations,
progressive decline in lung function, re-
duced lung growth in children, or risk
of adverse effects from medication.

Assessment of recent and current
asthma impairment includes assess-
ing daytime and nighttime asthma
symptoms, frequency of short-acting
B-agonist use, lung function, toler-
ated activity levels, quality of life, and
satisfaction with the partnership and
asthma care provided by the respira-
tory therapist, asthma educator, and
health care team. Assessment of current
and future asthma risk is the estimate
of the likelihood of an exacerbation as
it relates to the patient's past medical
history and current asthma disposition,
progressive loss of lung function over
time, reduced lung growth in children,
adverse events from medications, or
asthma death.

Asthma control is the degree to
which the manifestations of asthma
are minimized by therapeutic interven-
tion and the achieved goals of therapy.
Asthma severity is a measure of in-
trinsic intensity of the disease process
and can be measured most readily and
directly in patients not receiving long-
term control therapy.” Responsiveness
is defined as the ease in which control
is achieved by medical therapy. Impair-
ment and risk must be assessed and
monitored when devising a medical
treatment regimen to achieve optimal
control. Assessment of severity is used
to initiate therapy and assess control to



adjust therapy.

Asthma severity is classified ac-
cording to symptomology, objective
measures, and family history. Severity
classifications include mild intermittent,
mild persistent, moderate persistent or
severe persistent (Figure 2). EPR-3 now
factors in the forced vital capacity (FVC)
and use the FEV//FVC ratio as a spiro-
metric criterion for classifying asthma.
In addition, EPR-3 recommends pre-
bronchodilator and post-bronchodi-
lator spirometry in children 5 years of
age or older to serve as a component
of determining diagnosis, severity clas-
sification, and assessing asthma control.
Asthma control is the degree to which
the manifestations are minimized and
the goals of therapy are achieved. When
asthma control is achieved for at least 3
months, treatment can be stepped down
to achieve the best control.

Assessing longitudinal clinical in-
formation required to determine asth-
ma control prevents inconsistency and
variability in clinical decision making.
The Asthma Control Test (ACT) is a
clinically validated patient assessment
tool for children and adults, designed
to supplement the medical history. The
questionnaire contains 5 items refer-
encing events over 4 weeks. Questions
assess the number of missed school or
work days, dyspnea frequency, B-agonist
requirements, nocturnal awakenings,
and self assessment of asthma control
(http://www.asthmacontrol.com).A
score or 19 or greater reflects controlled
asthma.

Hospital Management

Most asthma exacerbations are
managed in a clinic or outpatient setting,
while more severe exacerbations may
require an emergency room or hospi-
tal admission to regain control. Factors
predicting severe deterioration warrant-
ing hospital admission include chronic
severity with impaired lung function,
poorly controlled chronic asthma with
co-morbidities, psychosocial factors,
and non-adherence with treatment. The

Expert Panel recommends a short-act-
ing f-agonist as initial treatment for all
patients, oxygen for most patients, with
additional multiple doses of ipratro-
pium bromide for patients who have
severe exacerbations in the emergency
department (Ipratropium bromide is
not recommended during hospitaliza-
tion for asthma), and systemic cortico-
steroids for most patients. Respiratory
failure can rapidly progress and is dif-
ficult to reverse. Signs of impending re-
spiratory failure include an inability to
speak, altered mental status, intercostal
retraction, worsening fatigue, and a
PaCO, of 42 mm Hg or greater.”

Respiratory care practitioners are
very proficient asthma educators. Pa-
tient education is a key component to
achieving successful asthma manage-
ment for patients of all ages. Asthma
education opportunities arise during
the hospital admission in efforts to de-
crease future exacerbations. Patient ad-
herence and technique in administering
medications correctly and identifying
factors that decrease control should be
assessed.!?

Heliox

The EPR-3 recommends consid-
eration of heliox-driven, nebulized alb-
uterol for patients who have life-threat-
ening exacerbations and for patients
whose execration remains in the severe
category after one hour of conventional
treatment. Heliox consists of helium
and oxygen (60:40, 70:30, or 80:20), a
mixture that is lighter and less dense
than oxygen. The lower density of he-
Figure 3. When to Refer to an Asthma
Specialist?

History of a life-threatening asthma exacerba-
tion (hospitalization is a risk factor for
mortality)

Required > 2 bursts of oral corticosteroids in 1
year

Requires “Step 4" care or higher care (“Step 3"
for children 0-4 years of age).

