Success is the plateau that one rests upon to
take a breath and look down from upon the
straight and difficult path, but one does not

climb upon a plateau.
—Josephine Preston Peabody
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and collaborative care of asthma.

Describe the nursing management of the patient with asthma. 6.
Differentiate among the etiology, pathophysiology, clinical 7.
manifestations, and collaborative care of the patient with chronic

obstructive pulmonary disease (COPD).

Describe the effects of cigarette smoking on the lungs.
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Imagine needing to consciously think about every breath that
you take for minutes, hours, or days. Many individuals with
obstructive lung disease have this experience. Approximately
30 million adult Americans are living with chronic obstructive
pulmonary disease (COPD) or asthma.! Obstructive pulmo-
nary disease, the most common chronic lung disease, includes
diseases characterized by increased resistance to airflow as a

. Describe the etiology, pathophysiology, clinical manifestations, 5.
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care, and nursing management of the patient with bronchiectasis.
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result of airway obstruction or airway narrowing. Types of
obstructive lung diseases are asthma, COPD, cystic fibrosis,
and bronchiectasis. Asthma is a ¢ hronic inflammatory lung
disease that results in variable episodes of airflow obstruction,
but it is usually reversible. COPD is an obstructive pulmonary
disease with progressive limitation in airflow that is not fully
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The patient with asthma has variations in airflow over time,
usually with normal lung function between exacerbations,
whereas the limitation in expiratory airflow in the patient with
COPD is generally more constant. The pathology of asthma and
response to therapy differ from COPD. However, the patient
with a diagnosis o f obstructive pulmonary disease may have
features of both asthma and COPD. Patients with asthma who
have less responsive reversible airflow obstruction are difficult
to distinguish from COPD patients.?

Cystic fibrosis, another form of obstructive pulmonary dis-
ease, isa g enetic disorder that produces airway obstruction
because of changes in exocrine glandular secretions, resulting
in increased mucus production. Bronchiectasis is an obstructive
disease characterized by dilated bronchioles most f requently
resulting from untreated or poorly treated pulmonary infec-
tions that cause an increase in sputum production.

ASTHMA

Asthma is a chronic inflammatory disorder of the airways. The
chronic inflammation leads to recurrent episodes of wheezing,
breathlessness, chest tightness, and cough, particularly at night
or in the early morning. These episodes are associated with wide-
spread but variable airflow obstruction that is usually reversible,
either spontaneously or with treatment. The clinical course of
asthma is unpredictable, ranging from periods of adequate con-
trol to exacerbations with poor control of symptoms.*

Asthma affects an estimated 16 million adult Americans.
Among adults, women are 66% mo re likely to have asthma
than men. Asthma is a public health concern with over 10 mil-
lion lost workdays in ad ults.®> The significant morbidity rates
related to asthma may be attributed to limited access to health
care, an inaccurate assessment of disease severity, a delay in
seeking help, inadequate medical treatment, nonadherence to
prescribed therapy because of the high cost, and an increase in
allergens in the environment, especially in the inner city. Older
adults may be underdiagnosed with asthma primarily because
their symptoms are similar to those of COPD and pulmonary
function testing is not commonly done in this age-group.®

After a long period of a steady increase in rates, it appears that
mortality and morbidity rates from asthma have reached a pla-
teau and/or decreased. However, in people older than 15 years
of age, annually there are over 3700 deaths with more than 50%
in people older than 65years of age. (Gender and cultural/
ethnic differences are presented in boxes below.)

Risk Factors for Asthma and Triggers of Asthma Attacks

Risk factors for asthma and triggers of asthma attacks can be
related to the patient (e.g., genetic factors) or the environment

GENDER DIFFERENCES

Asthma

MEN WOMEN

e Before puberty,
boys are more
affected than girls.

e After puberty and into adulthood, more
women are affected than men.

e \Women who are admitted to the emer-
gency department are more likely to need
hospitalization.

e Death rate from asthma is greater in
women than men.

CULTURAL AND ETHNIC HEALTH
DISPARITIES

Obstructive Pulmonary Diseases

e Asthma prevalence rates are over 38% higher among African Ameri-
cans than whites.

e Puerto Ricans have higher asthma prevalence rates and age-adjusted
death rates than all other racial and ethnic subgroups.

e Female African Americans have the highest mortality rates from
asthma among all ethnic/gender groups.

e \Whites have the highest incidence of chronic obstructive pulmonary
disease despite high rates of smoking among other ethnic groups.

e \Whites have the highest incidence of cystic fibrosis.

e Cystic fibrosis is uncommon among African Americans, Hispanics,
and Asian Americans.

(Table 29-1). Male gender isar isk factor for asthma in chil-
dren (but not adults) for unclear reasons. Obesity has also been
shown to be a risk factor for asthma.? Other factors and triggers
are discussed in this section.

Genetics. Asthma has a co mponent that is inher ited, but
the genetics are complex. Numerous genes may be involved in
the development of asthma and different ethnicities may have
different genes.>* Atopy, the genetic predisposition to develop
an allergic (immunoglobulin E [I gE]- medided) response to
common allergens, is a major risk factor for asthma.

Immune Response. The hygiene hypothesis suggests that a
newborn baby’s immune system must be educated so it will
function properly during infancy and the rest of life. If a person
is exposed to certain infections early in life, uses few antibiotics,
is exposed to other children (e.g., siblings, day care), or lives in
the country or with pets, he or she will have a lower incidence of
asthma. If these factors are not present in one’s childhood, the
person has a higher rate of asthma.*

Allergens. Indoor and outdoor allergens are well known to
trigger asthma symptoms, but their role in the development of
asthma is unclear. House dust mites are a pervasive problem as

TRIGGERS OF ACUTE ASTHMA
ATTACKS

Allergen inhalation Occupational exposure
e Animal dander (e.g., cats, e Agriculture, farming
mice, guinea pigs) e Paints, solvents
e House dust mite Laundry detergents
e Cockroaches Metal salts
L]
L]

TABLE 29-1

Pollens Wood and vegetable dusts
Molds Industrial chemicals and
Air pollutants plastics
e Exhaust fumes e Pharmaceutical agents

e Perfumes Food additives

e Oxidants e Sulfites (bisulfites and

e Sulfur dioxides metabisulfites)

e Cigarette smoke e Beer, wine, dried fruit,

e Aerosol sprays shrimp, processed potatoes
Viral upper respiratory infection e Monosodium glutamate
Sinusitis e Tartrazine
Exercise and cold, dry air Hormones/menses
Stress Gastroesophageal reflux disease
Drugs (GERD)

e Aspirin

e Nonsteroidal antiinflamma-

tory drugs

e B-Adrenergic blockers
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they are almost impossible to eliminate. Cockroaches, furry ani-
mals, fungi, and molds can trigger asthma attacks, but the role
in the actual development of asthma is not as clear.*

Exercise. Asthma that isind uced or exacerbated during
physical exertion is called exercise-induced asthma (EIA). Typi-
cally, EIA occurs after vigorous exercise, not during it (e.g., jog-
ging, aerobics, walking briskly, climbing stairs). Symptoms of
EIA are pronounced during activities where there is exposure to
cold, dry air. For example, swimming in an indoor heated pool
is less likely to produce symptoms than downhill skiing. Airway
obstruction may occur due to changes in the airway mucosa
caused by the hyperventilation occurring during exercise with
either cooling or rewarming of air and capillary leakage in the
airway wall.

Air Pollutants. Various air pollutants, cigarette or wood
smoke, vehicle exhaust, elevated ozone levels, sulfur dioxide,
and nitrogen dioxide can trigger asthma attacks. In heavily
industrialized or densely populated areas, climatic conditions
often lead to concentrated pollution in the atmosphere, espe-
cially with thermal inversions and stagnant air masses. Ozone
alert days are regularly noted on the news reports, and patients
should minimize outdoor activity during these times. Cigarette
smoking is associated with an accelerated decline of lung func-
tioning in a p erson with asthma, increases the severity of the
disease, may cause the patient to be less responsive to treatment
with corticosteroids (either systemic or inhaled), and reduces
the chance of the asthma being controlled.?

Occupational Factors. Occupational asthma is the most
common occupational respiratory disorder with up to 15% of
new asthma cases arising from job-related exposures.® Irritants
cause a change in the responsiveness of the airways. Agricul-
tural workers, painters (including spray painting), plastics man-
ufacturing, and cleaning work are occupations with a high risk.
Characteristically, patients will give a history of arriving at work
feeling well but experience gradual development of symptoms
by the end of the day.

Respiratory Infections. Respiratory infections (i.e., viral and
not bacterial) are often the major precipitating factor of an acute
asthma attack. The respiratory syncytial virus (RSV) in children
and the rhinovirus are two major factors in the development and
possibly the severity of asthma.* Infections cause an increase in
the hyperresponsiveness of the bronchial system that may last
from 2 to 8 weeks after the infection in both normal and asth-
matic persons. It is thought that viruses cause asthma exacerba-
tions by activating the immune system. This ultimately results
in production of inflammatory mediators leading to the onset
of asthma symptoms.

Nose and Sinus Problems. Allergic rhinitis is a major predic-
tor of adult asthma.” Treatment of allergic rhinitis reduces the
frequency of asthma exacerbations. Some patients with asthma
have chronic sinus problems that cause inflammation of the
mucous membranes. Although the cause is usually noninfec-
tious (e.g., allergies), bacterial infections may also be a cause.
Sinusitis must be treated and large nasal polyps removed for the
asthma patient to have good control. (Sinusitis is discussed in
Chapter 27.)

Drugs and Food Additives. Sensitivity to specific drugs may
occur in some persons, especially those with nasal polyps and
sinusitis. Some people with asthma have what is ter med the
asthma triad—nasal polyps, asthma, and sensitivity to aspirin
and nonsteroidal antiinflammatory drugs (NSAIDs). Salicylic
acid can be found in many over-the-counter (OTC) drugs and

some foods, beverages, and flavorings. In some asthmatics who
use aspirin or NSAIDs (e.g., ibuprofen [Motrin]), wheezing will
develop within 2 hours. In addition, there is usually profound
rhinorrhea, congestion, and tearing. Facial flushing, gastroin-
testinal symptoms, and angioedema can occur. Although sen-
sitivity to salicylates persists for many years, the nature and
severity of the reaction can change over time. Avoidance of
aspirin and NSAIDs is required. However, patients with aspirin
sensitivity under the care of an allergist can be desensitized by
daily administration of the drug.

f-Adrenergic blockers in oral form (e.g., metoprolol [Toprol])
or topical eyedrops (e.g., timolol [Timoptic]) may trigger asthma
because of bronchospasm. Angiotensin-converting enzyme
(ACE) inhibitors (e.g., lisinopril [Prinivil]) may produce cough
in susceptible individuals, thus making asthma symptoms worse.
Other agents that may precipitate asthma in the susceptible
patient are tartrazine (yellow dye no. 5, found in many foods)
and sulfiting agents widely used in the food and pharmaceuti-
cal industries as p reservatives and sanitizing agents. Sulfiting
agents are commonly found in fruits, beer, and wine and used
extensively in salad bars to protect vegetables from oxidation.
Asthma exacerbations have been reported after the use of sulfite-
containing preservatives found in topical ophthalmic solutions,
intravenous (IV) corticosteroids, and some inhaled bronchodila-
tor solutions. Food allergies triggering asthma reactions in adults
are rare. Avoidance diets are not recommended until an allergy
has been demonstrated, usually by oral challenges.?

Gastroesophageal Reflux Disease. The exact mechanism
by which gastroesophageal reflux disease (GERD) tr iggers
asthma is unknown. It is postulated that reflux of stomach acid
into the esophagus can be aspirated into the lungs, causing
reflex vagal stim ulation and bronchoconstriction. Although
GERD is primarily involved in nocturnal asthma, it can trigger
daytime asthma as well. (GERD is discussed in Chapter 42.)

Psychologic Factors. Asthma isnot a psychosomatic dis-
ease. However, emotional stress that is seen with extremes of
emotion such as crying, laughing, anger, and fear can lead to
hyperventilation and hypocapnia, which can cause airway nar-
rowing.> An asthma attack caused by any triggering mecha-
nism can produce panic, stress, and anxiety, which are not
unexpected emotions during this experience. Panic is a normal
response to not being able to breathe. The extent to which psy-
chologic factors contribute to the induction and continuation
of any given acute exacerbation is unknown, but it probably
varies from patient to patient and in the same patient from epi-
sode to episode.

Pathophysiology

The primary pathophysiologic process in ast hma is p ersis-
tent but variable inflammation of the airways. The airflow is
limited because the inflammation results in bronchoconstric-
tion, airway hyperresponsiveness (hyperreactivity), and edema
of the airways. Exposure to allergens or irritants initiates the
inflammatory cascade (Fig. 29-1). A variety of inflammatory
cells are involved including mast cells, macr ophages, eosino-
phils, neutrophils, T and B lymphocytes, and epithelial cells of
the airways.*

As the inflammatory process begins, mast cells (f ound
beneath the basement membrane of the bronchial wall) degranu-
late and release multiple inflammatory mediators (Fig. 29-2 ).
IgE antibodies are linked to mast cells and the allergen cross-
links the IgE. Then common inflammatory mediators such as
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FIG. 29-1 Pathophysiology of asthma. /L, Interleukin.

leukotrienes, histamine, cytokines (e.g., interleukins-4 and 5),
prostaglandins, and nitric oxide are released. Some inflammatory
mediators have effects on the blood vessels, causing vasodilation
and increasing capillary permeability. Some mediators result in
the airways being infiltrated by eosinophils, lymphocytes, and
neutrophils. The resulting inflammatory process results in vascu-
lar congestion; edema formation; production of thick, tenacious
mucus; bronchial muscle spasm; thickening of airway walls; and
increased bronchial hyperresponsiveness® (Fig. 29-3 This whole
process is s ometimes referred to as the early-phase response in
asthma. Clinically it can occur within 30 to 60 min utes after
exposure to the allergen or irritant.

Symptoms can recur 4 to 10 hours after the initial attack
because of eosinophil and lymphocyte activation and fur-
ther release of more inflammatory mediators. The epithelial
cells also produce cytokines and other inflammatory media-
tors. This delayed response is called the late-phase response in
asthma. Only about 30% to 50% of patients experience this
delayed response. It can be more severe than the early-phase
response and persist for 24 hours or more. It is characterized
by a s elf-sustaining cycle of inflammation. Airflow may be
limited from the swelling of the airways with or without bron-
choconstriction. Corticosteroids are effective in treating this
inflammation.

Alterations in the neural control of the airways also occur in
asthma. The autonomic nervous system, consisting of the para-
sympathetic and sympathetic systems, innervates the bronchi.

Airway smooth muscle tone is regulated by the parasympathetic
nervous system. In asthma, there is overactivity of the parasym-
pathetic nervous system. When airway nerve endings are stimu-
lated by mechanical or chemical stimuli (e.g., air pollution, cold
air, dust, allergens), increased release of acetylcholine results
in increased smooth muscle contraction and mucus secretion,
ultimately leading to bronchoconstriction.

Chronic inflammation may result in structural changes in
the bronchial wall known as remodeling. A progressive loss of
lung function occurs that is not prevented or fully reversed by
therapy. The changes in structure may include fibrosis of the
subepithelium, smooth muscle hypertrophy of the airways,
mucus hypersecretion, continued inflammation, and angiogen-
esis (proliferation of new blood vessels). Remodeling is thought
to explain why some individuals have persistent asthma and
limited response to therapy.>*

Hyperventilation occurs during an asthma attack aslung
receptors respond to increased lung volume from trapped
air and airflow limitation. Decreased perfusion and ventila-
tion of the alveoli and increased alveolar gas pressure lead to
ventilation-perfusion abnormalities in the lungs. The patient
will be hypoxemic early on with decreased PaCO, and increased
pH (respiratory alkalosis) as he o r she is h yperventilating. As
the airflow limitation worsens with air trapping, the patient
works much harder to breathe. The PaCO, will normalize as the
patient tires, and then it will increase to produce respiratory aci-
dosis, which is an ominous sign signifying respiratory failure.®
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FIG.29-2 Allergic asthma is triggered when an allergen cross-links IgE
receptors on mast cells, which are then activated to release histamine
and other inflammatory mediators (early-phase response). A late-phase
response may occur due to further inflammation.

Clinical Manifestations

Asthma is ¢ haracterized by an unpredictable and variable
course from seemingly minor interferences in b reathing to
life-threatening episodes that can occur in the same person.
Depending on an individual’s response, asthma can rapidly
progress from normal breathing to acute severe asthma. Recur-
rent episodes of wheezing, breathlessness, chest tightness, and
cough, particularly at night and in the early morning, are typical
in asthma. An attack of asthma may have an abrupt onset, but
usually symptoms occur more gradually. Attacks may last for a
few minutes to several hours. Between attacks the patient may
be asymptomatic with normal or near-normal pulmonary func-
tion, depending on the severity of disease. However, in some
persons, compromised pulmonary function may result in a state
of continuous symptoms and chronic debilitation characterized
by irreversible airway disease.

The characteristic clinical manifestations of asthma are
wheezing, cough, dyspnea, and chest tightness after exposure to
a precipitating factor or trigger. Expiration may be prolonged.
Instead of a normal inspiratory-expiratory ratio of 1:2, it may be
prolonged to 1:3 or 1:4. Normally the bronchioles constrict dur-
ing expiration. However, as a r esult of bronchospasm, edema,
and mucus in the bronchioles, the airways become narrower
than usual. Thus it takes longer for the air to move out of the
bronchioles. This produces the characteristic wheezing, air trap-
ping, and hyperinflation.

Wheezing isan unreliable signto gauge the severity of
an attack. Many patients with minor attacks wheeze loudly,
whereas others with severe attacks do not wheeze. The patient
with severe asthmatic attacks may have no audible wheezing

FIG. 29-3 Factors causing obstruction (especially expiratory obstruc-
tion) in asthma. A, Cross section of a bronchiole occluded by muscle
spasm, swollen mucosa, and mucus in the lumen. B, Longitudinal sec-
tion of a bronchiole.

because of the marked reduction in airflow. For wheezing to
occur, the patient must be able to move enough air to produce
the sound. Wheezing usually occurs first on exhalation. As
asthma progresses, the patient may wheeze during inspiration
and expiration.

In some patients with asthma, cough is the only symptom,
and this is termed cough variant asthma. The bronchospasm
may not be severe enough to cause airflow obstruction, but it
can increase bronchial tone and cause irritation with stimula-
tion of the cough receptors. The cough may be nonproductive.
Secretions may be thick, tenacious, white, gelatinous mucus,
which makes their removal difficult.

The person with asthma has difficulty with air movement
in and out of the lungs, which creates a feeling of suffocation.
Therefore during an acute attack, the person with asthma
usually sits upright or slightly bent forward using the acces-
sory muscles of respiration to try to get enough air. The more
difficult the breathing becomes, the more anxious the patient
feels.

Examination of the patient during an acute attack usually
reveals signs of hypoxemia, which may include restlessness,
increased anxiety, inappropriate behavior, increased pulse
and blood pressure, and pulsus paradoxus (a drop in systolic
pressure during the inspiratory cycle greater than 10 mm Hg).
(Measurement of pulsus paradoxus is presented in Table 37-8.)
As the patient worsens, it becomes difficult to speak in com-
plete sentences. The respiratory rate is significantly increased
(greater than 30 breaths/min) with the use of accessory mus-
cles. Percussion of the lungs indicates hyperresonance, and
auscultation indicates the presence of inspiratory or expiratory
wheezing. As the episode resolves, coughing produces thick,
stringy mucus.

Diminished or absent breath sounds may indicate a signifi-
cant decrease in air movement resulting from exhaustion and an
inability to generate enough muscle force to ventilate. Severely
diminished breath sounds, often referred to as the “silent chest,”
are an ominous sign, indicating severe obstruction and impend-
ing respiratory failure.
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Classification of Asthma

Asthma can be classified as intermittent, mild persistent, mod-
erate persistent, or severe persistent* (Table 29-2 JThe clas-
sification system is used at diagnosis to determine the initial
treatment. The classification is based on the current impairment
of the person (i.e., symptoms, lung function measurements)
and the risk for future exacerbations that require oral cortico-
steroids. Patients may move to different asthma classifications
over the course of their disease.

Complications

Severe Acute Asthma and Life-Threatening Asthma. Severe
asthma exacerbations occur when the patient is d yspneic at
rest and the patient speaks in words, not sentences, because of
the difficulty breathing. The patient is usually sitting forward
to maximize t he diaphragmatic movement with prominent
wheezes and a respiratory rate higher than 30 per minute and
pulse higher than 120 p er minute. Accessory muscles in the
neck are straining to try to lift the chest wall and the patient is
often agitated. The peak flow (peak expiratory flow rate [PEFR])
is 40% of the personal best or less than 150 mL. Arterial blood
gas (ABG) changes are listed in Table 29-3. Neck vein distention
and a pulsus paradoxus of 40 mm H g or greater may result.
Usually it is difficult to auscultate pulsus paradoxus secondary
to a noisy chest or increased work of breathing. These patients
usually are seen in emergency departments (EDs) or hospital-
ized.3*

A few patients perceive asthma symptoms poorly and may
have a significant decrease in lung function without any change
in symptoms. Patients with life-threatening asthma are typically
too dyspneic to speak and will be perspiring profusely. They may
even be drowsy or confused as the ABGs further deteriorate.
The breath sounds may be very difficult to hear, and no wheez-
ing is apparent as the airflow is exceptionally limited. Peak flow
is less than 25% of the personal best. They become bradycardic
and are close to respiratory arrest. These patients require ED or
hospital care and are often admitted to an intensive care unit.

SAFETY ALERT

e |f the patient has been wheezing and then there is an absence of a

wheeze (i.e., silent chest) and the patient is obviously struggling, this
is a life-threatening situation that may require mechanical ventilation.

Diagnostic Studies

Underdiagnosis of asthma is co mmon. A det ailed history is
important in determining if a person has had previous attacks of
a similar nature, often precipitated by a known cause or trigger as
discussed previously in the chapter. Because wheezing and cough
are seen with a variety of disorders, this complicates the diagno-
sis of asthma. These disorders include COPD, pulmonary embo-
lism, GERD, obesity, vocal cord dysfunction, and heart failure.
Some controversy exists about how to best diagnose asthma.
Common diagnostic measures are presented in Table 29-4. In
general, the health care provider should consider the diagnosis
of asthma if va rious indicators (i.e., clinical manifestations,

TABLE 29-2 CLASSIFICATION OF ASTHMA SEVERITY

CLASSIFICATION OF ASTHMA SEVERITY

Lung function*

Risk
Exacerbations requiring oral
corticosteroids

Recommended Step for
Initiating Treatment

Guidelines for Using Table

results.

tion of severity.