Patient is not meeting the goals of therapy
after 3-6 months

Co-morbid conditions complicate asthma
(GERD, VCD, etc)

Additional diagnostic studies are indicated
(allergy skin testing, pulmonary function
studies, bronchoscopy)

liox results in a lower propensity for gas
flow to become transitionally or fully
turbulent.'® Turbulent flow results in
higher flow resistance, and turbulence
patterns may adversely affect aerosol
deposition within the airways and lungs.
The use of heliox as a driving gas has
been shown to affect the size and output
rate of nebulized aerosols when com-
pared with air or oxygen."”

Treatment of acute asthma is based
on reversing airway constriction and
inflammation. The use of heliox to ad-
minister aerosolized medication de-
livery may optimize P-agonist therapy
for patients with asthma exacerbations.
The restricted gas flow through the con-
stricted airways positions heliox as a po-
tential adjunctive treatment for pediat-
ric asthma.'” Greater results in increased
FEV, have been reported, likely because
of better drug delivery to the distal air-
ways.'® Studies have demonstrated bet-
ter responses in patients treated with
continuous nebulization compared to
intermittent treatment. In a prospec-
tive, randomized single-blinded study
of children with moderate-to-severe
asthma exacerbations,
nebulized albuterol delivered by heliox
was associated with a greater degree of
clinical improvement compared with
albuterol delivered by oxygen.'® Several
studies reported varying results in the
utility of heliox in acute asthma. Ro-

continuous

drigo et al. reviewed 10 randomized
controlled trials (n=544) comparing
heliox to placebo in combination with
standard treatments for acute asthma
and concluded that the evidence does
not support routine use of heliox in pa-
tients with acute asthma.'® Kim et al. ar-
gue that this review focused on the use
of heliox alone and primarily in adults,
not on the use of heliox as a driving
gas for nebulized P-agonist therapy.'t
According to Myers, it appears reason-
able for the clinic to consider heliox as
a relatively safe “therapeutic bridge” for
disease that causes airflow obstruction
and increases turbulence.” This ap-
proach may allow more time for better



planning of respiratory support, onset
of action of medications, or the natural
resolution of a disease process.

Prevention Strategies

Early treatment of asthma symp-
toms is the best strategy to achieve
successful management. Asthma edu-
cation should begin at diagnosis and
be reinforced at each visit to the clinic,
emergency department, hospital, and
pharmacy, and it should involve all
members of the healthcare team. Es-
sential prevention strategies include a
written asthma action plan, recognition
of early signs and symptoms of worsen-
ing asthma, increasing the use of short-
acting B-agonists, adding a short course
of oral corticosteroids as appropriate,
removal of factors contributing to the
exacerbation, and prompt communica-
tion between the patient, the respiratory
care practitioner, and other healthcare
providers. Personal asthma action plans
help individuals adjust to their treat-
ment in response to changes in their
level of asthma control, as indicated by
symptoms and/or peak expiratory flow,
in accordance with written predeter-
mined guidelines.

Asthma education is an essential
component of asthma therapy. EPR-
3 confirms the importance of teach-
ing patients how to implement asthma
management and use a written asthma
action plan. Asthma management
guidelines recommend long-term treat-
ment with inhaled corticosteroids to
attenuate the chronic airway inflamma-
tion of persistent asthma. Identification
of asthma triggers significantly reduced
the risk of asthma exacerbations. Rec-
ommendations for asthma manage-
ment and prevention strategies include
the following major goals: 1) achieve
and maintain control of symptoms; 2)
maintain normal activity levels, includ-
ing exercise; 3) maintain pulmonary
function as close to normal as pos-

sible; 4) prevent asthma exacerbations;
5) avoid adverse effects from asthma
medications; and 6) prevent asthma
mortality and morbidity. Patients who
are at high risk for asthma-related death
require special attention, particularly
intensive education, monitoring, and
care.” Referral to an asthma specialist
is advised for consultation in complex
cases and has been shown to reduce the
risk of increased mortality. (Figure 3).

Conclusion

Asthma is a multifaceted disease
with variation in response to treatment.
Asthma exacerbations are considered a
risk factor for future exacerbations and
require assessment of triggers, history
of exacerbations, exposure to allergens,
adherence to prescribed medications,
atopic characteristics, and preventive
measures to reduce future risk. Poor
asthma control results from the inabil-
ity to recognize asthma symptoms, im-
proper inhaler technique, environmen-
tal allergen exposure, fear of adverse
medication reactions, lack of patient ed-
ucation, non-adherence, cost of medica-
tions, poor access to health care, and no
written asthma action plan.? Respira-
tory care practitioners play a major role
in helping the patient learn the skills to
achieve successful asthma control.
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Moderator:
Tim Op't Holt, EdD, RRT, AE-C

Panelists:
Kathy Morris, DNP, ARNP
Bill Galvin, MSEd, RRT, AE-C
Catherine Kier, MD

In this module of Clinical Founda-
tions, three health care providers: a re-
spiratory therapy educator, a pediat-
ric pulmonary physician and a nurse
practitioner provide their insights
on caring for patients who have an
asthma exacerbation (AE). They were
asked to respond to a list of questions
that addressed who cares for patients
with AE in the ED, the protocol for
their care, if their protocol is consis-
tent with the EPR-3, the evaluation of
their protocol and the type of data be-
ing collected, examples of the use of
their protocol, and the nature of the
teaching process. You will learn that
physicians, respiratory therapists and
nurses work together to care for those
with AE, there are a variety of pro-
cesses in use and in development, and
that patients and staff benefit from an

evidence-based protocol.

My experience is that acute
exacerbations for asthma entail a
team approach,

- Galvin -

In your hospital, what professionals are
involved with direct care of the patient
with asthma exacerbation (AE) ?

Galvin: My experience is that acute
exacerbations for asthma entail a team
approach. The team consists of the pri-
mary care physician (PCP); the staff
nurse (RN); the respiratory therapist
(RT); other caregivers and the patient.
Each party has a specific role to play —
the PCP oversees all aspects of the pa-
tient’s condition and provides primary
direction regarding appropriate care.
The PCP has the depth and breadth of
knowledge to serve as the generalist -
providing expertise on the acute exacer-
bation of the asthmatic episode as well
as continuous, on-going and long-term
care of the patient. Additionally, the PCP
has in-depth knowledge of all the organs
and how asthma impacts on other parts
of the body.

The nurse functions on a similar basis
with a view to oversight on a more im-
mediate basis. The nurse will monitor
and assess the patient on a regular, day-
to-day, moment-by-moment basis and
will be aware of acute changes in the pa-
tient’s condition.

The RT will generally assess the patient’s
respiratory status and has primary re-
sponsibility for the diagnostic and
therapeutic aspects of pulmonary care.
Respiratory therapists are specialists
in cardiorespiratory conditions and as
such are trained on all aspects of these
two organ systems. Pulmonary function
testing has become a specialty area that
requires not only an understanding of
lung volumes, capacities and flow stud-
ies but also the physical and mechanical
aspects of the technology employed to
perform such tests. Additionally, drug
delivery systems, such as small volume
nebulizers (SVN), pressurized metered
dose inhalers (pMDI) and dry powder
inhalers (DPI), have become increas-
ingly more complex, and their differ-
ent capabilities must be understood by
those involved in asthma management.
Respiratory therapists are trained and
educated on the optimal use of such de-
vices.

The patient and/or caregiver is obvi-
ously central in the care and manage-
ment of asthma. Updated versions of
the NAEPP-EPR guidelines have all
emphasized establishing a partnership
between the caregiver and the patient.
Passivity and noninvolvement of the pa-
tient is no longer acceptable in the effec-
tive management of asthma. The patient
must assume a degree of responsibil-
ity for their condition and be an active
participant in their care. This partner-
ship encompasses all aspects of patient
education from assessment, control of
precipitating factors, implementation of
scientifically accepted standards of care,
and the effectiveness of the intervention.
The patient must be empowered to as-
sume near complete control and man-
agement of their condition. Asthma is
a condition that cannot be cured, but
it can be controlled and the patient is
the primary person responsible for their
condition.

Additionally and as noted in the open-
ing line, we must remember that effec-



tive asthma care and management en-
tails a team approach where all parties
have a role and responsibility. We need
to be working in harmony and unison
with each other.

Kier: In our emergency department
(ED), the following are involved in care:
ED physicians — including attending
physicians who make the final disposi-
tion for the patient — house staff, nurses
— and specifically a nurse educator who
is a member of our Asthma Initiative
Committee — respiratory therapists, and
social workers. When the patient with
AE is admitted to hospital, the following
people are involved: physicians, includ-
ing hospitalists, asthma specialists, ICU
specialists, house staff, nurse practitio-
ners, nurses, nurse educators, respirato-
ry therapists, social workers, case man-
agers and discharge planners.