Normal FEV, between
exacerbations

FEV; >80%

FEV,/FVC normal

O-1/yr

Step 1

FEV; >80% predicted
FEV,/FVC normal

>2/yr even in the absence of impairment

FEV, 60%-80% predicted

FEV,/FVC reduced
by 5%

PERSISTENT
COMPONENTS OF SEVERITY INTERMITTENT MILD MODERATE SEVERE
Impairment
Symptoms <2 days/wk >2 days/wk, not daily Daily Continuous
Nighttime awakenings <2x/mo 3-4x/mo >1x/wk, not nightly Often, 7x/wk
SABA use for symptoms <2 days/wk >2 days/wk, not daily Daily Several times per day
Interference with normal activity None Minor limitation Some limitation Extremely limited

FEV, <60% predicted
FEV,/FVC reduced
by 5%

Consider severity and interval since last exacerbation.

Frequency and severity may fluctuate over time.
Relative annual risk of exacerbation may be related to FEV;.

Step 2

Step 3t

Reevaluate asthma control in 2-6 wk and adjust therapy accordingly

Step 4 or 5t

e Patients should be assigned to the most severe step in which any feature occurs. Clinical features for individual patients may overlap across steps.
Determine level of severity by assessment of both impairment and risk. Assess impairment by patient’s recall of previous 2-4 wk and spirometry

e An individual's classification should change over time as treatment is initiated. After treatment, the focus switches to level of control, not the classifica-

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

Source: Adapted from Expert Panel Report 3: Guidelines for the Diagnosis and Management of Asthma. National Asthma Education and Prevention Program, National Heart, Lung,

and Blood Institute, 2007.

FEV,, Forced expiratory volume in 1 second; FVC, forced vital capacity; SABA, short-acting bronchodilator.
*Percent predicted values for forced expiratory volume in 1 second (FEV;) or ratio of FEV,/forced vital capacity (FVC). Normal FEV,/FVC: 8-19 yr, 85%; 20-39 yr, 80%; 40-59 yr, 75%;

60-80 yr, 70%.
tConsider short-term corticosteroid therapy.
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health history, and peak flow variability or spirometry) are
positive. Pulmonary function tests can be used to determine the
reversibility of bronchoconstriction and thus establish the diag-
nosis of asthma.

The PEFR measured by the peak flow meter generally corre-
lates with forced expiratory volume in 1 second (FEV,) and is a
helpful tool to diagnose and manage asthma.> However, to con-
firm the diagnosis of asthma, spirometry is preferred as there are
a variety of peak flow meters on the market, but no standardized
PEFR reference values. In general, however, peak flow meters
are best designed as monitoring, and not diagnostic, devices.*

TABLE 29-3 COMPARISON OF ASTHMA
AND COPD*

ASTHMA COPD
Clinical Features
Age Usually <40 yr (onset) Usually 40-50 yr (onset)
Smoking Not causal Long history (>10-20
history pack-years)
Health and Presence of allergy, Infrequent allergies;
family rhinitis, eczema; may have exposure to
history family history of environmental pollutants;
asthma with a-antitrypsin
deficiency, a family history
of lung or liver disease
without smoking history
Clinical Intermittent, vary day Slowly progressive and
symptoms to day, at night or persistent
early morning
Dyspnea Absent except in Dyspnea during exercise
exacerbations or
poor control
Sputum Infrequent Often
Disease Stable (with Progressive worsening (with
course exacerbations) exacerbations)

Diagnostic Study Results
ABGs Normal between
exacerbations

Between exacerbations in
advanced COPD
e Often low-normal pH and
PaOZ
e High-normal PaCO, with
high HCO3~ (compen-
sated respiratory acidosis)
pH T Early in N-l
exacerbation, then
Lif prolonged or
severe exacerbation
Pa0O, 1 N-1
PaCO, 1 Early in N-T
exacerbation, then
T if prolonged or
severe exacerbation

Chest x-ray May reveal Hyperinflation; may have
hyperinflation cardiac enlargement,
flattened diaphragm
Lung Often normalizes Never normalizes
volumes
e Total lung Increased Increased
capacity
e Residual Increased Increased
volume
e FEV, Decreased Decreased
e FEV,/FVC Normal to decreased Decreased (<70%)

ABGs, Arterial blood gases; FEV;, forced expiratory volume in 1 second; FVC, forced
vital capacity.
*Individuals may have features of both asthma and COPD.

Pulmonary function tests (PFTs) are usually normal between
asthma attacks if the patient has no o ther underlying pulmo-
nary disease. However, the patient with asthma may show an
obstructive pattern with asthma including a decrease in forced
vital capacity (FVC), FEV,, PEFR, and FEV, to FVC ratio
(FEV,/EVC). (The normal values for pulmonary function tests
are discussed in Chapter 26.)

When PFTs are done, the patient is asked to withhold taking
any bronchodilator medications for 6 to 12 hours before the
test. PFTs can be done before and after the administration of
a bronchodilator to determine the degree of the response. This
may help to document reversibility of airway obstruction, as
this is critical information for diagnosing asthma. A p ositive
response to the bronchodilator is an increase of more than
200 mL and an increase of more than 12% between preadminis-
tration and postadministration values.

Lung function parameters fall from their baseline levels during
an exacerbation. Some patients with symptoms of asthma have
normal lung function. Therefore measures of airway responsive-
ness to known bronchial irritants, such as methacholine, hista-
mine, or exercise, may help establish the diagnosis of asthma.*

An elevated serum eosinophil count and elevated serum IgE
levels are highly suggestive of atopy (allergic tendency), which
may be arisk factor in a p erson’s asthma. Allergy skin testing
may be of some value to determine sensitivity to specific aller-
gens. However, a p ositive skin test does not necessarily mean
that the allergen is causing the asthma attack. On the other
hand, a negative allergy test does not mean that the asthma is
not allergy related. A radioaller gosorbent test (RAST), which
is a blood test, is sometimes used to identify allergic causes in
certain patients who show negative skin tests and in those who

TABLE 29-4 COLLABORATIVE CARE

Asthma

Diagnostic

History and physical examination

Pulmonary function studies including response to bronchodilator
therapy

Peak expiratory flow rate (PEFR)

Chest x-ray

Measurement of oximetry

Allergy skin testing (if indicated)

Blood level of eosinophils and IgE (if indicated)

Collaborative Therapy

Intermittent or Persistent Asthma

Identification and avoidance/elimination of triggers

Patient and caregiver teaching

Drug therapy (see Tables 29-6 and 29-7 and Fig. 29-4)

Asthma action plan (see Table 29-13)

Desensitization (immunotherapy) if indicated

Assess for control (e.g., Asthma Control Test [ACTI) (see Fig. 29-5)

Severe or Life-Threatening Asthma Exacerbation
Sa0, monitoring

ABGs

Inhaled B,-adrenergic agonists

Inhaled anticholinergic agents (only in the initial treatment)
0O, by mask or nasal prongs

IV or oral corticosteroids

IV fluids

IV magnesium and/or heliox

Intubation and assisted ventilation

ABGs, Arterial blood gases; IgE, immunoglobulin E; SaO,, oxygen saturation.



SECTION 5 Problems of Oxygenation: Ventilation

should not be skin tested (e.g., patients with severe eczema).
(Allergy testing is discussed in Chapter 14.)

A chest x-ray in an asymptomatic patient with asthma is usu-
ally normal, but needs to be obtained as a bas eline on initial
diagnosis. A chest x-ray obtained during an acute attack usually
shows hyperinflation and may reveal other complications of
asthma such as mucoid impaction, pneumothorax, atelectasis,
or pneumomediastinum.

If the patient has w heezing and acute distress, it isnot
feasible to obtain a detailed health history (although a family
member may supply some pertinent information). During an
acute attack of asthma, bedside spirometry (specifically FEV,
or FVC, but usually PEFR) may be used to monitor obstruction.
Pulmonary function test results, serial spirometric parameters,
oximetry, and measurement of ABGs help provide information
about the severity of the attack and the response to therapy.
A complete blood cell count (CBC) and serum electrolytes are
also obtained to help monitor the course of therapy.

A sputum specimen for culture and sensitivity may be
obtained to rule out the presence of bacterial infection, espe-
cially if the patient has p urulent sputum, a history of upper
respiratory tract infection, a fever, or an elevated white blood
cell (WBC) count. However, the vast majority of asthma exacer-
bations are viral in nature and sputum cultures are rarely done
on an outpatient basis.

A hand-held, point-of-care device, called N iox Mino,
measures airway inflammation related to asthma. It measures
fractional exhaled nitric oxide (FENO). Nitric oxide levels are
increased in the breath of people with asthma, and changes
in FENO levels may indicate if inflammation is p resent and

whether or not treatment for asthma is working. However, stud-
ies have not been done to determine the effectiveness of FENO
to aid in the diagnosis of asthma.

Collaborative Care

The National Asthma Education and Prevention Program
(NAEPP) of the National Heart, Lung, and Blood Institute
(NHLBI) has convened expert panels to prepare guidelines for
the diagnosis and management of asthma.* The first NAEPP
report served as a basis f or the development of reports pre-
pared by asthma experts worldwide, and the Global Initiative
for Asthma (GINA) was cr eated. The goals of GINA are to
decrease asthma morbidity and mortality rates and improve the
management of asthma worldwide.? The reports of NAEPP and
GINA are quite similar. The NAEPP guidelines are presented in
this chapter (e.g., Tables 29-2 and 29-5 and Fig. 29-4 ).

The goal of asthma treatment isto achieve and maintain
control of the disease.” Once the patient is diagnosed, the guide-
lines give direction on classification of severity (see Table 29-2)
and which medications (based on steps 1 through 6) the patient
requires (Table 29-5 and Fig. 29-4). The current guidelines
focus on (1) assessing the severity of the disease at diagnosis
and initial treatment and then (2) monitoring periodically to
achieve control of the disease. At initial diagnosis, a patient may
have severe asthma and require step 4 or 5 of asthma medica-
tion. After treatment, the patient is assessed as to the level of
control (i.e., well controlled, not well controlled, or very poorly
controlled) (see Table 29-5). As the patient achieves control of
the symptoms the health care provider steps down the medi-
cation or steps it up if the symptoms worsen. Achieving rapid

. Persistent Asthma: Daily Medication
Intermittent Consult with asthma specialist if step 4 care or higher is required.
Asthma Consider consultation at step 3.
Step 6 Step up if
Step 5 Pref . needed
referre
. (first, check
Step 4 l"referred ng&gz\se ICS | adherence,
Step 3 Preferred High-dose L v el environmental
Preferred diom-d ICS + LABA corticosteroid control, and
Low-d I'\ég lumLAB?:e AND AND co-morbid
Step 2 e G + : i conditions)
+ LABA Alternative Consider Conswl.er
Preferred OR Modiom-d omalizumab ?mollzumob
. Medium-dose SSIUICOSE for patients or patients
Step 1 :);: dose'[CS ICS |¢fi + T who have who have Assess’
Preferred ernative , either ' allergies i control
SABA ITRA or Alternative theophylline, 9 allergies
as needed theophylline Low-dose ICS or zileuton
+ either IjTRAI Step down if
theophylline, possible
or zileuton

Each step: Patient education, environmental control, and management of co-morbidities.

Quick-Relief Medication for All Patients

e SABA as needed for symptoms. Intensity of treatment depends on severity of symptoms: up to three treatments

at 20-minute intervals as needed. Short course of oral systemic corticosteroids may be needed.
e Use of SABA >2 days a week for symptom relief (not prevention of EIB) generally indicates inadequate
control and the need to step up treatment.

Key: EIB, Exercise-induced bronchospasm; ICS, inhaled corticosteroid; LABA, long-acting inhaled Bo-agonist;

LTRA, leukotriene receptor antagonist; SABA, inhaled short-acting Bo-agonist.
FIG. 29-4 Drug therapy: stepwise approach for managing asthma.

(and asthma is
well controlled
at least
3 months)
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control of the symptoms is the goal in order to return the patient
to her or his daily functioning at the best possible level* (see
Fig. 29-4). The level of control is based on the patient’s responses
to symptoms, nighttime awakenings, interferences with normal
activity, and use of rescue or reliever medication.

Several validated questionnaires, such as the Asthma Control
Test (ACT), provide data on these quality-of-life issues ( Fig.
29-5 Yhe level of control is also determined by the patient’s
current peak flow or FEV,. In addition, any exacerbations or
adverse effects of treatment will determine the level of control.
Patients have individual responses to treatment and thus are in
a state of flux as they seek to achieve control and minimize the
risk for future exacerbations.

Intermittent and Persistent Asthma. The classification of
severity of asthma at initial diagnosis hel ps determine which
types of medications are best suited to control the asthma
symptoms (see Tables 29-2 and 29-5). Patients in all c lassifica-
tions of asthma will r equire a short-term (rescue or reliever)
medication. The short-acting f3,-adrenergic agonists (SABAs)
(e.g., albuterol) are the gold standard and most effective. Patients
with persistent asthma must be on a long-term or controller med-
ication (Table 29-6). Inhaled corticosteroids (ICSs) (e.g., flutica-
sone [Flovent]) are the most effective class of drugs to combat the
inflammation. (See later section on drug therapy in this chapter.)

Acute Asthma Exacerbations. Asthma exacerbations may be
mild to life threatening. With mild exacerbations, the patient
has difficulty breathing only with activity and may feel that
he or she “can’t get enough air” The peak flow is greater than
70% of the patient’s personal best, and usually the symptoms
are relieved at home promptly with an SABA such as albuterol
delivered via a neb ulizer or metered-dose inhaler (MDI) with
a spacer. For any classification of asthma, ina “ rescue plan”
patients are instructed to take 2 to 4 puffs of albuterol every
20 minutes three timesto gain rapid control of symptoms.
Occasionally a short course of oral corticosteroids is needed to
decrease airway inflammation.

With a moderate exacerbation, dyspnea interferes with usual
activities and peak flow is 40% to 60% of personal best. In this
situation, the patient usually comes to the ED or a health care
provider’s office to get help. Relief is p rovided with the SABA
delivered as in t he mild exacerbation and oral corticosteroids
are needed. Oral routes are usually as effective as IV r outes,
as well as being less invasive and less exp ensive. The patient’s
symptoms may persist for several days even after the cortico-
steroids are started. Oxygen can be used with both mild and
moderate exacerbations to maintain SpO, at 90% or greater.
The patient’s symptoms and peak flow are monitored and lung
auscultation is done to ensure the patient is moving air. A good
response would be measured by the peak flow (or FEV,) return-
ing to 70% of personal best, normal airflow on physical exami-
nation, alleviation of patient’s distress, and findings sustained
more than 1 hour after the last treatment.*

Severe and Life-Threatening Asthma Exacerbations. Severe
and life-threatening asthma was previously discussed on p. 592.
Management of the patient with severe and life-threatening
asthma focuses on correcting hypoxemia and improving ven-
tilation. The goal is to keep the O, saturation at 90% or greater.
Continuous monitoring of the patient is cr itical. Obtaining
a PEFR during a severe asthma attack is usually not possible.
However, if it can be obtained and it is less than 200 L/min, it
indicates severe obstruction in all but very small adults. Many
of the therapeutic measures are the same as those for acute
asthma. Repetitive or continuous SABA administration is pro-
vided in the ED. Initially three treatments of SABA (spaced
20 to 30 minutes apart) are given. Then more SABA is given
depending on the patient’s airflow, improvement, and side
effects from the SABA. The person with a severe asthma exacer-
bation usually has partial relief from the SABA plus ipratropium
(Atrovent). However, the patient with life-threatening asthma
will have minimal if any relief from the same medications. After
the initial treatment, ipratropium (Atrovent) is not given during
the inpatient stay as it has not been found to deliver any added

TABLE 29-5 COMPONENTS OF CONTROL OF ASTHMA

CLASSIFICATION OF ASTHMA CONTROL

COMPONENTS OF CONTROL WELL CONTROLLED NOT WELL CONTROLLED VERY POORLY CONTROLLED
Impairment

Symptoms <2 days/wk >2 days/wk Throughout the day

Nighttime awakenings <2/mo 1-3/wk >4/wk

Interference with normal activity None Some limitation Extremely limited

SABA use <2 days/wk >2 days/wk Several times/day

FEV, or peak flow >80% predicted/personal best 60%-80% predicted/personal best <60% predicted/personal best

Risk

Exacerbations requiring oral 0-1/yr >2/yr
corticosteroids Consider severity and interval since last exacerbation

Progressive loss of lung function Evaluation requires long-term follow-up

Treatment-related adverse effects Can vary in intensity from none to very troublesome and worrisome. Level of intensity does not

correlate to specific levels of control but should be considered in the overall assessment of risk. —

Recommended Action for Treatment

(Based on assessment of control) e Maintain current step e Step up one step e Consider oral corticosteroids
e Regular follow-up every 1-6 mo e Reevaluate in 2-6 wk e Step up one or two steps and
to maintain control e For side effects, consider reevaluate in 2 wk

e Consider step down if well
controlled for at least 3 mo

alternative treatment options e For side effects, consider
alternative treatment options

Source: Expert Panel Report 3: Guidelines for the Diagnosis and Management of Asthma. National Asthma Education and Prevention Program, National Heart, Lung, and Blood
Institute, 2007.
FEV/;, Forced expiratory volume in 1 second; SABA, short-acting bronchodilator.
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1. In the past 4 weeks, how much of the time did your asthma keep you from getting as much done at
work, school, or at home?

(11 (2 (13 (a4 (15 [

All of Most of Some of A little of None of Score
the time the time the time the time the time

2. During the past 4 weeks, how often have you had shortness of breath?

[ 11 []2 [13 [ a4 [15 []

More than Once 3 to 6 times Once or twice Not Score
once a day a day a week a week atall

3. During the past 4 weeks, how often did your asthma symptoms (wheezing, coughing, shortness of
breath, chest tightness, or pain) wake you up at night or earlier than usual in the morning?

[ 11 [ [13 [ la [ 15 [ ]

4 or more 2t03 Once One Not Score
nights a week  nights a week a week or twice atall

4. During the past 4 weeks, how often have you used your rescue inhaler or nebulizer medication
(such as albuterol)?

[ 1 []2 (I3 [ a4 [15 []

3 or more 1 or 2 times 2 or 3 times Once a week Not Score
times per day per day per week or less at all

5. How would you rate your asthma control during the past 4 weeks?

[ 11 []2 I3 [ a4 [ 15 [ ]

Not controlled Poorly Somewhat Well Completely Score
at all controlled controlled controlled controlled

Total score: -

Note: If the total point value <19, asthma may not be well controlled. The patient should talk
with the health care provider.

FIG. 29-5 Asthma Control Test™ Health Survey 2003, 2004 by QualityMetric Incorporated—All rights
reserved. Asthma Control Test™ is a trademark of QualityMetric Incorporated.

benefit. Nebulized SABAs are continued for several days even

TABLE 29-6 DRUG THERAPY after clinical improvement is noted.*

Long-Term Control versus Quick Relief of Asthma In severe asthma, oral systemic corticosteroids are given to
patients who do not respond to the initial SABA. It is no longer

Long-Term Control Medications recommended that patients double the dose of ICSs in times
é\nt‘unflamg"ator ko of an exacerbation as this isnot effective. In life-threatening
orticosteroics asthma, corticosteroids are administered intravenously and are

® Inhaled (e.g., fluti il t . . .
. Onraal ?e_gf gredﬁils?:;ne[ ovent) usually tapered rapidly. IV co rticosteroids (e.g., methylpred-

Leukotriene modifiers (e.g., montelukast [Singulair]) nisolone) are administered every 4 to 6 hours, although their
Anti-IgE (omalizumab [Xolair]) peak effect is not apparent for 4 to 12 hours. Then the patient

is started on the oral corticosteroids. The length of oral pred-
Bronchodilators nisone treatment for both severe and life-threatening asthma

Long-acting inhaled B,-adrenergic agonists (e.g., salmeterol [Serevent])
Long-acting oral f,-adrenergic agonists (e.g., albuterol [VoSpire ER])
Methylxanthines (e.g., theophylline [Uniphyl])

Anticholinergics (inhaled) (e.g., tiotropium [Spirival)

after discharge is usually about 10 days. Inhaled corticosteroids
are usually added while the patient is still in the hospital. High-
dose ICSs prevent asthma relapse and may be prescribed until
the patient can step down to lower doses. In severe and life-

Quick-Relief Medications threatening asthma, adjunctive medications such as IV magne-

Bronchodilators _ _ _ sium sulfate may be administered in certain adults with a very

Short-acting inhaled p,-adrenergic agonists (e.g., albuterol [Proventil low FEV, or peak flow (less than 40% of predicted or personal
HFAI)

best at presentation) or those who fail to respond to initial treat-
ment. In addition, when the patient is in the hospital, heliox (a
Antiinflammatory Drugs mixture of helium and oxygen) may be used to deliver the nebu-
Corticosteroids (systemic) (e.g., prednisone)* lized albuterol as helium has a low density and may improve the
: — : bronchodilation of the albuterol.>*

*Considered quick-relief drugs when used in a short burst (3 to 10 days) at the start S 1 tal O, is oi b Kk 1 t hi

of therapy or during a period of gradual deterioration. Corticosteroids are not used for upplemental U, 1S given by mask or nasa p'I'OHgS O achieve
immediate relief of an ongoing attack. a PaO, of at least 60 mm Hg or an O, saturation greater than

Anticholinergics (inhaled) (e.g., ipratropium [Atrovent])
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90%. An arterial catheter may be inserted to facilitate frequent
ABG monitoring. Because the patient’s insensible loss of fluids
is increased and the metabolic rate is increased, moderate rates
of IV fluids are given to provide optimal hydration. Sodium
bicarbonate administration is usuall y limited to treatment
of severe metabolic or respiratory acidosis (pH <7.29) in t he
mechanically ventilated patient because effective bronchodila-
tion by B-adrenergic agonists is not possible if the patient has
extreme acidosis. B ronchoscopy, although rarely performed
during an acute attack, may be necessary to remove thick
mucous plugs.

Occasionally, asthma exacerbations are life threatening and
respiratory arrest is p ending or actually occurring. Therefore
the patient will require intubation and mechanical ventilation if
there is no response to treatment. The patient will be provided
with 100% oxygen, hourly or continuously nebulized SABAs,
IV corticosteroids, and possible other adjunctive therapies as
noted previously.