Morris: The ED where I work most
frequently is located in a suburban area
and averages between 70 to 100 visits
a day. The nurse, respiratory therapist,
and the healthcare practitionier —Phy-
sician, PA or NP — are involved in the
treatment of patients who present with
an AE. Sometimes pharmacy is in-
volved depending on the medications
used, such as steroids or magnesium.
The respiratory therapist administers
the nebulizer treatments. Peak flow or
FEV| measurements are not done prior
to or during the asthma exacerbation.
When a patient arrives in the ED, the
nurse may start an albuterol treatment
as a preemptive order if they are having
moderate to severe respiratory distress.

Briefly describe the protocol or flow of
care for the patient with AE. Is there
anything you would change in your pro-
tocol?

Galvin: Teaching respiratory care in
an academic setting affords me the op-
portunity to follow the protocols docu-
mented in the literature, specifically the
guidelines provided by the National

Heart, Lung, and Blood Institute: The
National Asthma Education and Pre-
vention Program-Expert Panel Report 3:
Guidelines for the Diagnosis and Man-
agement of Asthma (NAEPP-EPR-3 ).
We inform the students that the proto-
cols they will see are those developed at
the affiliate clinical sites. While we have
found that they are all quite similar, we
emphasize that the NAEPP-EPR3 report
is the gold standard with regard to the
care and management of asthma. The
algorithm is available in the report but
an abbreviated and more general ac-
count of the action steps is as follows:

Initial Assessment (to document
the severity)

&«

02 (to correct the Sa0, to >90%)

&«

SABA (high dose as needed - intermittent
or continuous)

&«

Ipratropium (added in severe and
intractable cases)

&

Systemic corticosteroids (added in severe
and intractable cases)

&

Adjunctive therapy to include,
magnesium sulfate &/or heliox (added
in severe and intractable cases)

v

Intubation & ventilation
(instituted in severe and intractable
cases where PaCO, >42 and will possibly
entail a ventilation strategy of permissive
hypercapnia or controlled
hypoventilation)

Kier: Once identified with asthma, the
patient is managed following the asth-
ma protocol developed by our Asthma
Initiative Committee. These patients
follow the asthma protocol in the ED,
on the floors and in the ICU’. Using

the asthma flow sheet, the respiratory
therapist can advance or maintain the
current bronchodilator schedule, and
communicate regularly with the nurses,
house staff and hospitalists/ED physi-
cians. The asthma protocol includes all
the parameters in the benchmark for
asthma care: assessment of respiratory
severity score, use of bronchodilators,
use of systemic steroids, assessment of
asthma severity and asthma control
classification, and a home management
care plan.

Included in the asthma education are:
appropriate treatment with daily anti-
inflammatory medications, delivery de-
vice teaching, identification of triggers
(including smoke exposure), avoidance
of triggers, smoking cessation and a
reminder for the annual influenza vac-
cination. Social worker and discharge
planners are involved. Nebulizer ma-
chines and delivery devices are arranged
to be delivered at home, or even provid-
ed to the patient prior to discharge, as
their healthcare benefits permit.

A concise one page summary of the pro-
tocol (with a checklist) is provided in
the patient’s chart which would serve as
a guide to the healthcare professionals
caring for the patient. Discharge orders
are coordinated by the house staff and
the discharge nurse. The Asthma Action
Plan is given upon discharge. There is
documentation of follow-up with the
primary provider and referral to the
asthma specialist if needed. Home care
visits are also arranged if needed. The
discharge nurse reviews the Asthma Ac-
tion Plan in detail with the patient or
caregiver. Both the discharge nurse and
the patient/caregiver sign the Asthma
Action Plan (which is in triplicate). The
original copy goes with the patient/
caregiver. The second copy stays in the
patient’s chart, and the third copy goes
to the hospital committee to be used in
data collection for our database.

There is nothing to be changed in our



current protocol for now. There are
no major revisions but we continue to
PDSA (plan-do-study-act) the process,
and we update the protocol periodically.

Morris: There is no standard protocol
for the treatment of acute AE in the ED
where I work. There is a standing order
sheet that is available to be used by pro-
viders if they are admitting the patient
to the hospital. The order sheet does not
require peak flow or FEV1 assessment. It
does require O, saturation and respira-
tory rate and effort to be documented
during evaluation. It does not make
any recommendations regarding types
of nebulized medications or number of
treatments. It is basically just an order
sheet for the providers to check off what
medications to administer after the pa-
tient is admitted. There are a few items
that need change.The order sheet for-
mat is not useful for directing evidence-
based care for the patient with an acute
AE. Utilizing the EPR-3 algorithm with
decision points would be more condu-
cive for standardized care. Another op-
tion would be to develop an ED order
sheet based on the EPR-3 recommenda-
tions for AE.

Is your protocol consistent with the pro-
tocol in the EPR-3?

Galvin: Our protocol is exactly that of
the NAEPP-EPR3. Our experience is
that virtually all of the institutions af-
filiated with our program adhere closely
with the guidelines. However, there is
some variation.

Kier: Yes, our asthma protocol was re-
vised according to the EPR-3 guidelines.

Morris: No, there is no protocol or al-
gorithm in place. The order sheet used
for admission does not reference the
EPR-3 guidelines. The treatment plan is
dependent upon each provider’s prefer-
ence in asthma medications and treat-
ments. This leads to inconsistent care in
the treatment of acute asthma exacerba-

The guidelines were developed
by a panel of experts and have a
high degree of scientific evidence
supporting their conclusions and
recommendations.

- Galvin -

tions not only in the ED but also in the
decision-making process for admission
to hospital.

Why did your protocol-writing commit-
tee choose to be consistent or inconsis-
tent with EPR-3 guidelines?

Galvin: Our respiratory care curricu-
lum is written and developed by our
faculty with guidance and advice from
our medical director. The program
faculty attends professional meetings
and periodically performs a review of
the literature to assure the curriculum
is state-of-the-art. We adopt and fol-
low the NAEPP-EPR-3 guidelines. The
guidelines were developed by a panel of
experts and have a high degree of scien-
tific evidence supporting their conclu-
sions and recommendations. In order
to be accepted as “state-of-the-art” they
have to satisfy a high degree of rigor and
scientific evidence.

Kier: The EPR-3 guidelines incorpo-
rate an update for asthma diagnosis and
management based on expert consen-
sus. These experts have meticulously re-
viewed the available recent data. Asthma
research and scientific literature related
to asthma have been enhanced in recent
years. There has been a lot of interest
and increased funding for research es-
pecially related to asthma in the younger

population.

In addition, apart from advances in sci-
ence and research, the EPR-3 guidelines
have incorporated a partnership be-
tween the healthcare providers and the
patient/caregiver. Introduction of the
concept of “asthma control” in the EPR-
3 guidelines provides: (1) better com-
munication and better understanding
of asthma care, (2) empowerment (and
a sense of responsibility) of the patient/
caregiver, (3) practical tools for assess-
ing asthma control, such as the Asthma
Control Test (ACT), Asthma Control
Questionnaire (ACQ) and the Asthma
Therapy Assessment Questionnaire
(ATA) for children or adults, and (4)
patient/caregiver education with avoid-
ance of environmental triggers, smok-
ing cessation, and influenza immuniza-
tion annually.

Morris: As I've noted, there is no pro-
tocol in place where I work. However,
the protocol writing committee of the
health system does follow evidence-
based guidelines and has a history of
utilizing system experts to develop
these types of products. There are al-
ready pathways or protocols in place for
pneumonia, congestive heart failure and
myocardial infarctions, however, those
pathways are tied to core measures and
reimbursement.

Are you collecting data to evaluate the
effectiveness of your protocol to accom-
plish some clinical or health care out-
comes? If so, what data are you collect-
ing?

Galvin: Being at an academic center
with primary responsibility for teach-
ing protocols, we do not get directly in-
volved in evaluating the effectiveness of
protocols.

Kier: Yes, we use the Joint Commission
on Accreditation of Healthcare Organi-
zations (JCAHO) asthma performance
measures. The three measures are: (1)



use of relievers for inpatient asthma, (2)
use of systemic corticosteroids for in-
patient asthma, (3) home management
plan of care given to patient/caregiver.
As part of our quality improvement
measures, we are working with our clini-
cal informatics department to develop a
prompt or alert on our electronic medi-
cal record. The patient would be identi-
fied by the alert if there is a diagnosis of
asthma on admission to the ED or the
hospital. This alert will be a prompt for
the provider to initiate and document
asthma education.