Theophylline, mucolytics, and sedatives are no longer recom-
mended for asthma exacerbations. Avoid sedatives because they
can result in depression of the respiratory drive and possible
death. Antibiotics are not recommended for asthma treatment
unless there are signs of bacterial pneumonia, fever, and puru-
lent sputum, suggesting bacterial infections. Chest physiother-
apy has no role and is generally not recommended for asthma
because it is too stressful for the breathless patient.’* Although
it is no longer listed in the guidelines for usual asthma exacer-
bation management, epinephrine is occasionally administered
for acute treatment of anaphylaxis if s elective [3,-adrenergic
agonists are not available. If epinephrine isadminist ered,
patients need their blood pressure (BP) and electrocardiogram
(ECG) monitored closely.

The Alair Bronchial Thermoplasty system is a medical device
that uses radiofrequency energy to treat patients with severe and
persistent asthma who are not well controlled with drugs. The
device is composed of a catheter with an electrode tip that deliv-
ers a form of electromagnetic energy (radiofrequency energy)
directly to the airways. A controller unit generates and controls
the energy. The Alair system treats asthma symptoms that result
from inflammation by using radiofrequency energy to heat the
lung tissue in a co ntrolled manner, reducing the thickness of
smooth muscle in the airways and improving the patient's abil-
ity to breathe. To benefit, patients will require multiple sessions
targeting different areas in the lungs.

Drug Therapy

A stepwise approach to drug therapy is based initially on the
asthma severity and then on level of control. Persistent asthma
requires daily long-term therapy in addition to appropriate medi-
cations to manage acute symptoms. Medications are divided into
two general classifications: (1) quick-relief or rescue medications
to treat symptoms and exacerbations, such as SAB As, and
(2) long-term control medications to achieve and maintain con-
trol of persistent asthma, such as ICSs (see Table 29-6). Some of
the controllers are used in combination to gain better asthma
control (e.g., fluticasone/salmeterol [Advair]).

Antiinflammatory Drugs

Corticosteroids. Chonic inflammation is a primary compo-
nent of asthma. Corticosteroids are antiinflammatory medi-
cations that reduce bronchial hyperresponsiveness, block the
late-phase reaction, and inhibit migration of inflammatory cells.
Corticosteroids are more effective in improving asthma control

than any other long-term drug. ICSs are first-line therapy for
patients with persistent asthma requiring step 2 through 6 ther-
apy (see Fig. 29-4). Usually, ICSs must be administered for 1 to
2 weeks before maximum therapeutic effects can be seen. Some
ICSs (e.g., fluticasone [Flovent], budesonide [Pulmicort]) begin
to have a therapeutic effect in 24 hours. Administration of these
drugs needs to be done on a fixed schedule.

When ICSs are administered, asthma can usually be con-
trolled without significant systemic side effects because little
systemic drug absorption occurs from these devices. However,
ICSs at the highest dosage levels have been associated with
side effects such as easy bruising and accelerated bone loss.?
Oropharyngeal candidiasis, hoarseness, and dry cough are local
side effects caused by inhalation of corticosteroids. These prob-
lems can be reduced or prevented by using a spacer (Fig. 29-6)
with the MDI and by gargling with water or mouthwash after
each use. Using a spacer o r holding device for inhalation of
inhaled corticosteroids can be helpful in getting more medi-
cation into the lungs. However, newer drugs (e.g., ciclesonide
[Alvesco]) that are activated inthe lungs (not the pharynx)
appear to minimize these side effects without the need for a
spacer or mouth rinsing.’

Short courses of orally administered corticosteroids are indi-
cated for acute exacerbations of asthma to gain prompt control.
Maintenance doses of oral corticosteroids maybe necessaryto con-
trol asthma in a minority of patients with severe chronic asthma
when long-term therapy is required. A single dose in the morning
to coincide with endogenous cortisol production and alternate-
day dosing are associated with fewer side effects. (Side effects of
long-term corticosteroid therapy are discussed in Chapter 50.)
Women, especially postmenopausal women, who have asthma
and who use corticosteroids should take adequate amounts of
calcium and vitamin D and participate in regular weight-bearing
exercise. (Osteoporosis is discussed in Chapter 64.)

Leukotriene Modifiers. leukotriene modifiers include leu-
kotriene receptor blockers (antagonists) (zafirlukast [Accolate],
montelukast [Singulair]) and leukotriene synthesis inhibitors
(zileuton [Zyflo CR]). These drugs interfere with the synthesis or
block the action of leukotrienes. Leukotrienes are inflammatory

FIG. 29-6 Example of an AeroChamber spacer used with a metered-
dose inhaler.
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TABLE 29-7 DRUG THERAPY

Asthma and Chronic Obstructive Pulmonary Disease

ROUTE OF
DRUG ADMINISTRATION SIDE EFFECTS (SE) COMMENTS*
Antiinflammatory Agents
Corticosteroids
hydrocortisone (Solu-Cortef) I\ With long-term use: cushingoid Alternate-day therapy minimizes SE. Oral dose
methylprednisolone Oral, IV appearance, skin changes (acne, striae, should be taken in morning with food or milk.
(Medrol, Solu-Medrol) bruising), osteoporosis, increased When given in high doses, observe for epigastric
prednisone Oral appetite, obesity, peptic ulcer, distress. Long-term corticosteroid therapy
hypertension, hypokalemia, cataracts, requires supplementation with vitamin D and
menstrual irregularities, muscle calcium to prevent osteoporosis.
weakness, immunosuppression, Discontinue gradually over time to prevent adrenal
catabolism. insufficiency. If during tapering symptoms recur,
With short-term use (e.g., <2 wk): sleep health care provider should be notified.
disturbances, increased appetite.
fluticasone (Flovent HFA, MDI, DPI Oral candidiasis (thrush), hoarseness, Not recommended for acute asthma attack. Rinse
Flovent Diskus) irritated throat, headache, sinus mouth with water or mouthwash after use to
infection, upper respiratory infection. prevent oral fungal infections. Use of spacer
device with MDI may decrease incidence of oral
candidiasis. With inhaled corticosteroids, may
not see effects until after at least 2 wk of regular
treatment.
beclomethasone (Qvar) MDI Oral candidiasis, hoarseness, irritated Same as fluticasone except less oral candidiasis
throat, dry mouth, cough, few systemic because of very small particle size which is
effects except for headache. deposited deeper in the airways.
budesonide (Pulmicort DPI Same as above.
Turbuhaler)
mometasone (Asmanex DPI Same as above.
Twisthaler)
ciclesonide (Alvesco) MDI Headache, nasopharynagitis. Oral candidiasis and other localized oropharyngeal
effects (e.g., hoarseness). Fewer SE than other
ICSs because of small particle size with minimal
activation in oropharynx.
Anticholinergics
Short-Acting
ipratropium (Atrovent HFA) Nebulizer, MDI Drying of oral mucosa, cough, flushing Alternating schedules of p-adrenergic agonists
of skin, bad taste. and atropine administration may be helpful
in some patients. Temporary blurred vision if
sprayed in eyes. Use cautiously in patients with
narrow-angle glaucoma or prostatic enlargement.
Ongoing review to determine if this class
of anticholinergics places patients at risk for
cardiovascular events, including strokes.
Long-Acting
tiotropium (Spiriva DPI Dry mouth, upper respiratory infection. Blurred vision if powder comes in contact with
HandiHaler) eyes. Must discontinue use of ipratropium while
on tiotropium. Patient must use short-acting
p-adrenergic agonists for quick-relief medication.
See above related to class risk.
Anti-IgE
omalizumab (Xolair) Subcutaneous Injection site reaction (e.g., bruising, Only for moderate to severe persistent allergic
injection redness, warmth, pain). asthma with symptoms not adequately

controlled by ICS. Not for acute bronchospasm.
Administer only under direct medical supervision
and observe patient for a minimum of 2 hr
following administration as anaphylaxis has been
reported with use.

BP, Blood pressure; CNS, central nervous system; DPI, dry powder inhaler; G/, gastrointestinal, HFA, hydrofluoroalkane (propellant); /CSs, inhaled corticosteroids; /V, intravenous; MDI,

metered-dose inhaler.

*For patient instructions in English and Spanish for the devices, see www.chestnet.org/patients/guides/inhaledDevices.php.
TFDA is continuing to review clinical trial data to assess mood and behavioral adverse events related to drugs that act through the leukotriene pathway, and further updated informa-

tion can be found at www.fda.gov/medwatch.
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TABLE 29-7 DRUG THERAPY —cont’d

Asthma and Chronic Obstructive Pulmonary Disease

ROUTE OF

DRUG ADMINISTRATION

SIDE EFFECTS (SE)

COMMENTS*

Leukotriene Modifierst
Leukotriene Receptor Blocker
zafirlukast (Accolate) Oral tablets

montelukast (Singulair) Oral tablets, chewable

tablets, oral granules

Leukotriene Inhibitor

zileuton (Zyflo CR) Oral tablets

Bo-Adrenergic Agonists

Inhaled: Short-Acting (SABA)

albuterol (Proventil HFA, Nebulizer, MDI, oral
Ventolin HFA, ProAir HFA, tablets including
AccuNeb, VoSpire ER [oral extended release

only]) Note: Oral tablets not
for acute use, only
long acting
levalbuterol (Xopenex, Nebulizer, MDI

Xopenex HFA)
pirbuterol (Maxair Autohaler) ~ MDI

Inhaled: Long-Acting (LABA)

salmeterol (Serevent) DPI

formoterol (Foradil Aerolizer, ~ DPI, nebulizer

Perforomist) Perforomist is for
nebulizer
arformoterol (Brovana) Nebulizer

Methylxanthines

|V agent: aminophylline
(second-line therapy)

Oral: theophylline (Elixophyl-
lin, TheoCap, Theochron,
Theo-24, Uniphyl)

Oral tablets, 1V, elixir,
sustained-release
tablets

Combination Agents
ipratropium and albuterol
(Combivent, DuoNeb)

fluticasone/salmeterol
(Advair Diskus or HFA)

budesonide/formoterol MDI
(Symbicort)

MDI, Nebulizer

DPI, MDI

Headache, dizziness; nausea, vomiting,
diarrhea, fatigue, abdominal pain.

Well tolerated.

T Liver enzymes; dyspepsia, pain,
headache.

Tachycardia, BP changes, nervousness,
palpitations, muscle tremors, nausea,
vomiting, vertigo, insomnia, dry mouth,
headache, hypokalemia.

Tachycardia, nervousness, tremor (less
than albuterol).

Same as albuterol but cardiac effects
are less.

In asthma: Should never be used as
monotherapy. Should be used in
combination with inhaled steroids.

In COPD: Can be used as monotherapy.
Not used for rapid relief of dyspnea.

Headache, throat dryness, tremor,
dizziness, pharyngitis.

Angina, tachycardia, nervousness,
headache, tremor, dizziness.

See formoterol.

Tachycardia, BP changes, dysrhythmias,
anorexia, nausea, vomiting,
nervousness, irritability, headache,
muscle twitching, flushing, epigastric
pain, diarrhea, insomnia, palpitations.

Not for acute asthma attacks.

Take at least 1 hr before or 2 hr after meals.
Affects metabolism of erythromycin and theoph-
ylline. Not to be used to treat acute asthma
episodes.

Not to be used to treat acute asthma episodes.

Monitor liver enzymes. May interfere with
metabolism of warfarin (Coumadin) and
theophylline. Not to be used to treat acute
asthma episodes.

Use with caution in patients with cardiac disorders
as B-agonists may cause T BP and heart rate,
CNS stimulation/excitation, and T risk of
dysrhythmias. Has rapid onset of action
(1-3 min). Duration of action is 4-8 hr.

Too frequent use can result in loss of
effectiveness.

Not to exceed 2 puffs 12hr. Not to be used for
acute exacerbations. Has a counter.

Can affect blood glucose levels. Should be used
with caution in patients with diabetes.

See formoterol. For chronic COPD use.

Wide variety of response to drug metabolism
exists. Half-life is | by smoking and T by heart
failure and liver disease. Cimetidine, cipro-
floxacin, erythromycin, and other drugs may
rapidly T theophylline levels. Taking drug with
food or antacids may help Gl effects. Patient
must be encouraged to take drugs even when
feeling well.

Also see each component of medications for SE.

Chest pain, pharyngitis, diarrhea, nausea.
Headache, pharyngitis, oral candidiasis.

Dysrhythmias, hypertension, paradoxic
bronchospasm.

Patients must be careful not to overuse. Must take
as prescribed.

See salmeterol and fluticasone. Has a counter.
Comes in three different strengths.

See budesonide and formoterol. Has a counter.
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mediators produced from arachidonic acid met abolism (see
Chapter 13, Fig. 13-2). L eukotrienes are potent bronchocon-
strictors, and some also cause airway edema and inflamma-
tion, thus contributing to the symptoms of asthma. Because
these drugs block the release of some substances from mast
cells and eosinophils, they have both bronchodilator and anti-
inflammatory effects. These drugs are not indicated for use in
the reversal of bronchospasm in acute asthma attacks. They are
used for prophylactic and maintenance therapy. One advantage
of leukotriene modifiers is that they are administered orally.
Leukotriene modifiers can successfully be used asadd-o n
therapy to reduce (not substitute for) the doses of ICS.

Anti-IgE. Omalizumab (Xolair) is a mo noclonal antibody
to IgE that decreases circulating free IgE levels. Omalizumab
prevents IgE from attaching to mast cells, t hus preventing
the release of chemical mediators. This drug is indicated for
patients with moderate to severe persistent, allergic asthma or
those requiring step 5 or 6 care with persistent asthma that can-
not be controlled with ICSs.>*1® Omalizumab is administered
subcutaneously every 2 to 4 weeks and costs about $18,000 per
year but most medical in surance will cover it. The drug has a
risk of anaphylaxis and patients must receive the medication
in a health care provider's office where this emergency can be
handled.

Bronchodilators. Three classes of bronchodilator drugs cur-
rently used in asthma therapy are f3,-adrenergic agonists (also
referred to as f3,-agonists), methylxanthines and derivatives,
and anticholinergics (see Table 29-7).

Bs-Adrenergic Agonist Drugs. These drugs may be short-acting
f,-adrenergic agonists (SABAs) or long-acting f3,-adrenergic
agonists (LABAs). Because inhaled SABAs are the most effec-
tive drugs for relieving acute bronchospasm (as seen in acute
exacerbations of asthma), they are known as rescue medica-
tions. Examples of these drugs include albuterol (ProAir HFA,
Proventil HFA, Ventolin HFA) and pirbuterol (Maxair Auto-
haler). These drugs have an onset of action within minutes and
are effective for 4 to 8 hours. These drugs act by stimulating
f-adrenergic receptors in the bronchioles, thus producing bron-
chodilation. They also increase mucociliary clearance.

DRUG ALERT —B,-Adrenergic Agonists

e Use with caution in patients with cardiac disorders as they may
cause elevation in BP and heart rate, result in central nervous system
stimulation/excitation, and increase risk of dysrhythmias (both short
and long acting).

e QOveruse may cause rebound bronchospasms (short acting).

f,-Adrenergic agonists are also useful in p reventing bron-
chospasm precipitated by exercise and other stimuli because
they prevent the release of inflammatory mediators from mast
cells. They do not inhibit the late-phase response of asthma or
have antiinflammatory effects. If used frequently, inhaled f3,-
adrenergic agonists may produce tremors, anxiety, tachycardia,
palpitations, and nausea. Overuse of 3,-adrenergic agonists may
cause rebound bronchospasm, which is esp ecially common
with albuterol. Too frequent use of f3,-adrenergic agonists indi-
cates poor asthma control, may mask asthma severity, and may
lead to reduced drug effectiveness. The goal in asthma therapy
is that the patient with persistent asthma will never need to use
SABAs for rescue, but that effective control is achieved with a
long-term controller medication.

SABAs are not drugs for long-term control, and they should
not be used alone for persistent asthma. They are used in any
stage of asthma for quick relief and should be with the patient
at all times f or that purpose. Oral ,-agonists are rarely used

because of the significant cardiovascular side effects, but are
used for long-term control. However, they should not be used
alone or as first-line therapy in treating asthma.

DRUG ALERT—Long-Acting B,-Adrenergic Agonists

e Should not be the first medicine used to treat asthma.

e Should never be used as the only medication to treat asthma but
should be added to the treatment plan only if other controller medi-
cines do not control asthma.

e Do not use these drugs to treat wheezing that is getting worse.

e Always use a short-acting f,-agonist to treat sudden wheezing.

LABAs include salmeterol (Serevent) and formoterol (Foradil)
and they are effective for 12 hours. LABAs are added to a daily
dose of ICSs for long-term control of moderate to severe persis-
tent asthma (i.e., step 3 or higher for long-term control and pre-
vention of symptoms), particularly those at night. LABAs also
decrease the need for SABAs, decrease the number of asthma
exacerbations, and allow patients to achieve better asthma con-
trol with a lower dose of ICSs.34

LABAs should never be used as monotherapy for asthma, and
should only be used if the patient is on an ICS. Tell patients that
these drugs should not be used to treat acute symptoms. Teach
the patient that these drugs are used only once every 12 hours
and are not used to obtain quick relief from bronchospasm.

Combination therapy using an ICS and LABA is available
in several inhalers (e.g., fluticasone/salmeterol [Advair] and
budesonide/formoterol [Symbicort]. The combinations are more
convenient, improve compliance, and ensure that patients
receive the LABA together with an ICS.

Methylixanthines. Sistained-release methylxanthine (theoph-
ylline) preparations are not a first-line controller medication.
They are used only as an alternative therapy for step 2 care in
mild persistent asthma. Methylxanthine isa b ronchodilator
with mild antiinflammatory effects, but the exact mechanism of
action is unknown.

DRUG ALERT—Theophylline

e |nstruct patient to report signs of toxicity: nausea, vomiting, seizures,
insomnia.

¢ Avoid caffeine to prevent intensifying adverse effects.

The main problem with theophylline is the relatively high
incidence of interaction with other drugs and the occurrence
of side effects, which include nausea, headache, insomnia, gas-
trointestinal distress, tachycardia, dysrhythmias, and seizures.
Because theophylline has a na rrow margin of safety, monitor
serum blood levels regularly to determine if the drug is within
therapeutic range.

Anticholinergic Drugs. Anticholinergic agents (e.g., ipratro-
pium [Atrovent]) block the bronchoconstricting influence of
the parasympathetic nervous system. These drugs are less effec-
tive than 3,-adrenergic agonists. Anticholinergic drugs are used
for quick relief in those patients unable to tolerate SABAs. In
addition, they are used in a s evere asthma exacerbation, often
nebulized with an SABA, while the patient is b eing initially
treated. The onset of action of ipratropium is slower than f,-
adrenergic agonists, peaking at 30 minutes to 1 hour and lasting
up to 4 to 6 hours. Systemic side effects of inhaled anticholiner-
gics are uncommon because they are poorly absorbed. The most
common side effect of anticholinergic drugs is a dry mouth.

Inhalation Devices for Drug Delivery. The multiple devices
for asthma drug administration can be confusing. The majority
of asthma drugs are administered only or preferably by inha-
lation because systemic side effects are reduced and the onset
of action is fast er. Inhalation devices include metered-dose
inhalers (MDIs), dry powder inhalers (DPIs), and nebulizers.
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Inhalers. MDIs are small, hand-held, pressurized devices that
deliver a measured dose of drug with each activation. Dosing is
usually accomplished with one or two puffs. Nebulizers are small
machines used to convert drug solutions into mists. Inhalation
of the mist can be done through a face mask or mouthpiece held
between the teeth. They are usually used for severe asthma or
for individuals who have difficulty with the MDI inhalation.

Individuals who have poor coordination can solve this
problem by using a spacer de vice (AeroChamber, InspirEase)
(see Fig. 29-6). Adding a spacer to an MDI also improves the
amount of drug delivered to the lungs.

All MDIs are mandated by international law to have an
ozone-friendly propellant, which is a hydrofluoroalkane (HFA).
This propellant is no ntoxic, evaporates almost in stantly once
it forces medicine out of the MDI canister, and is not harmful

to the patient. Before HFAs, the MDI propellants were chloro-
fluorocarbons (CFCs), which were known to deplete the Earth’s
ozone layer. In 2010 the U.S. FDA mandated that all MDIs that
use CFC be phased out. By 2013 CFC will no t be used for any
MDI. Patients who have had to switch to the HFA need reas-
surance that the HFA MDIs are delivering safe, appropriate
amounts of drug, but there are differences in what they feel and
taste. You must be vigilant in assessing the patient’s use of these
drugs as some patients do not believe the medication “works”
because it is different.

The MDI should be cleaned by removing the dust cap and
rinsing it in warm water at least two times per week (Fig. 29-7).
The patient who needs to use several MDIs is o ften unclear
about the order in which to take the medications. Historically it
has been recommended that short-term f,-adrenergic agonists

Using an inhaler seems simple, but most patients do not use it the right way. When you use
your inhaler the wrong way, less medicine gefs to your lungs. (Your physician may give you

other types of inhalers.)

For the next 2 weeks, read these steps aloud as you do them or ask someone to read them to
you. Ask your physician or nurse to check how well you are using your inhaler.
Use your inhaler in one of the three ways pictured below (A or B is best, but C can be used if

you have trouble with A or B).

Steps for Using Your Inhaler

Getting ready 1. Take off the cap and shake the inhaler.

2. Breathe out all the way.

3. Hold your inhaler the way your doctor said (A, B, or C below).

Breathe in slowly 4. As you start breathing in slowly through your mouth, press down
on the inhaler one time. (If you use a holding chamber, first press
down on the inhaler. Within 5 seconds, begin to breathe in slowly.)

5. Keep breathing in slowly, as deeply as you can.

Hold your breath

No

Hold your breath as you count to 10 slowly, if you can.
For inhaled quick-relief medicine (B,-agonists), wait about 1 minute

between puffs. There is no need to wait between puffs for other

medicines.

A. Hold inhaler 1 to 2 inches
in front of your mouth
(about the width of

two fingers).

B. Use a spacer/holding

C. Put the inhaler in your

chamber. These come mouth.
in many shapes and can
be useful to any patient.

Clean Your Inhaler
as Needed

Look at the hole where the
medicine sprays out from your
inhaler. If you see “powder” in
or around the hole, clean the
inhaler. Remove the metal cani-
ster from the L-shaped plastic
mouthpiece. Rinse only the
mouthpiece and cap in warm
water. Let them dry over night.
In the morning, put the canister
back inside. Put the cap on.

Know When to
Replace Your Inhaler

8 puffs per day) 200 puffs

So this canister will last 25
days. If you started using this

For medicines you take each inhaler on May 1, replace it on
day (an example):

Say your new canister has
200 puffs (number of puffs is  your canister.

listed on canister) and you are For quick-relief medicine take
told to take 8 puffs per day.

or before May 25.
You can write the date on

as needed and count each puff.

Do not put your canister in
water to see if it is empty as
water may enter MDI and
impair inhaler.

25 days

in canister

FIG. 29-7 How to use your metered-dose inhaler correctly.
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TABLE 29-8 PROBLEMS ENCOUNTERED
WITH METERED-DOSE INHALER

(MDI) USE

. Failing to coordinate activation with inspiration

. Activating MDI in the mouth while breathing through nose

. Inspiring too rapidly

. Not holding the breath for 10 sec (or as close to 10 sec as possible)

. Holding MDI upside down or sideways

. Inhaling more than 1 puff with each inspiration

. Not shaking MDI before use

. Not waiting a sufficient amount of time between each puff

. Not opening mouth wide enough, causing medication to bounce
off teeth, tongue, or palate

10. Not having adequate strength to activate MDI

11. Unable to understand and incorporate directions

OCOONOOOOAWN =

should be used first to open up the airway and improve the deliv-
ery of subsequent medications. However, this is no longer rec-
ommended because there is no evidence demonstrating that it
is beneficial, and it is a potential source of confusion to patients
because the short-term (3,-adrenergic agonists are usually used
on an as-needed (PRN) basis.!!

One of the major problems with metered-dose drugs is the
potential for overuse, that is, using them much more frequently
than prescribed (more than two canisters per month) rather
than seeking needed medical ca re (Table 29-8). As a patient
develops additional asthmatic symptoms, she or he may use the
p,-adrenergic agonist MDI repeatedly. f,-Adrenergic agonists
help by relieving bronchospasm; they do not treat the inflam-
matory response. Therefore teach the patient the correct thera-
peutic use of these drugs. The patient needs to know the correct
way to determine if the MDI is empty (see Fig. 29-7). In the past,
floating the MDI in water was an appropriate way to determine
if medication remained in the MDI. Now this is not recom-
mended because it is not accurate and water can enter the MDI.
Teach patients that shaking the canister is not an accurate way
to determine if the MDI is empty because they may be hearing
only the propellant when the MDI is nearly empty.

DPIs are simpler to use than MDIs (Fig. 29-8 and Table 29-9 ).
The DPI contains dry, powdered medication and is breath acti-
vated. No propellant is used; instead an aerosol is created when
the patient inhales t hrough a reservoir containing a dose of
powder. The convenient-to-carry diskus has several advantages
over MDIs: (1) less manual dexterity is needed; (2) t here is no
need to coordinate device puffs with inhalation; (3) an easily
visible color or number system indicates the number of doses
left in the diskus; and (4) no spacer is r equired. Disadvantages
are that commonly prescribed drugs are not yet available in
DPIs and the medication may clump if exp osed to humidity.
Since the medicine is only delivered by the patient’s inspiratory
effort, patients with a low FEV (less than 1 L) may not be able
to inspire the medication adequately.

Differences between MDIs and DPIs are presented in
Table 29-10. Aerosolized medication delivery systems, when used
with comparable drug doses, provide equivalent efficacy. There-
fore patients should use the device best suited to their needs.

Nebulizers. Nebulizers are devices that deliver a suspension
of fine particles of liquid in a gas. M edication is nebulized, or
reduced to a fine spray. Nebulizers are usually powered by a
compressed air or O, generator. At home the patient may have

FIG. 29-8 Example of a dry powder inhaler (DPI).

TABLE 29-9 PATIENT AND CAREGIVER
TEACHING GUIDE

How to Use a Dry Powder Inhaler (DPI)

You should include the following instructions when teaching a patient

to use a dry powder inhaler:

1. Remove mouthpiece cap or open the device according to manu-
facturer's instructions. Check for dust or dirt. If there is an external
counter, note the number of doses remaining.

2. Load the medicine into the inhaler or engage the lever to allow the
medicine to become available. Some DPIs should be held upright
while loading. Others should be held sideways or in a horizontal posi-
tion.

3. Do not shake your medicine.

4. Tilt your head back slightly and breathe out, getting as much air out
of your lungs as you can. Do not breathe into your inhaler because
this could affect the dose.

5. Close your lips tightly around the mouthpiece of the inhaler.

6. Breathe in deeply and quickly. This will ensure that the medicine
moves down deeply into your lungs. You may not taste or sense the
medicine going into your lungs.

7. Hold your breath for 10 seconds or as long as you can to disperse
the medicine into your lungs.

8. If there is an external counter, note the number of doses remaining.
It should be one less than the number in step 1 above.

9. Do not keep your DPI in a humid place such as a shower room
because the medicine may clump.

an air-powered compressor; in the hospital, wall O, or com-
pressed air is used to power the nebulizer.

Aerosolized medication orders must include the medication,
dose, diluent, and whether it is to be nebulized with O, or com-
pressed air. The advantage of nebulization therapy is that it is
easy to use. Medications that are routinely nebulized include
albuterol and ipratropium.

The patient is placed in an upright position that allows for
most efficient breathing to ensure adequate penetration and
deposition of the aerosolized medication. The patient must
breathe slowly and deeply through the mouth and hold inspi-
ration for 2 or 3 seconds. Deep diaphragmatic breathing helps
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TABLE 29-10 COMPARISON OF
METERED-DOSE AND DRY

POWDER INHALERS

METERED-DOSE DRY POWDER
INHALER (MDI) INHALER (DPI)
Shake before use Yes, shake well* No
Inspiration Slow Rapid
Spacer Yes, at least None permitted
with inhaled

corticosteroids*
Few have external Most preloaded forms
device include counter
Often 2/dose Often 1/dose
Use water for plastic Avoid moisture
case

Counting device

Inhalations/dose
Cleaning

NONPRESCRIPTION ASTHMA

TABLE 29-11

DRUGS
DRUG INGREDIENTS
PRODUCT SYMPATHOMIMETIC EXPECTORANT
Broncholate Ephedrine Guaifenesin
Syrup
Bronkaid Dual Ephedrine Guaifenesin
Action Caplets
Mini Ephedrine Ephedrine Guaifenesin
Two-Way Action
Tablets
Primatene tablets Ephedrine Guaifenesin
Bronkaid Mist Epinephrine
Primatene Mist Epinephrine
Inhaler

*Most MDlIs use hydrofluoroalkane (HFA) as a propellant and shaking or a spacer
may not be needed. For a large list of devices and downloadable patient teaching
instructions, see www.ginasthma.org.

ensure deposition of the medication. Instruct the patient to
breathe normally in between these large forced breaths to pre-
vent alveolar hypoventilation and dizziness. After the treatment
instruct the patient to cough effectively.

A disadvantage of nebulizer equipment use is the poten-
tial for bacterial growth. Because home nebulization is us ed
for the patient with COPD, it is im portant for you to review
cleaning procedures for home respiratory equipment with the
patient. A frequently used, effective home-cleaning method is to
wash the nebulizer daily in soap and water, rinse it with water,
and soak it for 20 to 30 minutes in a 1:1 w hite vinegar-water
solution followed by a water rinse and air drying. Commercial
respiratory cleaning agents may also be used if directions are
followed carefully. Cleaning the nebulizer in the top shelf of an
automatic dishwasher saves time, and the hot water destroys
most organisms.

Patient Teaching Related to Drug Therapy. hformation
about medications should include the name, purpose, dosage,
method of administration, and schedule, taking into consid-
eration activities of daily living (ADLs) that require energy
expenditure and thus oxygen, such as bathing. Teaching should
also include side effects, appropriate action if side effects occur,
how to properly use and clean devices, and consequences for
breathing if not taking medications as prescribed. One of the
major factors determining success in asthma management is the
correct administration of drugs.

Poor adherence with asthma therapy is a major challenge
in the long-term management of chronic asthma. Lack of
adherence often occurs because the patient has no sym p-
toms. Thus the patient does not realize that the inflammatory
process is ongoing at all times and the patient needs ICSs. In
addition, the inhaled medications are expensive and patients
may not be able to afford them. The patient will use p,-
adrenergic agonist inhalers because they provide immediate
relief of symptoms. However, if the patient is symptom free,
he or she often does not use the long-term therapy (e.g., ICS)
regularly because no immediate benefit is felt. Explain to the
patient the importance and purpose of taking the long-term
therapy regularly, emphasizing that maximum improvement
may take longer than 1 week. It is important to emphasize that
without regular use, the swelling in the airways may progress

and the asthma will likely worsen over time. Become familiar
with the vast array of compassionate use programs offered by
the pharmaceutical companies to help lower-income patients
obtain medications (e.g., www. reedymeds. om).

In addition to the typical MDI and DPI devices, a variety
of other devices are used to deliver inhalant pulmonary medi-
cations. Be certain that the patient understands exactly how
to use the device, and printed instructions should be given.
(See  Ktp:// athma. mtionaljewish. ag/ teatments/ devices for
instructions.) Most inhalant drugs have very clear patient
instructions, but you need to either use a placebo device or the
actual drug to assess the patient’s ability to deliver the medica-
tion. At every visit reassess the patient’s understanding of how
to deliver the drugs.

New drug delivery devices are becoming available at a rapid
pace and you must keep informed of the correct operation of
these. If there are package inserts available, you can review
them before teaching the patient. The drug company websites
have numerous excellent teaching videos available. One prom-
ising delivery device soon to be available in the United States
is the Respimat, which is an easy-to-use hand-held device that
provides a high deposition of drug to the lungs and low mouth
and throat deposition. The Respimat simplifies coordination
between activation of the medication and inhalation yet there
is no propellant and it is independent of inspiratory flow. It also
has a dose indicator.

Nonprescription Combination Drugs. Sveral nonprescrip-
tion combination drugs are available OTC. They are usually
combinations of a bronchodilator and an expectorant (Table
29-11 These agents are advertised as drugs to relieve broncho-
spasm. In general they should be avoided. Many persons con-
sider these drugs safe because they can be obtained without a
prescription. Dangers exist in drugs containing epinephrine as
it acts only for a short time and may increase the patient’s heart
rate and blood pressure. This drug is not recommended for use.

Drugs containing ephedrine (found in many OTC deconges-
tants) cause stimulation of the central nervous and cardiovascu-
lar systems. Side effects include nervousness, heart palpitations
and dysrhythmias, tremors, insomnia, and increases in blood
pressure. Many OTC respiratory products contain ephedrine
and as of September 2006 are located behind the counter at
pharmacies or a prescription is required. This limited access
is to prevent the diversion of ephedrine to the production of
methamphetamine. Also many of the OTC products have been
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reformulated with phenylephrine, instead of ephedrine, which
works well topically but has very modest effects in the oral form.

An important teaching responsibility is to warn the patient
about the dangers associated with nonprescription combination
drugs. These drugs are especially dangerous to a patient with
underlying cardiac problems because elevated blood pressure
and tachycardia often occur. Caution the patient who persists in
taking one of these medications to read and follow the accom-
panying directions on the label. Often patients seek OTC drugs
as they are less expensive than prescription medication. Patients
should be informed that after December, 2011 OTC sprays with
epinephrine will no longer be available as they use the propel-
lant CFC that is harmful to the environment. Whether a refor-
mulation using HFA will be developed is yet to be determined.
In the meantime patients need to be counseled to seek profes-
sional medical help to determine the best drug to use to control
the inflammation of asthma.!2

NURSING MANAGEMENT
ASTHMA

NURSING ASSESSMENT

If a patient can speak and is not in acute distress, a detailed
health history, including identification of any precipitat-
ing factors and what has helped alleviate attacks in the past,
can be taken. Subjective and objective data that should be
obtained from a patient with asthma are presented in Table
29-12. You may also assess the patient’s asthma control using
one of the validated self-administered questionnaires (e.g.,
ACT in Fig. 29-5).

NURSING DIAGNOSES
Nursing diagnoses for the patient with asthma may include, but
are not limited to, those presented in NCP 29-1.

PLANNING
The overall goals are that the patient with asthma will have
asthma control as evidenced by (1) minimal sym ptoms dur-
ing the day and night, (2) acceptable activity levels (including
exercise and other physical activity), (3) maintenance of greater
than 80% of personal best PEFR or FEV, (4) few or no adverse
effects of therapy, (5) nor ecurrent exacerbations of asthma,
and (6) adeq uate knowledge to participate in and carry out
management.

NURSING IMPLEMENTATION

HEALTH PROMOTION. Your role in preventing asthma attacks
or decreasing the severity focuses primarily on teaching the
patient and caregiver. Teach the patient to identify and avoid
known personal triggers for asthma (e.g., cigarette smoke, pet
dander) and irritants (e.g., cold air, aspirin, foods, cats, indoor
air pollution) (see Table 29-1). Use of special dust covers on
mattresses and pillows may reduce exposure to dust mites and
improve symptoms. Washing bedclothes in hot water or cooler
water with detergent and bleach has some effect on allergen
levels. Avoidance of furred animals is suggested, but the aller-
gen of pets is nearly impossible to avoid. Pet allergen can be
found in many public areas for many months even after removal
of the animal. Many people are allergic to cockroach remains
and the dried droppings, so measures to avoid or control cock-
roaches are partly effective in removing allergens.?

TABLE 29-12 NURSING ASSESSMENT

Asthma

Subjective Data

Important Health Information

Past health history: Allergic rhinitis, sinusitis, or skin allergies; previous
asthma attack and hospitalization or intubation; symptoms worsened
by triggers in the environment; gastroesophageal reflux; occupational
exposure to chemical irritants (e.g., paints, dust)

Medications: Adherence to medication, inhaler technique; use of
antibiotics; pattern and amount of short-acting f-adrenergic agonist
used per week; medications that may precipitate an attack in
susceptible asthmatics such as aspirin, nonsteroidal antiinflammatory
drugs, p-adrenergic blockers

Functional Health Patterns

Health perception—health management: Family history of allergies or
asthma; recent upper respiratory infection or sinus infection

Activity-exercise: Fatigue, decreased or absent exercise tolerance;
dyspnea, cough (especially at night), productive cough with yellow
or green sputum or sticky sputum; chest tightness, feelings of
suffocation, air hunger, talk in short sentences or words/phrases,
sitting upright to breathe

Sleep-rest: Awakened from sleep because of cough or breathing
difficulties, insomnia

Coping-stress tolerance: Emotional distress, stress in work
environment or home

Objective Data

General

Restlessness or exhaustion, confusion, upright or forward-leaning body
position

Integumentary
Diaphoresis, cyanosis (circumoral, nail bed), eczema

Respiratory

Nasal discharge, nasal polyps, mucosal swelling; wheezing, crackles,
diminished or absent breath sounds, and rhonchi on auscultation;
hyperresonance on percussion; sputum (thick, white, tenacious),

T work of breathing with use of accessory muscles; intercostal and
supraclavicular retractions; tachypnea with hyperventilation; prolonged
expiration

Cardiovascular
Tachycardia, pulsus paradoxus, jugular venous distention, hypertension
or hypotension, premature ventricular contractions

Possible Diagnostic Findings

Abnormal ABGs during attacks, | O, saturation, serum and sputum
eosinophilia, T serum IgE, positive skin tests for allergens, chest x-ray
demonstrating hyperinflation with attacks, abnormal pulmonary func-
tion tests showing | flow rates; FVC, FEV,, PEFR, and FEV,/FVC ratio
that improve between attacks and with bronchodilators

FEV/;, Forced expiratory volume in 1 second; FVC, forced vital capacity; PEFR, peak
expiratory flow rate.

If cold air cannot be avoided, dressing properly with scarves
or using a mask helps reduce the risk of an asthma attack. Aspirin
and NSAIDs should be avoided if they are known to precipitate
an attack. Many OTC drugs contain aspirin. Therefore teach the
patient to read the labels carefully. Nonselective § blockers (e.g.,
propranolol [Inderal]) are contraindicated because they inhibit
bronchodilation. Selective f§ blockers (e.g., atenolol) should
be used with caution. Desensitization (immunotherapy) may
be partially effective in decr easing the patient’s sensitivity to
known allergens (see Chapter 14).
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NURSING CARE PLAN 29-1
Patient with Asthma

WL [\ [eqpIXe] V[0 N  Ineffective airway clearance related to bronchospasm, excessive mucus production, tenacious secretions, and fatigue
as evidenced by ineffective cough, inability to raise secretions, adventitious breath sounds
1. Maintains clear airway with removal of excessive secretions

2. Experiences normal breath sounds and respiratory rate

PATIENT GOALS

OUTCOMES (NOC) INTERVENTIONS (NIC) AND RATIONALES

Respiratory Status: Airway Patency Asthma Management

e Respiratoryrate e Determine baseline respiratory status to use as a comparison point.

e Respiratory rhythm ___ e Monitor rate, rhythm, depth, and effort of respiration to determine need for intervention and

e Moves sputum out of airway _____ evaluate effectiveness of interventions.

e Ease of breathing ______ e Observe chest movement, including symmetry, use of accessory muscles, and supraclavicular
and intercostal muscle retractions, to evaluate respiratory status.

Measurement Scale e Auscultate breath sounds, noting areas of decreased/absent ventilation and adventitious sounds,

1 = Severely compromised to evaluate respiratory status.

2 = Substantially compromised e Administer medication as appropriate and/or per policy and procedural guidelines to improve

3 = Moderately compromised
4 = Mildly compromised
5 = Not compromised

respiratory function.
e Coach in breathing/relaxation techniques to improve respiratory rhythm and rate.
e Offer warm fluids to drink to liquefy secretions and promote bronchodilation.

(6T [\ [efp] iXe \[0XI ]  Anxiety related to difficulty breathing, perceived or actual loss of control, and fear of suffocation as evidenced by restlessness,
elevated pulse, respiratory rate, and blood pressure

1. Reports decreased anxiety with increased control of respirations

2. Experiences vital signs within normal limits

PATIENT GOALS

OUTCOMES (NOC) INTERVENTIONS (NIC) AND RATIONALES

Anxiety Level Anxiety Reduction

® Restlessness e |dentify when level of anxiety changes to determine possible precipitating factors.

¢ |ncreased blood pressure e Use calm, reassuring approach to provide reassurance.

e |ncreased pulse rate e Stay with patient to promote safety and reduce fear.

¢ |ncreased respiratory rate e Encourage verbalization of feelings, perceptions, and fears to identify problem areas so appropriate

e \erbalized anxiety planning can take place.

e Facial tension e Provide factual information concerning diagnosis, treatment, and prognosis to help patient know
what to expect.

Measurement Scale e |[nstruct patient in the use of relaxation techniques to relieve tension and to promote ease of res-

1 = Severe pirations.

2 = Substantial

3 = Moderate

4 = Mild

5 = None

(16T [\ [efp]ViXe]\[0XI W  Deficient knowledge related to lack of information and education about asthma and its treatment as evidenced by frequent
questioning regarding all aspects of long-term management

1. Describes the disease process and treatment regimen

2. Demonstrates correct administration of aerosol medications

3. Expresses confidence in ability for long-term management of asthma

PATIENT GOALS

OUTCOMES (NOC) INTERVENTIONS (NIC) AND RATIONALES
Asthma Self-Management Asthma Management
e Describes causal factors e Determine patient/family understanding of disease and management to assess learning needs.
e |nitiates action to avoid and manage e Teach patient to identify and avoid triggers as possible to prevent asthma attacks.

personal triggers e Encourage verbalization of feelings about diagnosis, treatment, and impact on lifestyle to offer
e Seeks early treatment of infections ______ support and increase compliance with treatment.
e Monitors peak flow routinely ___ e FEducate patient about the use of the peak expiratory flow rate (PEFR) meter at home to promote
e Monitors peak flow when symptoms occur self-management of symptoms.
e Makes appropriate medication choices ______ e |[nstruct patient/family on antiinflammatory and bronchodilator medications and their appropriate
e Demonstrates appropriate use of inhalers, use to promote understanding of effects.

spacers, and nebulizers ______ e Teach proper techniques for using medication and equipment (e.g., inhaler, nebulizer, peak flow
e Self-manages exacerbations ___ meter)* to promote self-care.
e Reports uncontrolled symptoms to health care e Assist in the recognition of signs/symptoms of impending asthmatic reaction and implementation

provider ______ of appropriate response measures to prevent escalation of attacks.

e Establish a written plan with the patient for managing exacerbations to plan adequate treatment

Measurement Scale of future exacerbations.

1 = Never demonstrated
2 = Rarely demonstrated
3 = Sometimes demonstrated
4 = Often demonstrated
5 = Consistently demonstrated

*See Tables 29-7, 29-8, 29-10 and Fig. 29-7.
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Prompt diagnosis and treatment of upper respiratory tract
infections and sinusitis may prevent an exacerbation of asthma.
If occupational irritants are involved as etio logic factors, the
patient may need to consider changing jobs. Individuals who
are obese often find that weight loss will im prove control of
asthma. Treatment of GERD and preventive measures for it may
increase asthma control. Encourage the patient to maintain a
fluid intake of 2 to 3 L p er day, good nutrition, and adequate
rest. If exercise is planned or if the patient only has asthma
with exercise, the health care provider can suggest a medication

TABLE 29-13 ASTHMA ACTION PLAN*

regimen for pretreatment or long-term control of symptoms to
prevent bronchospasm.