Morris: 1 am currently starting a re-
search project to evaluate if the rural
hospitals in my state are using a proto-
col. After evaluating the survey, a pro-
gram will be developed to educate ED
nurses on the EPR-3 guidelines and to
develop a protocol flow-sheet for pa-
tients with AE for use in the ED. Re-
cently, there has been more literature
regarding studies on the treatment of
AE in the ED. Olajos-Clow et al studied
Healthcare Providers’ attitudes towards
implementation of an asthma pathway.'
This particular study involved 5 EDs in
Canada over a 6-month period during
the implementation of an ED Asthma
Care Pathway. The conclusion was that
healthcare providers felt the use of a
standardized pathway improved both
awareness and adherence to best prac-
tice when treating the AE in the ED.

Can you cite a case where you can really
see positive outcomes of your protocol
for AE?

Galvin: While a real patient case in-
volving direct patient contact and care
is not within the purview of the college
setting, we do use simulation technolo-
gy and share stories and examples of pa-
tient conditions related to asthma exac-
erbations. Our students are exposed to
simulators that mimic an asthma con-
dition and are required to assess breath
sounds recorded within the mannequin.
The resultant intervention is to demon-

The three measures are: (1) use
of relievers for inpatient asthma,
(2) use of systemic corticosteroids
for inpatient asthma, (3) home
management plan of care given to
patient/caregiver.

- Kier -

strate appropriate care via information
gathering and clinical decision-making.
Of particular note is the assembly and
proper use of metered dose inhaler,
dry powdered inhalers and aerosolized
updraft nebulizers. The students are
required to demonstrate competency
through the check-off and evaluation
form. This also involves computerized
simulated case studies entailing symp-
tom recognition, monitoring, adminis-
tration of bronchodilator therapy and
follow up assessment and care.

Kier: There are many individual cases
that T could cite where positive out-
comes of our protocol for AE are evi-
dent. A specific case I clearly remember
was that of a Hispanic girl who had
been through a number of ED visits and
asthma hospitalizations in her nearby
community hospital. During one of
her admissions, she was transported
to our institution for further manage-
ment. Even with the language barrier,
through the assistance of our in-house
interpreter, she and her family under-
went asthma education with a docu-
mented asthma management plan. She
was started on daily anti-inflammatory
medications for asthma control. On a
follow-up phone call a few months later,

she had not returned to the ED or been
hospitalized for acute asthma exacerba-
tion.

From a broader standpoint, the most
positive outcome of our asthma proto-
col for AE is sharing our created protocol,
process and success to nearby healthcare
organizations, and a number of hospi-
tals in Long Island, New York, followed
by implementing their own protocol for
AE. This was successful through our re-
gional coalition, the Asthma Coalition
of Long Island. Members of our asthma
coalition are comprised of volunteers of
medical and public health profession-
als, schools, business and government
agency leaders, community activists and
others dedicated to asthma care.

Morris: I can recall numerous cases
where a protocol would be beneficial,
especially when the ED is busy so that
the nurse could implement the pathway.
Also, the use of peak flows would pro-
vide objective data when deciding on
whether to dismiss a patient or admit
them as an inpatient. Recently, while
working in a critical access hospital in a
rural area, we had a patient not adher-
ent with his asthma medications come
to the ED at 2:00 am. He had visited the
ED twice in the 2 months prior, both
times with AE. I consulted the EPR-3
guideline for the management of AE
in the ED. The guidelines assisted my
decision-making process by providing
an evidence-based recommendation to
admit the patient to hospital for an in-
complete response to medical treatment.
The guidelines also promoted staff edu-
cation, so I worked with the nurses to
provide a better understanding of the
treatment of asthma exacerbation while
I was treating the patient.

Describe the teaching process that is
implemented in the ED for patients
with AE, or is the patient referred to the
healthcare provider’s office?

Galvin: As noted, our curriculum en-



tails classroom lectures on the patient
education process. We stress to our stu-
dents that patient education is central to
the care and management of the asth-
matic and that it consist of 4 distinct
components - assessment, planning,
implementation, and evaluation. Each
of these areas is discussed in consider-
able detail with particular emphasis on
addressing each component and not
simply telling the patient about their
disease. An abbreviated version of this
4-component process is suggested for
patients in the ED that are discharged
home as a result of a positive response
to care. A more detailed and compre-
hensive coverage of these 4 components
is recommended for the patient when
they are referred to their primary care
physicians (PCP) for follow up care. A
brief account of the 4-component pro-
cess noted above is addressed below.