ACUTE INTERVENTION. A goal in asthma care is to maximize the
ability of the patient to safely manage acute asthma exacerba-
tions via an asthma action plan developed in conjunction with
the health care provider (Table 29-13). Action plans are particu-
larly important for those individuals with moderate to severe
persistent asthma or severe exacerbations. The action plan will
dictate what symptoms or peak flow reading necessitates a
change in asthma care to gain control. The patient can take two

General Information
® Name

B Emergency contact

Phone numbers

m Physician/health care provider

Phone numbers

B Physician signature Date
Severity Classification Triggers Exercise
O Mild intermittent O Moderate persistent O Colds O Smoke O Weather 1. Premedication (how much and when)
O Mild persistent O Severe persistent O Exercise O Dust O Air pollution
O Animals O Food 2. Exercise modifications
O Other

Green Zone: Doing Well
Symptoms

® Breathing is good

® No cough or wheeze

Control Medications
Medicine

Peak Flow Meter Personal Best =

How Much to Take When to Take It

® Can work and play

m Sleeps all night

Peak Flow Meter
More than 80% of personal best or

Yellow Zone: Getting Worse
Symptoms

® Some problems breathing

® Cough, wheeze, or chest tight

Medicine

Contact Physician if Using Quick Relief More than Two Times per Week
Continue Control Medicines and Add:

How Much to Take When to Take It

® Problems working or playing

| \Vake at night

Peak Flow Meter

Between 50% and 80% of personal
best or and

IF your symptoms (and peak flow, if used) return
to Green Zone after 1 hour of the quick-relief
treatment, THEN
O Take quick-relief medication every 4 hours for

1 or 2 days
O Change your long-term control medicines by

O Contact your physician for follow-up care

IF your symptoms (and peak flow, if used) do
NOT return to the Green Zone after 1 hour
of the quick-relief treatment, THEN

O Take quick-relief treatment again

O Change your long-term control medicines by

O Call your physician/health care provider within
hours of modifying your medication
routine

Red Zone: Medical Alert
Symptoms

B | ots of problems breathing

® Cannot work or play

B Getting worse instead of better
® Medicine is not helping

Peak Flow Meter
Between 0% and 50% of personal
best or and

Ambulance/Emergency Phone Number
Continue Control Medicines and Add
Medicine How Much to Take

When to Take It

Go to the hospital or call for an

ambulance if

O Still'in the red zone after 15 minutes

O You have not been able to reach your physician/
health care provider for help

Call an ambulance immediately if the

following danger signs are present

O Trouble walking/talking due to shortness
of breath

O Lips or fingernails are blue

Source: Reproduced with permission © 2010, American Lung Association, available at www.lungusa.org.
*Available in Spanish on the Evolve website for this chapter.
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to four puffs of an SABA every 20 minutes three times as a rescue
plan. Depending on the response with alleviation of symptoms
or improved peak flow, continued SABA use and/or oral corti-
costeroids may be a part of the home management plan at this
point. If symptoms persist or if the patient’s peak flow is less than
50% of the personal best, the health care provider or emergency
medical services (EMS) needs to be immediately contacted.

When the patient is in the health care facility with an acute
exacerbation it is im portant for you to monitor the patients
respiratory and cardiovascular systems. This includes auscultat-
ing lung sounds; taking the heart and respiratory rate and BP;
and monitoring ABGs, pulse oximetry, and peak flow.

You should note that louder wheezing may actually occur
in the airways that are responding to the therapy as airflow in
the airways increases. As improvement continues and airflow
increases, breath sounds increase and wheezing decreases.
As the patient begins to respond to therapy and symptoms begin
to subside, it is important to remember that despite the disap-
pearance of most of the bronchospasm, the edema and cellular
infiltration of the airway mucosa and the viscous mucous plugs
may take several days to improve. Thus intensive therapy must
be continued even after clinical improvement has occurred.

An important nursing goal during an acute attack isto
decrease the patient’s sense of panic. A calm, quiet, reassuring
attitude may help the patient relax. Position the patient com-
fortably (usually sitting) to maximize chest expansion. You need
to stay with the patient and be available to provide additional
comfort. A technique called “talking down” can help the patient
to remain calm. In talking down you gain eye contact with the
patient. In a firm, calm voice coach the patient to use pursed-
lip breathing, which keeps the airways open by maintaining
positive pressure (Table 29-14) and abdominal breathing, which
slows the respiratory rate and encourages deeper breaths. You or
the caregiver should stay with the patient until the respiratory
rate (with the assistance of the medications) has slowed.

When the acute attack subsides, you should provide rest and
a quiet, calm environment for the patient. When the patient
has recovered from exhaustion, you should attempt to obtain
the health history and pattern of asthma along with a physical

TABLE 29-14 PATIENT AND CAREGIVER
TEACHING GUIDE

Guidelines for Pursed-Lip Breathing (PLB)

You should teach the patient how to do pursed-lip breathing using the

following guidelines.

1. Use PLB before, during, and after any activity causing you to be
short of breath.

2. Inhale slowly and deeply through the nose.

3. Exhale slowly through pursed lips, almost as if whistling.

4. Relax your facial muscles without puffing your cheeks—like
whistling—while you are exhaling.

5. Make breathing out (exhalation) three times as long as breathing in
(inhalation).

6. The following activities can help you get the “feel” of PLB:
e Blow through a straw in a glass of water with the intent of

forming small bubbles.

e Blow a lit candle enough to bend the flame without blowing it out.
e Steadily blow a table-tennis ball across a table.
e Blow a tissue held in the hand until it gently flaps.

7. Practice 8-10 repetitions of PLB three or four times a day.

assessment. If the caregiver and other family members are pres-
ent, they may be able to provide information about the patient’s
health history (see Table 29-12). This information, which is
important in p lanning an individualized nursing care plan,
helps the patient with the goal of control.

AMBULATORY AND HOME CARE. Control of symptoms can
also be obtained by educating the patient about medications.
The drug regimen itself can be confusing and complex. Teach
patients the need and importance of monitoring their response
to medication. It is e asy to undermedicate or overmedicate
unless careful monitoring is ongoing. Some patients may benefit
from keeping a diary to record medication use, the presence of
wheezing or coughing, peak flow, the drug’s side effects, and the
activity level. This information will be valuable in helping the
health care provider adjust the medication.

Good nutrition is important. Physical exercise (e.g., swim-
ming, walking, stationary cycling) within the patient’s limit of
tolerance is also beneficial and may require pretreatment with
an SABA asnoted previously. Sleep that is unin terrupted by
asthma symptoms is an important goal. If patients with asthma
wake up because of asthma symptoms, their asthma is not under
good control and their therapeutic plan should be reevaluated.

Together with the patient and caregiver, develop written
asthma action plans (see Table 29-13). Base these plans on
the patient’s asthma symptoms and peak expiratory flow rate
(PEFR). To follow the management plan, the patient must mea-
sure his or her peak flow at least daily. Some patients may desire
to just follow symptoms for self-management. Patients with
asthma frequently do not perceive changes in their breathing.
Therefore peak flow monitoring, when done correctly, can be a
reliable, objective measurement of asthma control (Table 29-15).

If a patient’s PEFR is within the green zone (usually 80% to
100% of the person’s personal best), the patient should remain
on her or his usual medications. If the PEFR is within the yellow
zone (usually 50% to 80% of personal best), it indicates caution.
Something is triggering the patient’s asthma (e.g., viral infec-
tion). The patient should have a written asthma action plan that
prescribes a step increase in medications during the acute phase
of the infection. The dose is stepped down once the viral infec-
tion symptoms subside. Different strategies may be used by the
patient based on the asthma management plan. For example,
the patient could use the SABA more frequently.

If the PEFR is in the red zone (50% or less of personal best),
it indicates a serious problem. A rescue plan should be a part of
the asthma action plan. Teach the patient and caregiver to take
definitive action as noted previously. It is important to empha-
size to the patient the need to monitor PEFR daily or several
times a day to have an objective measure that can be corre-
lated with symptoms. Although it may occur, it is unusual for
a patient’s PEFR to drop from the green zone to the red zone
quickly. Usually the patient has time to make changes in medi-
cations, avoid triggers, and notify the health care provider.

It is very important to involve the patient’s caregiver or fam-
ily. They should know where the patient’s inhalers, oral medica-
tions, and emergency phone numbers are located. Instruct the
caregiver or family on how to decrease the patient’s anxiety if
an asthma attack occurs. When the patient is stabilized or con-
trolled, the caregiver can gently remind the patient about doing
daily PEFR by asking questions such as, “What zone are you in?
How’s your peak flow today?” A patient and caregiver teaching
guide for the patient with asthma is presented in Table 29-16.
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How to Use Your Peak Flow Meter

TABLE 29-15 PATIENT AND CAREGIVER TEACHING GUIDE

You should include the following instructions when teaching the patient
to use a peak flow meter.

Why Use a Peak Flow Meter?

e Peak flow meters are used to check your asthma the way that blood
pressure cuffs are used to check blood pressure. A peak flow meter is
a device that measures how well air moves out of your lungs.

e During an asthma episode, the airways of the lungs usually begin to
narrow slowly. The peak flow meter may tell you if there is narrowing
in the airways hours—sometimes even days—before you have any
asthma symptoms.

e By taking your medicine(s) early (before symptoms), you may be able
to stop the episode quickly and avoid a severe asthma episode.

e The peak flow meter also can be used to help you and your health care
provider
e | earn what makes your asthma worse.

e Decide if your treatment plan is working well.
e Decide when to add or stop medicine.
e Decide when to seek emergency care.

How to Use Your Peak Flow Meter
e Do the following five steps with your peak flow meter:
1. Move the indicator to the bottom of the numbered scale.
2. Stand up.
3. Take a deep breath, filling your lungs completely.
4. Place the mouthpiece in your mouth and close your lips around it.
Do not put your tongue inside the hole.
5. Blow out as hard and fast as you can in a single blow.
e \Write down the number you get. But if you cough or make a mistake,
do not write down the number. Do it over again.
® Repeat steps 1 through 5 two more times, and write down the best
of the three blows in your asthma diary.

Find Your Personal Best Peak Flow Number

e Your personal best peak flow number is the highest peak flow number
you can achieve over a 2-week period when your asthma is under
good control. Good control is when you feel good and do not have any
asthma symptoms.

e FEach patient’s asthma is different, and your best peak expiratory flow
(PEF) may be higher or lower than the peak flow of someone of your
same height, weight, and sex. This means that it is important for you
to find your own personal best peak flow number. Your treatment plan
needs to be based on your own personal best peak flow number.

e To find out your personal best peak flow number, take peak flow
readings:
e At least twice a day for 2-3 weeks.
e \When you wake up and in late afternoon or early evening.
e 15-20 minutes after taking inhaled short-acting B,-agonist for quick relief.
e As instructed by your health care provider.

The Peak Flow Zone System

Once you know your personal best peak flow number, your health care
provider will give you the numbers that tell you what to do. The peak
flow numbers are put into zones that are set up like a traffic light. This
will help you know what to do when your peak flow number changes.

For example:

Green Zone (more than __L/min [80% of your personal best
number]) signals good control. No asthma symptoms are present.
Take your medicines as usual.

Yellow Zone (between __L/min and __L/min [50% to less than
80% of your personal best number]) signals caution. If you
remain in the yellow zone after several measures of peak flow,
take an inhaled short-acting p,-agonist. If you continue to regis-
ter peak flow readings in the yellow zone, your asthma may not
be under good control. Ask your doctor if you need to change or
increase your daily medicines.

. Red Zone (below __L/min [less than 50% of your personal best
number]) signals a medical alert. You must take an inhaled short-
acting p,-agonist (quick-relief medicine) right away. Call your
health care provider or the emergency department and ask what
to do, or go directly to the hospital emergency department.

Use the Diary to Keep Track of Your Peak Flow

e Record your personal best peak flow number and peak flow zones in
your asthma diary.

e Measure your peak flow when you wake up, before taking medicine.
Write down your peak flow number in the diary every day, or as
instructed by your health care provider.

Actions to Take When Peak Flow Numbers Change

e PEF goes between __L/min and __L/min (60% to less than 80% of
personal best, yellow zone).
ACTION: Take an inhaled short-acting f,-agonist (quick-relief
medicine) as prescribed by your doctor.

e PEF increases 20% or more when measured before and after taking
an inhaled short-acting po-agonist (quick-relief medicine).
ACTION: Talk to your doctor about adding more medicine to control
your asthma better (for example, an antiinflammatory medication).

Source: Adapted from Expert Panel Report 3: Guidelines for the Diagnosis and Management of Asthma. National Asthma Education and Prevention Program, National Heart, Lung,

and Blood Institute, 2007.

An increased number of older adults are diagnosed with
asthma. This is a special concern because they have more com-
plicated health issues than younger patients with asthma. Issues
that face older adults (especially urban and minority people)
are costly medications, nonadherence to medical regimen, and
difficulty in accessing the health system. Keep these factors in
mind when implementing a management plan for older adults.

A variety of factors may contribute to African Americans
and Hispanics (especially those from Puerto Rico) ha ving
higher rates of poorly controlled asthma and deaths compared
with whites. Some factors may be disparities in socioeconomic
status and access to proper health care, cultural beliefs about
the management of asthma, and underutilization of the long-
term controller medications because of high costs. You should
seek to explore and eliminate any barriers to health care. You

should also seek out culturally appropriate resources and educa-
tion material that is available in languages other than English in
order to improve the asthma control of these individuals.
Relaxation therapies (e.g., yoga, meditation, relaxation tech-
niques, breathing techniques) may help a patient relax respi-
ratory muscles and decrease the respiratory rate. (Chapter 8
discusses relaxation breathing and other relaxation strategies.)
A healthy emotional outlook can also be important in prevent-
ing future asthma attacks. A variety of websites have excellent
resources for patient teaching (see Resources at the end of the
chapter). Some communities have asthma support groups.

EVALUATION
The expected outcomes for the patient with asthma are pre-
sented in NCP 29-1.
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TABLE 29-16 PATIENT AND CAREGIVER TEACHING GUIDE

Asthma

You should include the following information in the teaching plan.

Goal

To assist patient in improving quality of life through education, increased understanding, and promotion of lifestyle practices that support successful living

with asthma.

TEACHING TOPIC

RESOURCES

TEACHING TOPIC

RESOURCES

What Is Asthma?
e Basic anatomy and
physiology of lung

e Pathophysiology of asthma

e Relationship of patho-
physiology to signs and
symptoms

e Measurement and correla-
tion of pulmonary function

tests and peak expiratory
flow rate

What Is Good Asthma
Control?

What Is Asthma? (National Institutes of
Health/National Heart, Lung, and Blood
Institute)

Available at www.nhlbi.nih.gov/health/dci/
Diseases/Asthma/Asthma_\Whatls.html

About Asthma? (Global Initia-
tive for Asthma). Available at
www.ginasthma.com/
Patients.asp?l1=3&;12=0

Understanding Asthma (National
Jewish Health). Available at
www.njhealth.org/healthinfo/
conditions/asthma/index.aspx

Resource for patient on personal ideas
of good control
Asthma Control Test (American Lung

Association) (Fig 29-5). Also in Spanish.

Available at www.asthmacontrol.com

Hindrances to Asthma Treatment and Control

e |ntermittent nature of
symptoms
¢ Role of denial

e Poor perception of asthma

severity by patient

Discussion with patient and caregiver
about possible hindrances

Environmental/Trigger Control

e |dentifications of pos-
sible triggers and possible
preventive measures

e Avoidance of allergens and

other triggers
e Need to maintain good
hydration

Medications

Types (include mechanism
of action)

® f,-agonists

e Corticosteroids

e Methylxanthines

e | eukotriene modifiers

Establishing medication
schedule

Use of preventive/mainte-
nance agents (e.g., anti-
inflammatory agents)

Home Control of Asthma and Allergies
(American Lung Association). Available
at www.lungusa.org (search “Home
control”)

Pollen count report. Sign up for daily
notification about a particular area
(American Academy of Asthma
Allergy and Immunology). Available at
www.aaaai.org/nab

Trigger diary kept by patient

Pocket Guide for Asthma Management
and Prevention (Global Initiative for
Asthma). Available under Guidelines
and Resources at www.ginasthma.org

Asthma Action Plan (see Table 29-13)

Write out medication list and schedule

Correct Use of Inhalers,
Spacer, and Nebulizer

Breathing Techniques

Pursed-lip breathing

Correct Use of Peak
Flow Meter

Asthma Action Plan

Peak flow zones
Individualize plan

Early recognition of infec-
tion

Keeping a partnership with
your health care provider
Questions patients may
have about asthma, but
patient cannot reach the
provider

Demonstration—return demonstration
with placebo devices (see Figs. 29-6,
29-7, and 29-8; see Tables 29-8, 29-9,
and 29-10)

Instructions for Inhaler and Spacer Use
(Global Initiative for Asthma). Available
under Guidelines and Resources at
www.ginasthma.org

See Table 29-14

See Table 29-15

Peak Flow Meters? (American
Lung Association). Available at
www.lungusa.org—search “peak flow
meters”

See Table 29-13

Patient completes asthma action plan and
discusses it with health care provider

Asthma research (American Lung Associ-
ation). Available at www.lungusa.org—
search "“asthma research/studies”

Wallet card with personalized infor-
mation: Available at National
Heart, Lung, and Blood Institute:
www.nhlbi.nih.gov/health/public/lung/
asthma/asthma_walletcard.htm

Asthma: Nex Profiler Treatment Option
Tool. Online decision support tool
assists patients in understanding
treatment options and side effects and
provides them with personalized ques-
tions to ask the provider in addition to
research reports (American Lung Asso-
ciation). Available at www.lungusa.org

Lung Line: Ask a specialized nurse
questions about early detection,
care, and prevention of respiratory,
allergic, and immune diseases (National
Jewish Health). Telephone: 1-800-
222-LUNG (5864) or (outside the
United States) 303-355-5864 (7700) or
www.njhealth.org/about/
contact/lung-line.aspx
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Chronic obstructive pulmonary disease (COPD) is a prevent-
able and treatable disease state characterized by chronic airflow
limitation that is not fully reversible. The airflow limitation is
usually progressive and associated with an abnormal inflam-
matory response of the lungs to noxious particles or gases,
primarily caused by cigarette smoking. COPD also results in
some significant systemic effects that contribute to the severity
of disease exhibited in individual patients.>!3

Previous definitions of COPD encompassed two types of
obstructive airway diseases, chronic bronchitis and emphysema.
Chronic bronchitis is the presence of chronic productive cough
for 3 months in each of 2 consecutive years in a patient in whom
other causes of chronic cough have been excluded. Emphysema
is an abnormal permanent enlargement of the air spaces distal to
the terminal bronchioles, accompanied by destruction of their
walls and without obvious fibrosis. Only about 10% of patients
with COPD have pure emphysema, and there are several other
structural changes in patients with COPD. In patients with
COPD, cough and sputum may precede airflow limitations and
some patients may exhibit significant airflow limitation without
having chronic cough and sputum production. Patients may
have a predominance of one of these conditions, but in reality it
is often difficult to determine because the conditions usually

ETHICAL DILEMMAS

Durable Power of Attorney for Health Care

Situation

A 50-year-old woman is being treated for complications of COPD. She
is currently on a ventilator and not coherent because of the drugs she
is receiving. Her life partner has been with her throughout this hospi-
talization. The patient had executed a valid durable power of attorney
for health care decisions before this admission and named her partner
as her primary agent. However, the patient’s parents and siblings have
arrived and demand to be in charge of her treatment decisions. They
do not accept the partner or the patient’'s appointment of this person to
make decisions for her.

Important Points for Consideration

e Durable power of attorney for health care is one type of advance
directive in which the person, when she or he is competent, identifies
someone else to make decisions for the person, should the person
lose her or his decision-making ability in the future.

e The surrogate decision maker, who is named as durable power
of attorney for health care, is often selected because the person
believes that personal values, beliefs, and wishes will be respected
when making treatment decisions for her or him.

e According to the Patient Bill of Rights, patients, family, and significant
others have a right to be treated with discretion and sensitivity regard-
ing their values and beliefs.

e Advance directives are legal documents. However, it is often difficult
for health care providers when family members or designated
surrogates do not agree.

e State laws may differ regarding surrogate decision makers, so it is
imperative to be familiar with the statutes in the state in which one
practices.

Clinical Decision-Making Questions

1. How would you handle a situation in which the family and surrogate
decision maker disagree?

2. How can you assess the patient and family’s understanding of
durable power of attorney and assist them in understanding their role
in decision making?

GENDER DIFFERENCES

Chronic Obstructive Pulmonary Disease (COPD)
MEN WOMEN

e COPD is more e Number of women with disease is
common in men increasing.
than women, but e |ncrease is probably due to increased
trend for men is number of women smoking cigarettes and
not increasing. increased susceptibility (e.g., smaller lungs
e Fewer men are and airways, lower elastic recoil).
dying from COPD e \Women with disease have lower quality of
than women. life, more exacerbations, increased dyspnea,
and better response to O, therapy.

coexist. COPD is discussed in this section as one disease state
from the standpoint of pathophysiology and management.?

Patients with COPD may have asthma, and some patients
with asthma may go on to develop fixed or irreversible airflow
obstruction. It may be nearly impossible to differentiate asthma
from COPD, especially if the individual has a history of cigarette
smoking.!3

An estimated 12.1 million adults in the United States over
age 18 have COPD. Persons with COPD are greatly underes-
timated because the disease is usually not diagnosed until it is
moderately advanced. The number of women with COPD is on
the rise, probably because of the large number of women smok-
ing cigarettes and also having exposure to environmental pol-
lutants. COPD is the fourth leading cause of death in the United
States. More women die from COPD than men. More white
Americans are likely to have and die from COPD compared
with any other ethnic group. Death rates related to COPD for
Hispanics are significantly lower than for other ethnic groups.'4
Worldwide it is p redicted that COPD will b ecome the third
leading cause of death by 2020 because of the increase in ciga-
rette smoking and increased life spans.

Etiology

The many factors involved in the etiology of COPD are dis-
cussed in this section.

Cigarette Smoking. The major risk factor for developing
COPD is cigarette smoking. COPD is more than four times as
prevalent among smokers as nonsmokers. It affects about 15%
of smokers and just 3% of nonsmokers. An intriguing question
is why more smokers do not get COPD.21>

Cigarette smoke has several direct effects on the respiratory
tract (Table 29-17 The irritating effect of the smoke causes
hyperplasia of cells, including goblet cells, which subsequently
results in increased production of mucus. Hyperplasia reduces
airway diameter and increases the difficulty in clearing secre-
tions. Smoking reduces the ciliary activity and may cause actual
loss of cilia. Smoking also produces abnormal dilation of the
distal air space with destruction of alveolar walls. Many cells
develop large, atypical nuclei, which are considered a precancer-
ous condition.

After ashort time of smoking, changes insmalla irway
function can develop. In the early stages these changes are mostly
inflammatory with mucosal edema and an influx of inflamma-
tory cells. In later stages, however, thickening of the airway wall
occurs by a remodeling process related to tissue repair and the
inability of cilia to clear mucus, thus resulting in accumulation
of inflammatory exudates in the airway lumen. Quitting smok-
ing can prevent or delay the development of airflow limitation
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TABLE 29-17 EFFECTS OF TOBACCO
SMOKE ON THE RESPIRATORY

SYSTEM
LONG-TERM
AREA OF DEFECT ACUTE EFFECTS EFFECTS
Respiratory mucosa
e Nasopharyngeal 1 Sense of smell Cancer
e Tongue | Sense of taste Cancer

e \/ocal cords Hoarseness Chronic cough,
cancer
® Bronchus and Bronchospasm, Chronic bronchitis,
bronchioles cough asthma, cancer
Cilia Paralysis, sputum Chronic bronchitis,
accumulation, cancer
cough
Mucous glands T Secretions, T cough Hyperplasia and
hypertrophy of
glands, chronic
bronchitis
Alveolar macrophages 1 Function T Incidence of
infection
Elastin and collagen T Destruction by Emphysema

fibers proteases
1 Function of
antiproteases
(atg-antitrypsin)
| Synthesis and repair
of elastin

or reduce its progression.? (See Chapter 12 for more detail about
cigarette smoking.)

Passive smoking is the exposure of nonsmokers to cigarette
smoke, also known as environmental tobacco smoke (ETS) or
secondhand smoke. In adults, involuntary smoke exposure is
associated with decreased pulmonary function, increased respi-
ratory symptoms, and severe lower respiratory tract infections
such as pneumonia. ETS is also associated with increased risk
for lung cancer and nasal sinus cancer.

Occupational Chemicals and Dusts. If a person has intense
or prolonged exposure to various dusts, vapors, irritants, or
fumes in t he workplace, COPD can develop independently
of cigarette smoking. If the person smokes, the risk of COPD
increases.?

Air Pollution. High levels of urban air pollution are harmful
to persons with existing lung disease. However, the effect of out-
door air pollution as a risk factor for COPD appears to be small
compared with the effect of cigarette smoking. Another risk
factor for COPD development is fossil fuels that are used for
indoor heating and cooking. Many women, particularly world-
wide, who have never smoked are developing COPD because of
cooking with these fuels in poorly ventilated areas.?

Infection. Infections are a risk factor for developing COPD.
Severe recurring respiratory tract infections in childhood have
been associated with reduced lung function and increased respi-
ratory symptoms in adulthood. After initiating factors, such as
childhood respiratory infections or smoking, the normal lung
defense mechanisms are impaired and the microbes colonize,
setting up a cycle of chronic inflammation and infection. The
same microbes are the cause of acute exacerbations of COPD
that further intensifies the destruction of lung tissue and the
progression of COPD. The most common microbes associated
with exacerbations are Haemophilus influenzae, Streptococcus
pneumoniae, Moraxella catarrhalis, and rhinovirus.>!

Genetics. The fact that ar elatively small p ercentage of
smokers get COPD strongly suggests that there are genetic
factors that influence which smokers get the disease. Because of
the genetic-environment interaction, two people may have the
same smoking history, but only one develops COPD. Another
possible explanation is that because of genetic predisposition,
certain people live longer and that influences which smoker or
person develops COPD 215

To date, one genetic factor has been identified (see follow-
ing discussion on o, -antitrypsin [AAT] deficiency). Research is
ongoing to identify genes that predispose a person to developing
COPD.215

aq-Antitrypsin  (AAT) Deficiency. o,-Antitrypsin (AAT)
deficiency isag enetic risk factor that leads to COPD (see
the Genetics in Clinical P ractice box). AAT deficiency isan
autosomal recessive disorder that may affect the lungs or liver.
Approximately 3% of all p eople diagnosed with COPD may
have undetected AAT deficiency.!” Also known as a;-protease
inhibitor, AAT isas erum protein produced by the liver and
normally found in the lungs. Severe AAT deficiency leads to
premature bullous emphysema in the lungs found via x-ray.
Normally AAT inhibits the breakdown of lung tissues by proteo-
lytic enzymes from neutrophils and macrophages. Emphysema
occurs because of the AAT deficiency. Lower levels of AAT
result in insufficient inactivation and subsequent destruction of
lung tissue. Smoking greatly exacerbates the disease process in
these patients.

The most common abnormal genes are the S and Z alleles, and
normal genes are labeled M. The most common genotype asso-
ciated with AAT disease is ZZ. There are many different varia-
tions in the AAT gene alleles, but there are five combinations
that seem to be the most relevant clinically. Individuals with ZZ
mutations will have only 10% to 15% of the normal level of a-
antitrypsin, but they have severe COPD and usually have liver
involvement. At the other end of the spectrum, the MS mutation
has 80% of the normal level of a;-antitrypsin and affected indi-
viduals have no detectable disease as they are carriers.!

Clues to AAT deficiencies are the onset of symptoms often
occurring by age 40, minimal t o no t obacco use, and family

GENETICS IN CLINICAL PRACTICE

a;-Antitrypsin (AAT) Deficiency

Genetic Basis

e Autosomal recessive disorder

e Mutations in SERPINAT gene (located on chromosome 14) cause
AAT deficiency

e Gene provides instructions for making the protein AAT

Incidence
e 1in 1700 to 3500 live births in the United States
e Persons of northern European descent most affected

Genetic Testing

e DNA testing is available.

e Screening of siblings is useful.

e Serum assay is available to measure the amount of a4-antitrypsin.

Clinical Implications

e ay-Antitrypsin is produced mainly in liver; deficiency can cause lung
and liver disease.

e Onset of disease appears between ages 20 and 40 years.

e Treatment includes a4-antitrypsin replacement (Prolastin).

e Disease predisposes to early-onset emphysema.
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history of emphysema. Chronic liver disease as an infant or adult
with increased liver enzyme tests may also be seen. Individuals
with this type of emphysema are primarily of northern European
origin. A simple blood test can determine low levels of AAT.
Those with borderline or low levels can then be genetically tested.

IV-administered AAT (e.g., Prolastin) augmentation ther-
apy is used for persons with AAT deficiency. The infusions are
administered weekly. Its effectiveness in slowing the progres-
sion of the disease continues to be evaluated.

Aging. Some degree of emphysema is common in the lungs
of the older person, even a nonsmoker. Aging results in changes
in the lung structure, the thoracic cage, and the respiratory
muscles. As people age there is gradual loss of the elastic recoil
of the lung. The lungs become more rounded and smaller. The
number of functional alveoli decreases as p eripheral airways
lose supporting tissues. These changes are similar to those seen
in the patient with emphysema. Clinically significant emphy-
sema, however, is usually not caused by aging alone.

Thoracic cage changes result from osteoporosis and calcifica-
tion of the costal cartilages. The thoracic cage becomes stiff and
rigid, and the ribs are less mobile. The shape of the rib cage grad-
ually changes because of the increased residual volume (RV),
causing it to expand and become rounded. Decreased chest
compliance and elastic recoil of the lungs caused by aging affects
the mechanical aspects of ventilation and increases the work of
breathing. Changes in the elasticity of the lungs reduce the venti-
latory reserve, and ability to clear secretions decreases with age.!

Pathophysiology

COPD is characterized by chronic inflammation found in the
airways, lung parenchyma (respiratory bronchioles and alveoli),

and pulmonary blood vessels (Fig. 29-9). The pathogenesis of
COPD is complex and involves many mechanisms. The defin-
ing features of COPD are irreversible airflow limitation during
forced exhalation caused by loss of elastic recoil and airflow
obstruction caused by mucus hypersecretion, mucosal edema,
and bronchospasm.

In COPD various disease processes occur such as airflow
limitation, air trapping, gasex change abnormalities, mucus
hypersecretion, and in severe disease pulmonary hypertension
and systemic features (see Fig. 29-9). COPD results in an uneven
distribution of pathologic changes leaving severely destroyed
lung areas existing with areas of relatively normal lung.!”

The inflammatory process starts with inhalation of noxious
particles and gases (e.g., cigarette smoke) but is magnified in the
person with COPD. The abnormal inflammatory process causes
tissue destruction and disrupts the normal defense mechanisms
and repair process of the lung.

The predominant inflammatory cells in C OPD are neutro-
phils, macrophages, and lymphocytes. This pattern of inflam-
matory cells is different from asthma. These inflammatory cells
attract other inflammatory mediators (e.g., leukotrienes, inter-
leukins). This cascading inflammatory process results in pro-
inflammatory cytokines such astumor necrosis factor being
activated. In addition, growth factors are recruited into the area
and activated resulting in structural changes in the lungs.

The inflammatory process may also be magnified by oxi-
dative stress. Oxidants are produced by cigarette smoke and
other inhaled particles and released from the inflammatory
cells, such as macrophages and neutrophils, during inflamma-
tion. The oxidative stress adversely affects the lungs as it inac-
tivates antiproteases (which prevent the natural destruction of

PATHOPHYSIOLOGY MAP

Noxious particles and gases

(e.g., tobacco smoke,
air pollution)

y Y Y A
Inflammation Peripheral airway Parenchymal Pulmonary
of central airways o Remodeling destruction vascular changes
o Inflammatory cells ® Imbalance o Thick vessels

(lymphocytes, macrophages,
neutrophils)

o Inflammatory mediators

¢ Oxidative stress

between ¢ Inflammatory cells
proteinase and infiltrate
antiproteinase ¢ Collagen deposit
® Destruction of
capillary bed

COPD pathology
® Mucus hypersecretion
e Cilia dysfunction
¢ Airflow limitation
* Hyperinflation of lungs

e Alveolar destruction

® Loss of elastic recoil

® Gas exchange
abnormalities

® Pulmonary hypertension

e Cor pulmonale

e Systemic effects

FIG. 29-9 Pathophysiology of COPD.
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the lungs), stimulates mucus secretion, and increases fluid in
the lungs.?

After the inhalation of oxidants in tobacco or air pollution,
the activity of proteases (which break down the connective tissue
of the lungs) increases and the antiproteases (which protect
against the breakdown) are inhibited. Therefore the natural bal-
ance of protease/antiprotease is tipped in favor of destruction of
the alveoli and loss of the elastic recoil of the lung.2®

Inability to expire air is a main characteristic of COPD. The
primary site of the airflow limitation is in t he smaller airways
and is due to remodeling. As the peripheral airways become
obstructed, air is progressively trapped during expiration. The
residual air becomes significant in s evere disease as al veolar
attachments to small a irways (similar to rubber bands) are
destroyed. The residual air, combined with the loss of elastic
recoil, makes passive expiration of air difficult and air is trapped
in the lungs. The chest hyperexpands and becomes barrel shaped
as the respiratory muscles are not able to function effectively.
The functional residual capacity is increased and the patient is
now trying to breathe in when the lungs are in an “overinflated”
state, thus the patient appears dyspneic and exercise capacity is
limited.?

Gas exchange abnormalities result in hypoxemia and hyper-
carbia (increased CO,) as the disease worsens. As the air trap-
ping worsens and alveoli are destroyed, bullae (large air spaces
in the parenchyma) and blebs (air spaces adjacent to pleurae)
can form (Fig. 29-10). Bullae and blebs are not effective in gas
exchange as the capillary bed that normally surrounds each alve-
olus does not exist in the bullae or bleb. Therefore there is a sig-
nificant ventilation-perfusion (V/Q) mismatch and hypoxemia
results. Peripheral airway obstruction also results in V/Q imbal-
ance and, combined with the respiratory muscle impairment,
can result in CO, retention, particularly in severe disease.8

Excess mucus production, resulting inac hronic pro-
ductive cough, isaf eature of individuals with predominant
chronic bronchitis and isno t necessarily associated with
limitation in a irflow. However, not all C OPD patients have
sputum production. Excess mucus production is a result of an
increased number of mucus-secreting goblet cells and enlarged

FIG. 29-10 Pulmonary blebs and bullae.

submucosal glands, which respond to the chronic irritation of
smoke or other inhalants. In addition, dysfunction of cilia leads
to chronic cough and sputum production. Some of the inflam-
matory mediators also stimulate mucus production.

Pulmonary vascular changes resulting in mild t o moderate
pulmonary hypertension may occur late in the course of COPD.
The small pulmonary arteries vasoconstrict due to hypoxia and
their structure changes, resulting in thickening of the vascular
smooth muscle as the disease advances. Because of the loss of
alveolar wallsand the capillaries surrounding them, there is
increased pressure in the pulmonary circulation. Typically, the
patient does not have difficulty with hypoxemia at rest until late
in the disease. However, hypoxemia may develop during exer-
cise, and the patient may benefit from supplemental O,.

Pulmonary hypertension may progress and lead to hypertro-
phy of the right ventricle of the heart or cor pulmonale, with
or without right-sided heart failure. COPD has been shown to
have systemic effects, especially in severe disease. These extra-
pulmonary changes contribute greatly to the clinical findings
of the patient and affect their survival and management. The
mechanisms that cause the changes are unclear and are likely
multifaceted, but systemic inflammation and inactivity of the
patients are likely key factors.?’ Cachexia is co mmon with
a loss of skeletal muscle mass, and weakness is likely due to
increased apoptosis (programmed cell de ath) and/or muscle
disuse.? Patients may have weakness in all muscles in the upper
and lower extremites.?! They also have exercise intolerance,
deconditioning, and osteoporosis. Patients with severe COPD
also may develop chronic anemia, anxiety, depression, and an
increased incidence of cardiovascular (CV) disease. The latter is
likely due to an increase in C-reactive protein (another inflam-
matory marker linked with CV disease).>20

Clinically it is common to find a combination of emphysema
and chronic bronchitis in the same person, often with one condi-
tion predominating. Patients with COPD may also have asthma,
and if they experience poorly reversible airflow limitation, the
symptoms may be indistinguishable from COPD, but clinically
are treated as asthma.

Clinical Manifestations

Clinical manifestations of COPD typically develop slowly
around 50 years of age after 20 pack-years of cigarette smok-
ing.?? A diagnosis of COPD should be considered in any patient
who has symptoms of cough, sputum production, or dyspnea,
and/or ahistory of exposure to risk factors for the disease.
A chronic intermittent cough usually occurs in the morning
and may or may not be productive of small amounts of sticky
mucus. These symptoms can occur many years before actual
airflow limitation.?

Typically dyspnea is progressive, usually occurs with exer-
tion, and is p resent every day. Patients usually ignore the
symptoms and rationalize that “I'm getting older” and “I'm
out of shape” They change behaviors to avoid dyspnea, such as
taking the elevator. Gradually the dyspnea interferes with daily
activities, such as carrying grocery bags, and they cannot walk
as fast as their spouse or peers. However, as dyspnea worsens the
patient usually seeks medical help and may be diagnosed with
COPD. Other individuals do not experience the usual dyspnea,
cough, or sputum production and may not seek help until they
have a respiratory infection.

In late stages of COPD, dyspnea may be present at rest. As
more alveoli become overdistended, increasing amounts of air
are trapped. This causes a flattened diaphragm and the patient
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must breathe from partially inflated lungs. Effective abdominal
breathing is decreased because of the flattened diaphragm from
the overdistended lungs. The person becomes more of a chest
breather, relying on the intercostal and accessory muscles. How-
ever, chest breathing is not efficient breathing.

Wheezing and chest tightness may be present, but may vary
by time of the day or from day to day, especially in patients with
more severe disease. The wheeze may arise from the laryngeal
area, or wheezes may not be present on auscultation. Chest
tightness, which often follows activity, may feel similar to mus-
cular contraction.

The person with advanced COPD frequently experiences
weight loss and anorexia. Even when the patient has adequate
caloric intake, weight loss is still experienced. Fatigue is a highly
prevalent symptom that affects the patient’s activities of daily
living. Hemoptysis can occur during respiratory tract infections.

During physical examination a prolonged expiratory phase
of respiration, wheezes, or decreased breath sounds are noted
in all lung fields. The patient may need to breathe louder than
normal for auscultated breath sounds to be heard. The anterior-
posterior diameter of the chest isincr eased (“barrel chest”)
from the chronic air trapping. The patient may sit upright with
arms supported on a fixed surface such as an overbed table (tri-
pod position). The patient may naturally purse lips on expiration
(pursed-lip breathing) and use accessory muscles, such as those
in the neck, to aid with inspiration. Edema in the ankles may be
the only clue to right-sided heart involvement.

Over time, hypoxemia (PaO, <60 mm Hg or O, saturation
<88%) may develop with hypercapnia (PaCO, >45 mm H g)
later in the disease. The bluish-red color of the skin results from
polycythemia and cyanosis. Polycythemia develops as a r esult
of increased production of red blood cells as the body attempts
to compensate for chronic hypoxemia. Hemoglobin concentra-
tions may reach 20 g/dL (200 g/L) or more. However, the person
may also have lowered hemoglobin and hematocrit due to a
chronic anemia.

As noted previously, it is sometimes difficult for the health
care provider to distinguish COPD from asthma. However, there
are some clinical features that are different (see Table 29-3).

Classification of COPD. COPD should be considered in
any person with an exposure to risk factors such as cigarettes,
environmental or occupational pollutants, and/or chronic
cough and dyspnea. The diagnosis is confirmed by spirometry
whether or not the patient has chronic symptoms. COPD can
be classified as mild, moderate, severe, and very severe (Fig.
29-11 The FEV/FEV less than 70% establishes the diagnosis
of COPD, and the severity of obstruction (as indicated by FEV )
determines the stage of COPD. The management of COPD is
primarily based on the patient’s symptoms, but the staging pro-
vides a general guideline for the type of interventions.

Complications

Cor Pulmonale. Cor pulmonale results from pulmonary
hypertension, which is caused by diseases affecting the lungs or
pulmonary blood vessels (Fig. 29-12). In North America 50% of
the cases of cor pulmonale are due to COPD.?? Cor pulmonale is
a late manifestation of COPD. Once the patient develops cor pul-
monale the prognosis worsens. In COPD, pulmonary hyperten-
sion is caused primarily by constriction of the pulmonary vessels
in response to alveolar hypoxia, with acidosis further potentiat-
ing the vasoconstriction. Chronic alveolar hypoxia causes vascu-
lar remodeling. Chronic hypoxia also stimulates erythropoiesis,
which causes polycythemia. This results in increased viscosity
of the blood. In COPD there may be an anatomic reduction of
the pulmonary vascular bed as seen in emphysema with bullae.
These patients have increased pulmonary vascular resistance
and thus develop pulmonary hypertension.

Normally the right ventricle and pulmonary circulatory sys-
tem are low-pressure systems compared with the left ventricle and
systemic circulation. When pulmonary hypertension develops,
the pressures on the right side of the heart must increase to push
blood into the lungs. Eventually, right-sided heart failure develops.

Dyspnea is the most common symptom of chronic cor pul-
monale due to the hyperinflation of the lungs in COPD. Lung
sounds are normal or crackles may be heard in the bases of the
lungs bilaterally. Heart sound changes occur but are usually
masked by the underlying lung disease. Other manifestations
of right-sided heart failure may develop, including distended

Stage | | Stage Il

Mild Moderate

Stage Il Stage IV
Severe Very Severe

FEV, > 80% predicted 50% < FEV, < 80% predicted

FEV, < 30% predicted

or
FEV, < 50% predicted +

30% < FEV, < 50% predicted hroni . :
chronic respiratory failure

Active reduction of risk factor(s); influenza vaccination

Add short-acting bronchodilator (when needed)

Add rehabilitation

Add regular treatment with 21 long-acting bronchodilators (when needed)

Add inhaled corticosteroids if repeated exacerbations

Add long-term oxygen if
chronic respiratory failure

Consider surgical therapy

FIG. 29-11 Stages of COPD and therapy by stages.
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neck veins (jugular venous distention), hepatomegaly with right
upper quadrant tenderness, peripheral edema, and weight gain.
ECG changes such as a tendency for right axis deviation may be
seen. Typically the patient will have large pulmonary vessels on
chest x-ray and increased pressure on a right-sided heart cardiac
catheterization. Echocardiogram may reflect right-sided heart
enlargement. B-type natriuretic peptide (BNP) levels (which are
used to determine cardiac causes of heart failure) will be falsely
elevated as the cause of the heart failure is the lung disease, not
the heart, unless the left side of the heart is also failing.

Management of cor pulmonale includes continuous low-
flow O,. Long-term O, therapy improves survival of hypoxemic
patients, especially when used more than 15 hours per day.?*
Digoxin has uncer tain benefit in co r pulmonale treatment
and may lead to cardiac dysrhythmias as the patient has tissue
hypoxia and acidosis. Diuretics are generally used similarly to
their use with chronic heart failure.?* (Cor pulmonale is dis-
cussed further in Chapter 28.)

COPD Exacerbations. According to the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) guidelines, a COPD
exacerbation is an event in the natural course of the disease char-
acterized by a change in the patient’s baseline dyspnea, cough,
and/or sputum that is beyond the normal day-to-day variations,
is acute in onset, and may warrant a change in regular medica-
tion in a patient with underlying COPD.

Exacerbations of COPD are typical in the course of the dis-
ease with increasing frequency (average one to two a year) as
the disease progresses. The primary causes of exacerbations are

bacterial (50%) or viral infections and air pollution/other envi-
ronmental sources (15% or 20%).1® Exacerbations are signaled
by an acute change in the patient’s usual dyspnea, cough, and/or
sputum (i.e., something different from the usual daily patterns).
Assess patients for the classic signs of exacerbation such as an
increase in dyspnea, sputum volume, and/or sputum purulence.
They may also have nonspecific complaints of malaise, insom-
nia, fatigue, depression, confusion, decreased exercise toler-
ance, increased wheezing, or fever without other causes.?®

As the severity of COPD increases, exacerbations of COPD
are associated with poorer outcomes. Exacerbations may be
treated at home or in the hospital, depending on the sever-
ity. The severity is determined by the patient’s medical history
before the exacerbation, the presence of other diseases, symp-
toms, ABGs, and other laboratory tests. Typically in the later
stages of COPD the patient has a low-normal pH, high-normal
or above-normal PaCO,, and high-normal HCO;". This indi-
cates compensated respiratory acidosis as the patient has chron-
ically retained CO, and the kidneys have conserved HCO;™ to
increase the pH to within the normal range (see Table 29-3).

Carefully assess the patient’s ABGs for any movement toward
respiratory acidosis and further hypoxemia indicating respiratory
failure. Also assess the patient’s medical history for the stage of
COPD as noted by the level of FEV . Assess for new symptoms or
worsening of usual symptoms. Determine the number of previous
exacerbations per year and if treatment occurred in the home or
hospital. The presence of other co-morbid conditions will compli-
cate the exacerbation. In addition, the current type of treatment

PATHOPHYSIOLOGY MAP
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FIG. 29-12 Mechanisms involved in the pathophysiology of cor pulmonale secondary to chronic obstructive
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will affect the exacerbation management. Be alert for signs of
severity such as use of accessory muscles, central cyanosis, devel-
opment of edema in the lower extremities, unstable blood pres-
sure, signs of right-sided heart failure, and altered alertness.? All
of these signs affect the management decisions (i.e., to treat as an
inpatient or outpatient).