In our teaching of the assessment com-
ponent, we stress both clinical assess-
ment as well as diagnostic assessment.
The clinical assessment entails identify-
ing the presence of the following signs
and symptoms: increased respiratory
rate, use of accessory muscles, wheeze,
increased pulse, presence of pulsus
paradoxus, breathlessness, ability to
talk in sentences versus phrases versus
words, and alertness (NAEPP-EPR-3).
The diagnostic assessment entails FEV,
or PEF determination as well as a de-
crease in PaO, or Sa0O,, and/or an eleva-
tion in PaCO, The percentage of each
determines the level of severity and
the suggested therapeutic intervention
(NAEPP-EPR-3).

The planning component entails devel-
opment of a tailor-made, written action
plan where specific goals and objectives
are identified and discussed with the
patient. It is critical that the action plan
be mutually developed and tailored to
the patient. Additionally, evidence in-
dicates that a written action plan is 4
times more effective in lowering the
risk of death from asthma then a ver-

| can recall numerous cases where
a protocol would be beneficial,
especially when the ED is busy so
that the nurse could implement
the pathway.
Mors-

bal action plan.” Written action plans
should contain four essential elements:
when to increase therapy, how to in-
crease therapy, the duration of increased
therapy and the point at which to cease
self-management and seek medical
help.’ A template of an action plan is
readily available from the guidelines as
well as numerous credible professional
societies and organizations, such as the
American Lung Association, the Ameri-
can College of Chest Physicians, and the
American Thoracic Society.

The third component we address with
our students is implementation, and
here we briefly address the learning
process. We try to impress on our stu-
dents that patients learn differently and
thus we emphasize the different learn-
ing styles, the principles of learning, and
the different learning domains. The key
points are to address the visual, auditory
and tactile learner, noting that multiple
sense learning is most effective. Addi-
tionally, we touch on androgyny and
pedagogy: the subtle differences be-
tween adult learning principles and the
learning style of children. Adults need
to see utility in the learning while chil-
dren can demonstrate attention span is-
sues and often require the assistance of
a caregiver. We will often indicate when
a lecture format is warranted versus a
demonstration, and make a distinction

between things that one must know
versus things that one must do, feel, or
believe.

The final component we address with
our students is evaluation of the learn-
ing session. The key questions are, “Did
the patient receive all the information
needed to care for him or herself?” and
“Can he or she perform the procedures
or techniques?” Central to this com-
ponent of evaluation is the concept of
return demonstration, which essentially
entails having the patient show us how
to perform the procedure before leav-
ing the sessions. In short, emphasis is
placed on the issues of control versus
cure where the patient is informed that
they will not necessarily be cured of
their asthma but rather will learn how
to effectively control it. One can see that
we return to the theme of partnership
and self-management.

Keir: Patient teaching is provided by
the ED physician and the ED nurse
prior to discharge. Asthma education
is documented in the patient’s chart. A
checklist is provided including asthma
education, asthma action plan, pre-
scription of controller medications as
appropriate, advice on smoking cessa-
tion, reminder for the annual influenza
vaccination, and referral for follow-up
to the primary provider. A fax summary
of the ED care and recommendation is
sent to the primary provider. Homecare
visits are also provided if deemed neces-
sary. This referral is done by the ED to
our nurse coordinator, who then con-
tacts the visiting nurses’ agency.

A very important concept that our
Asthma Initiative Committee was able
to achieve is incorporating the chronic
care model with the acute management
of an asthma exacerbation — that is, the
providers and professionals who are
involved with the management of an
acute exacerbation of asthma are the
link in ensuring that the patient will be
followed for long-term management



and asthma control. The providers and
professionals are not just managing the
acute exacerbation but are pivotal in
prescribing the daily controller medica-
tions as appropriate, initiating asthma
education, providing educational mate-
rials and resources, and referring them
to appropriate follow-up care with the
goal of significantly decreasing ED visits,
an outcome measure of asthma control
and a better educated patient and care-
giver.

Morris: Respiratory therapists will
educate the patient on inhalers and
spacers and check technique if they re-
ceive a specific written order to do so.
Otherwise no formal asthma educa-
tion is initiated in the ED. This is also
dependent on the provider and or any
staff that may have a specific interest in
asthma. If time allows, I initiate educa-
tion including an asthma action plan,
however in a busy ED it is not always
possible. Patients are referred to their
primary care provider, however, many
uninsured patients use the ED as their
primary provider so they just return to
the ED when their inhaler is empty. This
is a huge problem as it increases their
risk of death from repeated AE, but also
they are not given the education they
need to try to manage their asthma.
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1.