Bronchodilators and oral systemic corticosteroids decrease
airway resistance during exacerbations of COPD. If a patient
has clinical signs of airway infection (e.g., increased volume and
change in color of sputum and/or fever, especially in the severe
stages of COPD with more than three to four exacerbations per
year), antibiotic treatment is usually used. Therapies used to
treat exacerbations of COPD in the hospital are similar to home
management, except supplemental oxygen therapy titrated by
ABG measurement may be used.? Attempts are made to use
noninvasive mechanical methods (e.g., continuous positive air-
way pressure [CPAP] to support ventilation rather than invasive
ventilatory support [e.g., intubation]). Teach the patient and
caregiver early recognition of signs and symptoms of exacerba-
tions to promote early treatment and thus prevent hospitaliza-
tion and possible respiratory failure.

Acute Respiratory Failure. Patients with severe COPD who
have exacerbations are at risk for the development of respiratory
fajlure. Frequently, COPD patients wait too long to contact their
health care provider when they develop fever, increased cough
and dyspnea, or other symptoms suggestive of exacerbations
of COPD. An exacerbation of cor pulmonale may also lead to
acute respiratory failure. Discontinuing bronchodilator or cor-
ticosteroid medication may also precipitate respiratory failure.
The use of B-adrenergic blockers (e.g., propranolol [Inderal])
may also exacerbate acute respiratory failure in the patient with
a reversible component to the COPD. However, cardioselec-
tive B-adrenergic blockers (e.g., atenolol, metoprolol) are used
with mild to moderate disease as patients are closely monitored.
Typically, cardioselective f3-adrenergic blockers do not produce
clinically significant problems with respiration.

Indiscriminate use of sedatives, benzodiazepines, and opi-
oids, especially in the preoperative or postoperative patient who
retains CO,, may suppress the ventilatory drive and lead to respi-
ratory failure. The person with COPD who retains CO, should
be treated with low flow rates of O, with careful monitoring of
ABGs to avoid hypercarbia. It is thought that high flow rates of O,
depress the respiratory center and that the patient’s respirations
will diminish or cease. However, it is vital to provide adequate
oxygen while assessing the ABGs, rather than not providing O,
because of the fear of CO, narcosis (discussed on p. 620).

Surgery or severe, painful illness in volving the chest or
abdominal organs may lead to splinting and ineffective ventila-
tion and respiratory failure. To prevent postoperative pulmonary
complications, careful preoperative screening, which includes
pulmonary function tests and ABG assessment, is important in
the patient with a heavy smoking history and/or COPD. (Respi-
ratory failure is discussed in Chapter 68.)

Depression and Anxiety. Patients with COPD experience
many losses as the disease progresses over time. Approximately
50% of all patients with COPD experience depression.?® The
patient may also experience anxiety. You should assess for both.
You should ask patients if they “feel down or blue” most of the
time. Do they appear anxious about being able to control their
symptoms of breathlessness or know what to do if they have an
exacerbation? Are they exhibiting concern over more difficulty
in self-care activities such as bathing? How is the family coping
with the patient as emotions can run high in both? You can help

the patient with progressive muscle relaxation exercises that can
reduce anxiety. In addition, you can provide teaching about the
treatment and disease. This can give patients a sense of control
that they can manage daily activities along with the often com-
plex medication regimens. It is important to include the patient’s
caregiver in the teaching so he or she can help the patient cope
physically and emotionally.

A consultation with a mental health specialist may be needed
for proper screening and diagnosis of depression or other mental
health problems. Cognitive and behavioral therapy along with
COPD education has been found to improve the quality of life.?”
Medications may be used to treat both the depression and anxi-
ety. Buspirone (BuSpar), which is used to treat anxiety, has few
if any respiratory depression effects. Benzodiazepines should be
avoided because they may depress the respiratory drive and may
be habit forming. When the patient becomes anxious because of
dyspnea, the use of pursed-lip breathing (see Table 29-14) and
short-acting bronchodilators may be appropriate.

Diagnostic Studies

The diagnosis of COPD is confirmed by pulmonary function
tests. Goals of the diagnostic workup are to confirm the diag-
nosis of COPD via spirometry, evaluate the severity of the dis-
ease, and determine the impact of the disease on the patient’s
quality of life. These factors enable the health care provider to
design an individualized treatment plan. In addition to pul-
monary function tests, other diagnostic studies are performed
(Table 29-18). Chest x-rays taken early in the disease are sel-
dom diagnostic unless bullous disease is present. Patients may

TABLE 29-18 COLLABORATIVE CARE

Chronic Obstructive Pulmonary Disease

Diagnostic

History and physical examination
Pulmonary function tests

Chest x-ray

Serum aq-antitrypsin levels
ABGs

6-minute walk test

Collaborative Therapy
Cessation of cigarette smoking
Treatment of exacerbations
Bronchodilator therapy (see Table 29-7)

® B,-adrenergic agonists

e Anticholinergic agents

e |ong-acting theophylline preparations
Corticosteroids

e Oral for exacerbations

¢ |nhaled for maintenance
Airway clearance techniques
Breathing exercises and retraining
Hydration of 3 L/day (if not contraindicated)
Patient and caregiver teaching
Influenza immunization yearly
Pneumovax immunization
Long-term O, (if indicated)
Progressive plan of exercise, especially walking and upper body

strengthening

Pulmonary rehabilitation program
Nutritional supplementation if low BMI
Surgery

e | ung volume reduction

e Lung transplantation

ABGs, Arterial blood gases; BMI, body mass index.
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TABLE 29-19 CORRELATION OF FEV, WITH

CLINICAL MANIFESTATIONS

APPROXIMATE
FEV, PROBABLE CLINICAL MANIFESTATION

1500 mL
1000 mL
500 mL

Shortness of breath just beginning to be noticed
Shortness of breath with activity
Shortness of breath at rest

have significant airflow limitation as demonstrated by spirom-
etry but not chronic cough. Most patients seek medical help
because of dyspnea that starts affecting their daily activities.
Later in the disease the findings presented in Table 29-3 may
be present.

A history and physical examination are extremely important
in a diagnostic workup. Pulmonary function studies are useful
in diagnosing and assessing the severity of COPD. Usually spi-
rometry is ordered before and after bronchodilation. The most
significant findings are related to increased resistance to expira-
tory airflow. Typical findings include the following:

« Reduced FEV,, FEV,/FVC ratio, diffusing capacity for

carbon monoxide
o tcreased residual volume, functional residual capacity
(FRC)

When the FEV,/FVC ratio is less t han 70% along with the
appropriate symptoms, a diagnosis of COPD is made. The value
of FEV, asap ercentage compared with normal provides a
guideline for the degree of severity of the patient’s lung disease
and the stage of the disease (Table 29-19 and Fig. 29-11).

The body mass index (BMI) and degree of dyspnea are use-
ful in predicting outcomes, such as survival. Current practice
guidelines recommend that the BMI and dyspnea be evalu-
ated in all pa tients. BMI is ob tained by dividing weight (in
kilograms [kg]) by height (in square meters [m?]). A BMI less
than 21 kg/m? is associated with an increase in mortality rate.
ABGs are usually assessed in the severe stages and monitored
in patients hospitalized with acute exacerbations. In the later
stages of COPD, typical findings are low PaO,, elevated PaCO,,
decreased or low-normal pH,a nd increased bicarbonate
(HCOj;™) levels. In early stages there may be a normal or only
slightly decreased PaO, and a normal PaCO,. A 6-minute walk
test to determine O, saturation using a p ulse oximetry may
be done to evaluate the degree of O, desaturation that occurs
with exercise. An ECG may be normal or show signs indicative
of right ventricular failure. An echocardiogram or gated pool
nuclear blood study (see Table 32-6) can be used to evaluate
right-sided ventricular and left ventricular function. Sputum
for culture and sensitivity may be obtained if the patient is hos-
pitalized for an acute exacerbation and has not responded to
empiric therapy with antibiotics.

Collaborative Care

The Global I nitiative for Chronic Obstructive Lung Disease
(GOLD) report ist he major evidence-based reference used
in the United States for care of the patient with COPD. It lists
a summary of recommended treatment by each stage (see
Fig. 29-11). The primary goals of care for the COPD patient
are to (1) prevent disease progression, (2) relieve symptoms
and improve exercise tolerance, (3) prevent and treat complica-
tions, (4) promote patient participation in care, (5) prevent and
treat exacerbations, and (6) improve quality of life and reduce
mortality risk. Most patients are treated as outpatients. They are

hospitalized for exacerbations and potential complications when
respiratory failure, pneumonia, and cor pulmonale are present.

Evaluate the patient’s exposure to environmental or occupa-
tional irritants, and determine ways to control or avoid them. For
example, teach the patient to avoid aerosol hair sprays and smoke-
filled rooms. The patient with COPD is extremely susceptible to
pulmonary infections. The patient with COPD and/or smokers
should have a vaccination with influenza virus vaccine y early
and with pneumococcal vaccine?®? (see Table 28-5).

Exacerbations of COPD should be treated as soon as p os-
sible, especially if the patient is in t he severe stages of COPD.
Some patients are given a prescription for antibiotics and are
instructed to begin taking them at the first symptoms/signs of
an exacerbation. The most common antibiotics given for out-
patients are macrolides (e.g., azithromycin [Zithromax]), doxy-
cycline, and cephalosporins (e.g., cefpodoxime [Vantin]). If
the patient has failed prior antibiotic therapy or is hospitalized,
common antibiotics are amoxicillin/clavulanate (Augmentin) or
respiratory fluoroquinolones (e.g., levofloxacin [Levaquin]).21¢

Smoking Cessation. Cessation of cigarette smoking in all
stages of COPD is the single most effective and cost-effective
intervention to reduce the risk of developing COPD and stops
the progression of the disease.? After discontinuing smoking,
the accelerated decline in pulmonary function slows and pul-
monary function usually improves. Normally individuals over
35 years old lose approximately 20 to 25 mL (as me asured by
FEV,) of lung function per year as measured by spirometry.
Persons with COPD who continue to smoke lose approximately
50 mL per year. With the cessation of smoking, the loss can
fall to almost nonsmoking levels at 35 mL per year.’® Thus the
sooner the smoker stops, the less pulmonary function is lost
and the sooner the symptoms decrease, especially cough and
sputum production. One in teresting stop-smoking technique
to improve the likelihood of a person stopping smoking is to
provide patients with their “lung age” (i.e., the age of the aver-
age healthy person who would perform similarly to them on
spirometry). For example, if a 32-year-old person who smokes
had avery low FEVy, he or she would have the lungs of a
74-year-old.3! (Smoking cessation techniques are discussed in
Chapter 12 and in Tables 12-4 through 12-7.)

Drug Therapy. Medications for COPD can reduce or abol-
ish symptoms, increase the capacity to exercise, improve overall
health, and reduce the number and severity of exacerbations.>?
Bronchodilator drug therapy relaxes smooth muscles in t he
airway and improves the ventilation of the lungs, thus reduc-
ing the degree of breathlessness. Although patients with COPD
do not respond as dramatically as those with asthma to bron-
chodilator therapy, a reduction in dyspnea and an increase in
FEV, are usually achieved. The inhaled route of medication is
preferred and given on a PRN or regular basis. Medications are
given in a stepwise fashion, stepping up but usually not stepping
down as in asthma, because in COPD there are likely continual
symptoms (see Fig. 29-11).

Bronchodilator medications commonly used are 3,-adrenergic
agonists, anticholinergic agents, and methylxanthines (see Table
29-7). The choice of bronchodilator depends on the availability
and the patient’s response. However, when the patient has mild
COPD or intermittent symptoms, a short-acting bronchodilator
is used as needed. Short-acting bronchodilators increase exer-
cise tolerance. Albuterol or ipratropium (Atrovent) may be used
as single agents, but combining bronchodilators improves their
effect and decreases the risk of adverse effects, compared with the
use of a single agent. As a single agent, ipratropium (Atrovent) is
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superior to albuterol because the only side effect is usually dry
mouth. These two agents can be nebulized together (DuoNeb) or
delivered by one MDI (Combivent).

As symptoms persist or moderate stages of COPD develop, a
long-acting bronchodilator is used in addition to a short-acting
bronchodilator (see Table 29-7). Salmeterol (Serevent) and for-
moterol (Foradil) are widely used long-acting ,-adrenergic
agonists, and they can be used in COPD as monotherapy (unlike
drug therapy for asthma).

Tiotropium (Spiriva), a lo ng-acting anticholinergic, dosed
once aday can be used for dyspnea management in C OPD.
Tiotropium also improves lung function, improves quality of
life, and decreases the number of COPD exacerbations and
hospitalizations.3334

The use of long-acting theophylline int he treatment of
COPD is controversial because it interacts with many drugs.
Although it has some action as a mild b ronchodilator in the
patient with partial reversibility of airflow obstruction, its main
value may be to improve contractility of the diaphragm and
decrease diaphragmatic fatigue.

ICS therapy is beneficial for patients with stage 3 (severe)
or stage 4 (very severe) COPD as it reduces the frequency of
COPD exacerbations. ICSs combined with long-acting f,-
adrenergic agonists (e.g., fluticasone/salmeterol [Advair]) are
more effective than the single-drug therapy in reducing exac-
erbations and improving lung function.? Some patients are on
triple therapy with salmeterol/fluticasone (Advair) and tiotro-
pium (Spiriva).>®> Oral corticosteroids should not be used for

long-term therapy in COPD, but are effective in the short term
for exacerbations.

0, Therapy. O, therapy is frequently used in the treatment of
COPD and other problems associated with hypoxemia. Long-
term O, therapy (LTOT) improves survival, exercise capacity,
cognitive performance, and sleep in h ypoxemic patients.!? O,
is acolorless, odorless, tasteless gasthat constitutes 21% o f
the atmosphere. Administering supplemental O, increases the
partial pressure of O, (PO,) in inspired air. Used clinically it is
considered a drug. For reimbursement purposes Medicare will
pay for oxygen when certain clinical criteria are met (i.e., the
patient’s O, saturation needs to be <88%, PaO, <55 mm Hg).

Indications for Use. Goals for O, therapy are to reduce the
work of breathing, maintain the PaO,, and/or reduce the work-
load on the heart, keeping the SaO, greater than 90% during
rest, sleep, and exertion, or PaO, greater than 60 mm Hg. O,
is usually administered to treat hypoxemia caused by (1) respi-
ratory disorders such as COPD, pulmonary hypertension, cor
pulmonale, pneumonia, atelectasis, lung cancer, and pulmonary
emboli; (2) cardiovascular disorders such as myocardial infarc-
tion, dysrhythmias, angina pectoris, and cardiogenic shock;
and (3) central nervous system disorders such as overdose of
opioids, head injury, and sleep disorders (sleep apnea).

Methods of Administration. The goal of O, administration is to
supply the patient with adequate O, to maximize the O,-carry-
ing ability of the blood. There are various methods of O, admin-
istration (Table 29-20 and Fig. 29-13 The )method selected
depends on factors such as the fraction of inspired O, (FIO,)

TABLE 29-20 METHODS OF OXYGEN ADMINISTRATION

DESCRIPTION NURSING INTERVENTIONS

Low-Flow Delivery Devices

Nasal Cannula

e Most commonly used device. e Nasal cannula should be stabilized
e Oxygen delivered via plastic when caring for a restless patient.

can eat, talk, or cough while 2 L/min via cannula.

wearing device. e Assess patient’s nares and ears for
e Useful for a patient requiring

low O, concentrations. cannula where it sits on ears.
1 L/min) to 44% (at 6 L/min)

can be obtained. frontal sinuses.

especially when transporting patient is eating.

e Longer use is typically not
tolerated as it is uncomfort-
able with tight seal and heat
generated around nose/mouth
from face.

e O, concentrations of 35%-
50% can be achieved with
flow rates of 6-12 L/min.

e Mask provides adequate
humidification of inspired air.

this problem.)

nasal prongs. e Amount of O, inhaled depends on
e Safe and simple method room air and patient’s breathing
that allows some freedom pattern.
of movement and patient e Most patients with COPD can tolerate

skin breakdown and may need to pad

e (0O, concentrations of 24% (at e |f flow rates are >5 L/min, nasal mem-
branes may dry and may cause pain in

Simple Face Mask

e Covers patient’s nose and e Wash and dry under mask g2hr.
mouth. e Mask must fit snugly.

e Used only for short periods, e Nasal cannula may be provided while

patients. e \Watch for pressure necrosis at top of
ears from elastic straps if patient wears
for a longer period of time. (Gauze or
other padding may be used to alleviate
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TABLE 29-20 METHODS OF OXYGEN ADMINISTRATION —cont'd

DESCRIPTION

NURSING INTERVENTIONS

Low-Flow Delivery Devices—cont'd
Partial and Non-Rebreathing Masks

e Useful for short-term (24 hr)
therapy for patients needing
higher O, concentrations
(60%-90% at 10-15 L/min).

e O, flows into reservoir bag
and mask during inhalation.

e This bag allows patient to
rebreathe about first third
of exhaled air (rich in O,) in
conjunction with flowing O,.

e \/ents remain open on partial
mask only; some facilities pre-
fer this over non-rebreather as
a safety issue.

Oxygen-Conserving Cannula

e Generally indicated for long-
term O, therapy at home
versus during hospitalization
(e.g., pulmonary fibrosis,
pulmonary hypertension).

e May be “moustache” (Oxy-
mizer) or “pendant” type.

e Cannula has a built-in reser-
voir that T O, concentration
and allows patient to use
lower flow, usually 30%-50%,
which increases comfort,
lowers cost, and can be
increased with activities.

e Can deliver up to 8 L/min O,.

High-Flow Delivery Devices

Tracheostomy Collar

e Collar attaches to neck with
elastic strap and can deliver
high humidity and O, via
tracheostomy.

e (O, concentration is lost into
atmosphere because collar
does not fit tightly.

e Venturi device can be
attached to flow meter
and thus can deliver exact
amounts of oxygen via collar.

Tracheostomy T Bar

e Almost identical to tracheos-
tomy collar, but it has a vent
and a T connector that allow
an inline catheter (e.g., Ballard
catheter) to be connected for
suctioning.

e Tight fit allows better O, and
humidity delivery than trache-
ostomy collar.

Oxygen flow rate must be sufficient to
keep bag from collapsing during inspira-
tion to avoid CO, buildup.

If deflation occurs, liter flow needs to
be increased to keep bag inflated.
Mask should fit snugly.

With non-rebreather masks, make sure
valves are open during expiration and
closed during inhalation to prevent
drastic decrease in FIO,.

Monitor patient closely because intuba-
tion may be next required intervention.

May cause necrosis over tops

of ears; can be padded.

Cannula cannot be cleaned; manufac-
turer recommends changing cannula
every week.

It is more expensive than standard
cannulas and requires evaluation with
ABGs and oximetry to determine
correct flow for patient.

Cannula is highly visible.

Secretions collect inside collar and
around tracheostomy and collar
should be removed and cleaned at
least g4hr to prevent aspiration of
fluid and infection.

Condensation occurs in tubing and
needs to be periodically drained
distally to tracheostomy.

It should be emptied as necessary.
See tracheostomy collar above.

Pendant-type oxygen-conserving cannula.

Continued
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TABLE 29-20 METHODS OF OXYGEN ADMINISTRATION —cont'd

DESCRIPTION NURSING INTERVENTIONS
High-Flow Delivery Devices—cont'd
Venturi Mask

flow rates of O,.

constant O, concentrations to
patients with COPD.

e Adaptors can be applied to
increase humidification.

e Mask can deliver precise, high e Entrainment device on mask must be
changed to deliver higher concentra-

e Lightweight plastic, cone- tions of O,.
shaped device is fitted to e Air entrainment ports must not be
face. occluded.

e Masks are available for deliv- e Mask is uncomfortable and must be
ery of 24%, 28%, 31%, 35%, removed when patient eats.
40%, and 50% O,. e Patient can talk but voice may be

e Method is especially help- muffled.
ful for administering low, e See other applicable nursing interven-

tions under simple face mask above.

Adjustable
nose clip

Opening
exhaled
air

Venturi
barrel

FIG. 29-13 Golfer uses Helios liquid portable oxygen system.

required by the patient and delivered by the device, the mobil-
ity of the patient, humidification required, patient cooperation,
comfort, cost, and available financial resources.

O, delivery systems are classified as low- or high-flow sys-
tems. Most methods of O, administration are low-flow devices
that deliver O, in concentrations that vary with the person’s
respiratory pattern. In contrast, the Venturi mask is a high-flow
device that delivers fixed concentrations of O, (e.g., 24%, 28%
independent of the patient’s respiratory pattern). Mechanical
ventilators are another example of a hig h-flow O, delivery
system. Because room air is mixed with O,, in low-flow systems,
the percentage of O, delivered to the patient is not as precise as
with high-flow systems.

Humidification and Nebulization. O, obtained from cylinders
or wall systems is dry. Dry O, has an irritating effect on mucous
membranes and dries secretions. Therefore it is important that
a high liter flow of O, delivering more than 35% to 50% oxygen
be humidified when administered, either by humidification or

nebulization. A common device used for humidification when
the patient has a cannula or a mask is a bubble-through humidi-
fier. It is a small plastic jar filled with sterile distilled water that
is attached to the O, source by means of a flow meter. O, passes
into the jar, bubbles through the water, and then goes through
tubing to the patient’s cannula or mask. The purpose of the
bubble-through humidifier is to restore the humidity conditions
of room air. However, the need for bubble-through humidifi-
ers at flow rates between 1 and 4 L per minute is based on the
patient’s comfort.

Another means of administering humidified O, is via a neb-
ulizer. It delivers particulate water mist (aerosols) with nearly
100% humidity. The humidity can be increased by heating the
water, which increases the ability of the gas to hold moisture.
Humidified (100%) gas is r equired when the upper airway is
bypassed in acute care. However, patients with established tra-
cheostomies do not always require 100% humidity. When nebu-
lizers are used, large-size tubing should be employed to connect
the device to a face mask or T bar. If small-size tubing is used,
condensation can occlude the flow of O,. Vapotherm Precision
Flow can deliver high flows (up to 40 L/min) of warm humidi-
fied gas (air/oxygen) with precise percentages to the patient
through a nasal cannula and it is noninvasive.3

Complications

Combustion. O, supports combustion and increases the rate
of burning, so it is important that smoking be prohibited in the
area in which O, is being used. A “No Smoking” sign should be
prominently displayed on the patient’s door. Also caution the
patient against smoking cigarettes with an O, cannula in place.