Questions

Factors associated with frequent exacerbations
include:

a.  recurrent respiratory and sinus infections

b.  gastroesophageal reflux

¢. medications

d. allofthe above

2. Mr.L,a75 year old Hispanic male, was seen in the

4.

asthma clinic for a new patient visit. After his his-

tory, physical examination and other appropriate

testing, Mr. L.s asthma severity was classified as

moderate persistent asthma. What component

was not incduded in the classifying moderate per-

sistent asthma?

a.  Nighttime symptoms 5 or more times a month

b.  Lung function test FEV1 above 60% but below 80% of
normal values

¢ Symptoms of cough, wheeze, chest tightness, or difficulty
breathing 3-6 times a week

d.  Symptoms of cough, wheeze, chest tightness, or difficulty
breathing daily

Signs of impending respiratory failure include all
except:

a. aninability to speak and worsening fatigue

b. altered mental status and a PaC02 of 42 mg or greater

¢ intercostal retraction and a PaC02 of 42 mg or less

d.  worsening fatigue

According to Expert Panel Report 3, the risk of
asthma examines all of the following except:

a.  Side effects of medication

b.  Progressive loss of lung function

¢ Asthma exacerbation

d. Daily use of short acting beta agonist
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5.

6.

Factors predicting severe deterioration warranting
hospital admission include all of the except:

a. non-adherence with treatment

b.  acute severity with impaired lung function

¢.  poorly controlled chronic asthma with co-morbidities

d. psychosocial factors

The Expert Panel recommends a short-acting
B-agonist as initial treatment for all patients, oxy-
gen for most patients, with additional multiple
doses of ipratropium bromide for patients who
have severe exacerbations in the emergency de-
partment.

a. True
b. False

A 21 year old Hispanic male with mild persistent
asthma may be at risk for fatal asthma secondary
toall except:

a. 3 ormore emergency room visits and 2 hospital
admissions within the past year.

b.  Low socioeconomic status or inner-city residence or illicit
drug use

¢, Awritten asthma action plan and no difficulty perceiving
symptoms

d.  Chronic lung disease and alternaria sensitivity

8. The EPR-3 recommends consideration of heliox-

driven, nebulized albuterol for patients who have
life-threatening exacerbations and for patients
whose execration remains in the severe category
after one hour of conventional treatment.

a. True
b. False

Participant’s Evaluation

1.

2.

What is the highest degree you have earned?
Circle one. 1. Diploma 2. Associate 3. Bachelor
4. Masters 5. Doctorate

Indicate to what degree the program met the
objectives:

Objectives
Upon completion of the course, the reader was able to:

1.

Discuss the major factors of an asthma
exacerbation and signs of impeding respiratory
failure.

Strongly Agree  Strongly Disagree
1 2 3 4 5 6

. Discuss management and prevention strategies of

an asthma exacerbation.

Strongly Agree  Strongly Disagree
1 2 3 4 5 6

. Identify the roles of the health care providers in the

treatment of asthma exacerbation in the
emergency department.

Strongly Agree  Strongly Disagree
1 2 3 4 5 6

9. According to Kier, what are the elements of asthma

education in the ED?

1. reasons for daily treatment with ICS
Il. trigger identification

1Il. the importance of allergy testing
IV. delivery device training

a.l, Il lfonly

b. 1, 1Il, IV only

1,11, IV only*

d. 11,111, IV only

10. What is a conclusion health care providers share

about the use of a standardized asthma pathway?

a. itimproves awareness and adherence to best practice
b. reimbursement is significantly increased

¢. readmission rate to the ED is halved

d. patient satisfaction is improved

11. In the care of the patient with asthma, the patient

must assume a degree of responsibility and be an
active participant in their care.

a. True
b. False

12. According to the NAEPP EPR-3, which of the follow-

ing are steps to include in an algorithm for the care
of a patient with an asthma exacerbation?

1. oxygen therapy

II. administration of LABA

Ill. patient assessment

IV. administration of systemic corticosteroids

a.l, Il itonly
b. 1, 11I, IV only
1,1, IV only
d. 11, 1L, 1V only
Answers
A B CD A B CD
1 0000 9 O0Oonod
A B CD A B CD
2 OJ000O0 10 0000
A B CD A B
3 0000 11 0O0
A B CD A B CD
4 OO 0O 120000
A B CD
5 OOOdad
A B
6 [0
A B CD
7 OOOdd
A B
8 L
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