CO, Narcosis. The chemoreceptors int he respiratory
center that control the drive to breathe respond to CO, and
O,. Normally, CO, accumulation is the major stimulant of the
respiratory center. Over time some COPD patients develop a
tolerance for high CO, levels (the respiratory center loses its
sensitivity to the elevated CO, levels). Theoretically, for these
individuals the “drive” to breathe is h ypoxemia. Thus there
has been concern regarding the dangers of administering O,
to COPD patients and reducing their drive to breathe. This
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DELEGATION DECISIONS

Oxygen Administration

All members of the health care team should be alert to possible prob-
lems with gas exchange in patients who are receiving oxygenation.
Patients who are hypoxemic should be cared for by the registered nurse
(RN) until they consistently have oxygen saturations 290%.

Role of Registered Nurse (RN)

e Assess need for adjustments in oxygen flow rate.

e Evaluate response to oxygen therapy.

e Monitor patient for signs of adverse effects of oxygen therapy.

e |n many cases, the RN chooses the optimal oxygen delivery device
(e.g., a nasal cannula or simple face mask).

e Educate patient and caregivers about home oxygen use.

Role of Licensed Practical/Vocational Nurse (LPN/LVN)
e For stable patients, adjust oxygen flow rate depending on desired
oxygen saturation level.

Role of Nursing Assistive Personnel (NAP)

e Use pulse oximetry to obtain oxygen saturation.

e Report oxygen saturation level to RN.

e Assist patient with adjustment of oxygen delivery devices (e.g., nasal
cannula, face mask).

e Report to RN any change in patient level of consciousness or com-
plaints of shortness of breath.

has been a pervasive myth but is not a serious threat. In fact,
not providing adequate O, to these patients is m uch more
detrimental and it is much easier for the health care team to
reverse high CO, than low O,. Although O, administration
should be titrated to the lowest effective dose, many patients
who have end-stage COPD require high flow rates and higher
concentrations for survival. They may, in fact, exhibit higher
than normal levels of CO, in their blood, but this is of little con-
cern. What is important is careful, ongoing assessment when
providing O, to these patients, monitoring both the physical
and cognitive effects of O,.

It is critical to start O, at low flow rates until ABGs can be
obtained. ABGs are used as a guide t o determine what FIO,
level is sufficient and can be tolerated. The patient’s mental sta-
tus and vital signs should be assessed before starting O, therapy
and frequently thereafter.

0, Toxicity. Pulmmary O, toxicity may result from pro-
longed exposure to a high level of O, (PaO,). The development
of O, toxicity is relatively rare, but is determined by patient tol-
erance, exposure time, and effective dose. High concentrations
of O, can result in a s evere inflammatory response because of
oxygen radicals and damage to alveolar-capillary membranes
resulting in severe pulmonary edema, shunting of blood, and
hypoxemia. These individuals develop acute respiratory distress
syndrome (ARDS) (see Chapter 68). Prevention of O, toxicity
is important for the patient who is receiving O,. The amount of
O, administered should be just enough to maintain the PaO,
within a normal or acceptable range for the patient. ABGs
should be monitored frequently to evaluate the effectiveness of
therapy and to guide the tapering of supplemental O,. A safe
limit of O, concentrations hasnot yet been established. All
levels above 50% and used for longer than 24 hours should be
considered potentially toxic. Levels of 40% and below may be
regarded as relatively nontoxic and may not result in develop-
ment of significant O, toxicity if the exposure period is short.

Msorption Atelectasis . Normally, nitrogen (which con-
stitutes 79% of the air that is b reathed) is not absorbed into

the bloodstream. This prevents alveolar collapse. When high
concentrations of O, are given, nitrogen is washed o ut of the
alveoli and replaced with O,. If airway obstruction occurs, the
O, is absorbed into the bloodstream and the alveoli collapse.
This process is called absorption atelectasis.

ifection . Infection can be a major hazard of O, adminis-
tration. Heated nebulizers present the highest risk. The con-
stant use of humidity supports bacterial growth, with the most
common infecting organism being Pseudomonas aeruginosa.
Disposable equipment that operates as a closed system, such as
the Ballard closed suctioning system, should be used. Each hos-
pital has a p olicy stating the required frequency of equipment
changes based on the type of equipment used at that particular
institution.

Chronic 0, Therapy at Home. Improved survival occurs in
patients with COPD who receive long-term O, therapy (LTOT)
(more than 15 hours/day) to treat hypoxemia.?* The improved
prognosis results from preventing progression of the disease
and subsequent cor pulmonale. The benefits of LTOT include
improved mental acuity, lung mechanics, sleep, and exercise
tolerance; decreased hematocrit; and reduced pulmonary hyper-
tension. Some patients believe they will become “addicted” to
O, and are reluctant to use it. Tell them that it is not “addicting”
and that it needs to be used because of the positive effects on the
heart, lungs, and brain. Evaluate the need for LTOT when the
patient’s condition has stabilized. The goal of O, therapy is to
maintain SaO, greater than 90% during rest, sleep, and exertion.

Short-term home O, therapy (1 to 30 days) may be indicated
for the patient in whom hypoxemia persists after discharge from
the hospital. For example, the patient with underlying COPD
who develops a serious respiratory infection may continue to
have clearing of the infection after completion of antibiotic
therapy and discharge from the hospital. This patient may dem-
onstrate continued hypoxemia for 4 to 6 weeks after discharge.
It is important to measure the patient’s oxygenation status by
Sa0, 30 to 90 days after an acute episode to determine if the O,
is still warranted.

Desaturation only during exercise or sleep suggests consider-
ation of O, therapy specifically under those conditions. Patients
may receive O, only during exercise and/or sleep. The need for
O, during these periods should be evaluated with a 6-minute
walk test or overnight oximetry. (Pulse oximetry is discussed in
Chapter 26.)

Periodic reevaluations are necessary for the patient who is
using chronic supplemental O,. Generally the recommenda-
tion is that the patient should be reevaluated every 30 to 90 days
during the first year of therapy and annually after that, as long
as the patient remains stable.

Nasal cannulas, either regular or the O,-conserving type
(see Table 29-20), are usually used to deliver O, from a central
source in the home. The source may be a liquid O, storage sys-
tem, compressed O, in tanks, or an O, concentrator or extrac-
tor, depending on the patient’s home environment, insurance
coverage, activity level, and proximity to an O, supply company
(Table 29-21 The patient can use extension tubing (up to 50
feet) without adversely affecting the O, flow delivery to increase
mobility in the home. Small, portable systems, such as liquid O,,
may be provided for the patient who remains active outside the
home (see Fig. 29-13).

Home O, systems are usually rented from a company that
sends a respiratory therapist to the patient’s home (Fig. 29-14).
The therapist teaches the patient and caregiver how to use the
O, system, how to care for it, and how to recognize when the



SECTION 5 Problems of Oxygenation: Ventilation

HOME OXYGEN DELIVERY
SYSTEMS

TABLE 29-21

Liquid Oxygen

Portable* unit can be refilled by patient from reservoir (see Table
29-20). Portable unit holds 6-8 hr supply at 2 L/min; reservoir will last
approximately 7-10 days at 2 L/min continuously. Patients do not use
the reservoir continuously due to the high expense. Instead patients
use the O, concentrator as the cost is much lower. Liquid system is
strictly for portable and emergency use. Not available everywhere;
generally limited to urban areas.

Compressed O, Cylinders

Cylinders or tanks of varying sizes, e.g., D, M, E, H, J duration varies
with tank size and liter flow, e.g., J tank at 2 L/min flow lasts about
50 hr. Portability possible with cart and some of the smaller tanks
may be refilled from large cylinders. Smaller tanks weigh about 10 Ib
and can be carried on shoulder strap, backpack, or fanny pack carried
or placed on a portable cart.

Concentrator or Extractor

Because the O, supply is produced from room air, they never need to
be “filled.” On wheels, movable from room to room, but usually kept
centrally located in the dwelling with extension tubing reaching to
the furthest area. Patients need to be very cautious to prevent falling
over the tubing. Compact, excellent system for rural or homebound
patient. Convenient, safe, and reliable. Patient will need backup O,
tank in case electricity fails. Concentrator noise may be bothersome
and should be kept in a room other than bedroom.

Portable Oxygen Concentrator

These are lighter-weight devices (8.5-17 Ib) that are portable via carts or
shoulder straps that may provide pulsed or continuous O,. 5-6 L/min
flow depending on the particular device. Batteries provide up to 8 hr
of operation with recharging in AC or DC (e.g., car) and are approved
by many airlines. This combined with another stationary system in the
patient’s dwelling provides the patient with exceptional freedom and
mobility as the system continuously provides a renewable source of
0O, outside the home. Systems are EverGo, Inogen One, and Eclipse
Oxygen Generator.

0, Conserving or Pulsed Devices

Delivers a pulse of O, only during inhalation to conserve O,. Allows
patient increased mobility. Devices are relatively lightweight; varying
from approximately 3-6 Ib with a supply of oxygen up to 20 hr.
System may clip on belt or be contained in a backpack or shoulder
bag. Audible pulses may be annoying. Some devices may require
batteries. Becomes less efficient at higher O, flow rates. Usually best
for low activity levels. Monitor patient’'s O, saturation during rest and
exercise to determine if oxygenation is acceptable.

*Portable usually refers to units weighing more than 10 Ib (4.5 kg) and ambulatory
units weigh less than 10 Ib.

supply is running low and needs to be reordered. A patient and
caregiver teaching guide for the use of O, at home is presented
in Table 29-22

Encourage the patient who uses home O, to remain active
and travel normally. If travel is by automobile, arrangements
can be made for O, to be available at the destination point. O,
supply companies can often assist in t hese arrangements. If a
patient wishes to travel by bus, train, or airplane, the patient
should inform the appropriate people when reservations are
made that O, will be needed for travel. If there is a p otential
for the patient to become hypoxic, oxygen needs for flying can
be determined via a hypoxia inhalation test or through a math-
ematical formula. Portable oxygen concentrators are aready
source of renewable O, and can be available by recharging at

FIG. 29-14 A portable liquid O, unit can be refilled from a liquid O,
reservoir unit.

home or ina D C (e.g., auto) power supply. These systems are
widely approved by airlines for in-flight use. The patient should
contact the specific airline to determine the particular accom-
modations and policies for in-flight O,.

Surgical Therapy for COPD. Three different surgical proce-
dures have been used in severe COPD. One type of surgery is
lung volume reduction surgery (LVRS). The goal of this ther-
apy is to reduce the size of the lungs by removing the most
diseased lung tissue so the remaining healthy lung tissue can
perform better. The rationale for this type of surgery is that by
reducing the size of the hyperinflated emphysematous lungs,
there is decreased airway obstruction and increased room for
the remaining normal alveoli to expand and function. The pro-
cedure reduces lung volume and improves lung and chest wall
mechanics. There is some survival advantage for those having
the LVRS compared with medical therapy and improvement in
work capacity, quality of life, and reduced COPD exacerbations.
However, the selection criteria for these patients are very strict
and it is an expensive palliative procedure.

The second surgical procedure is bullectomy. This proce-
dure is used for carefully selected patients with emphysematous
COPD who have large bullae (larger than 1 cm). The bullae are
usually resected via thoracoscope. This procedure has resulted
in improved lung function and reduction in dyspnea.?

The third surgical procedure is lung transplantation that will
benefit carefully selected patients with advanced COPD. Although
single-lung transplant is t he most co mmonly used technique
because of a shortage of donors, bilateral transplantation can be
performed. However, organ rejection, effects of immunosuppres-
sive therapy, and the high cost of the surgery remain obstacles to
any widespread use of transplantation for COPD. (Lung trans-
plantation is discussed in Chapters 14 and 28.)

Breathing Retraining. The patient with COPD develops
an increased respiratory rate with a prolonged expiration to
compensate for the obstruction to air flow resulting in dyspnea.
In addition, the accessory muscles of breathing in the neck and
upper part of the chest are used excessively to promote chest
wall movement. These muscles are not designed for long-term
use, and as a result the patient experiences increased fatigue.
Breathing exercises may assist t he patient during rest and
activity (e.g., lifting, walking, stair climbing) by decreasing
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TABLE 29-22 PATIENT AND CAREGIVER
TEACHING GUIDE

Home Oxygen Use

The company that provides the prescribed oxygen therapy equipment
will instruct the patient on equipment care. The following are some
general instructions that you may include when teaching the patient
andyor caregiver about the use of home oxygen.

Decreasing Risk for Infection

e Brush teeth or use mouthwash several times a day.

e \Wash nasal cannula (prongs) with a liquid soap and thoroughly rinse

once or twice a week.

Replace cannula every 2-4 weeks.

If you have a cold, replace the cannula after your symptoms pass.

Always remove secretions that are coughed out.

If you use an O, concentrator, every day unplug the unit and wipe

down the cabinet with a damp cloth and dry.

e Ask the company providing the equipment how often the filter
should be changed.

Safety Issues

e Post “No Smoking” warning signs outside the home.

e Oxygen will not “blow up,” but it will increase the rate of burning; it
is a fuel for the flame/fire.

e Do not allow smoking in the home and do not smoke yourself while
wearing O,. Nasal cannulas and masks can catch fire and cause seri-
ous burns to face and airways.

e Do not use flammable liquids such as paint thinners, cleaning fluids,
gasoline, kerosene, oil-based paints, aerosol sprays, etc, while using
0,. Do not use blankets or fabrics that carry a static charge, such as
wool or synthetics.

e |nform your electric company if you are using a concentrator. In case
of a power failure, it will know the medical urgency of restoring your
power.

Adapted from www. YourLungHealth.org.

dyspnea, improving oxygenation, and slowing the respiratory
rate. The main types of breathing exercises commonly taught
are (1) pursed-lip breathing and (2) diaphragmatic breathing.

The purpose of pursed-lip breathing (PLB)ist o prolong
exhalation and thereby prevent bronchiolar collapse and air
trapping. PLB is sim ple and easy to teach and learn and gives
the patient more control over breathing, especially during exer-
cise and periods of dyspnea (see Table 29-14). Patients should
be taught to use “just enough” positive pressure with the pursed
lips because excessive resistance may increase the work of
breathing. PLB can significantly reduce dyspnea.”

Diaphragmatic (abdominal) breathing focuses on using the
diaphragm instead of the accessory muscles of the chest to
(1) achieve maximum inhalation and (2) slow the respiratory
rate. To date, evidence from controlled studies does not sup-
port the use of diaphragmatic breathing in patients with COPD,
and the actual effect of diaphragmatic breathing on dyspnea is
unknown.?”>3® For patients with severe COPD, diaphragmatic
breathing may result in h yperinflation because of increased
fatigue and dyspnea and abdominal paradoxic breathing (the
inward movement of the abdomen and the outward movement
of the upper chest during inspiration) rather than with normal
chest wall motion (the outward movement of the abdomen and
upper chest simultaneously during inspiration).

PLB slows the respiratory rate and is much easier to learn
than diaphragmatic breathing. In the setting of extreme acute
dyspnea, it is most im portant to focus on helping the patient
slow the respiratory rate by using the principles of PLB.

Airway Clearance Techniques. Many patients with COPD or
other conditions (e.g., cystic fibrosis, bronchiectasis) who retain
secretions require help to adequately clear their airways. Airway
clearance techniques (ACTs) loosen mucus and secretions so
they can be cleared by coughing. A variety of techniques can be
used to achieve airway clearance. When ACTs are compared, no
one is really better than another, and it is largely patient prefer-
ence.’®0 Respiratory therapists (RTs), physical therapists (PTs),
and nurses are involved in performing these techniques.

ACTs are often used with other treatments. Typically the
patient will receive bronchodilator therapy via an inhaled device
(e.g., nebulization) before ACT. Then the ACT is used followed
by effective coughing (e.g., huft coughing).

Effective Coughing. Many patients with COPD have devel-
oped ineffective coughing patterns that do not adequately clear
their airways of sputum. They also fear they may develop spastic
coughing, resulting in increased dyspnea. Although other tech-
niques (e.g., chest physiotherapy, aerosol devices) will be used
to loosen secretions and mucus, the patient must cough effec-
tively to bring the secretions to the central airways in order to
expectorate.

A forced expiratory technique, huff coughing, is an effective
technique that the patient can be easily taught. This technique
clears secretions with less change in pleural pressure and less
likelihood of bronchial collapse. Before coughing you should
ensure the patient is breathing deeply from the diaphragm. You
should place the patient’s hands on the lower, lateral chest wall
and then ask the patient to breathe deeply through the nose;
you should feel the patient’s hands move outward, which repre-
sents a breath from the diaphragm. Guidelines for effective huff
coughing are presented in Table 29-23 .

Chest Physiotherapy. Chest physiotherapy (CPT) is primarily
used for patients with excessive bronchial secretions who have
difficulty clearing them (e.g., cystic fibrosis, bronchiectasis).
CPT consists of postural drainage, percussion, and vibration.

Percussion and vibration are manual or mechanical tech-
niques used to augment postural drainage. These techniques are
used after the patient has assumed a postural drainage position
to assist in lo osening the mobilized secretions (see eFig. 29-1
on the Evolve website for this chapter). Percussion, vibration,
and postural drainage assist in b ringing secretions into larger,

TABLE 29-23 PATIENT AND CAREGIVER
TEACHING GUIDE

Guidelines for Effective Huff Coughing

When teaching effective coughing, you should:

1. Help the patient assume a sitting position with head slightly flexed,
shoulders relaxed, knees flexed, and forearms supported by pillow,
and if possible, with feet on the floor.

Then you should instruct the patient to:

2. Inhale slowly through the mouth while breathing deeply from the
diaphragm.

3. Hold the breath for 2-3 seconds.

4. Forcefully exhale quickly as if one is fogging up a mirror with one’s
breath (thus creating a “huff”). (This moves the secretions to larger
airways.)

5. Repeat the “huff” one or two more times while refraining from
a “regular” cough.

6. Cough when mucus is felt in the breathing tubes.

. Rest for five to ten regular breaths.

8. Repeat the huffs (three to five cycles) until you feel you have cleared
mucus or you become tired.

~
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more central airways. Effective coughing (huff coughing) is
then necessary to help raise these secretions.

Bstural Drainage .Postural drainage is the use of position-
ing techniques that drain secretions from specific segments of
the lungs and bronchi into the trachea. The postural drainage
positions used depend on the areas of lung that are involved.
This is determined by patient assessment (including the patient’s
preference), chest x-rays, and chest auscultation. For example,
some patients with left lower lobe involvement will require pos-
tural drainage of only the affected region, whereas a person with
cystic fibrosis may require postural drainage of all segments.

The purpose of various positions in postural drainage is to
drain each segment toward the larger airways. A side-lying
position can be used for the patient who cannot tolerate a head-
down position. Aerosolized bronchodilators and hydration
therapy are usually administered before postural drainage.
The chosen postural drainage position is maintained for about
5 minutes during percussion/vibration. A common order is two
to four times a day. In acute situations, postural drainage may be
performed as frequently as every 4 hours. The procedure should
be planned to occur and be completed at least 1 hour before
meals or 3 hours after meals.

There are also beds available that can rotate and percuss in
various postural drainage positions, and these are quite effec-
tive. Some positions for postural drainage (e.g., Trendelenburg)
should not be performed on the patient with chest trauma,
hemoptysis, heart disease, pulmonary embolus, or head injury,
and in other situations where the patient’s condition is not stable.

Brcussion. Percussion isp erformed int he appropriate
postural drainage position with the hands in a cuplike position
(Fig. 29-15 The hands are cupped, and the fingers and thumbs
are closed. The cupped hand should create an air pocket between
the patient’s chest and the hand. Both hands are cupped and used
in an alternating rhythmic fashion. Percussion is accomplished
with flexion and extension of the wrists. If it is performed cor-
rectly, a hollow sound should be heard. The air-cushion impact
facilitates the movement of thick mucus. A thin towel should be
placed over the area to be percussed, or the patient may choose
to wear a T-shirt or hospital gown.

Vibration. Vibration is acco mplished by tensing the hand
and arm muscles repeatedly and pressing mildly with the flat
of the hand on the affected area while the patient slowly exhales
a deep breath. The vibrations facilitate movement of secretions
to larger airways. Mild vibration is tolerated better than per-
cussion and can be used in situations where percussion may be
contraindicated. Commercial vibrators are available for hospital
and home use.

CPT should be performed by an individual who has been
properly trained. Contraindications for CPT inc lude situa-
tions in which there is head, neck, chest, or back instability
and/or injuries; anatomic deformities; severe spasticity; mental

FIG. 29-15 Cupped-hand position for percussion. The hand should be
cupped as though scooping up water.

limitations; or the patient cannot tolerate the position for other
reasons. Complications associated with improperly performed
CPT include fractured ribs, bruising, hypoxemia, and discom-
fort to the patient. CPT may not be beneficial and may be stress-
ful for some patients. Some patients may develop hypoxemia
and bronchospasms with CPT. (Consult a nursing procedures
book for more detail on CPT.)

Airway Clearance Devices. Various airway clearance devices
are available to mobilize secretions, are easier to tolerate than
CPT, and take less t han halft he time o f conventional CPT
sessions.*4! These devices include the Flutter, Acapella, and
TheraPEP Therapy System.

The Flutter mucus clearance device is a hand-held device that
is shaped like a small, fat pipe (Fig. 29-16). It provides positive
expiratory pressure (PEP) treatment for patients with mucus-
producing conditions. The Flutter has a mo uthpiece, a high-
density stainless steel ball, and a cone that holds the ball. When
the patient exhales through the Flutter, the steel ball m oves,
which causes oscillations (vibrations) in the airways and loos-
ens mucus. It helps move mucus up through the airways to the
mouth where the mucus can be expectorated. The patient must
be upright, and the angle at which the Flutter is held is critical.

The Acapella is another small hand-held device (Fig. 29-17)
that combines the benefits of both PEP therapy and airway
vibrations to mobilize pulmonary secretions. It can be used
in virtually any setting as the patients are free to sit, stand, or
recline. The patient may also inhale through it and nebulizers
can be attached to the Acapella. This saves time as the treatment
does not have to be preceded by the nebulizer.

TheraPEP Therapy System can also provide sustained PEP
and can simultaneously deliver aerosols so the patient can inhale
and exhale through it. TheraPEP has a mouthpiece attached to
tubing connected to a small ylindric resistorand a pressure indi-
cator. The pressure indicator provides visual reinforcement about
the pressure the patient needs to hold in an exhalation to receive
the PEP. The therapist will initially determine the pressure and
you can reinforce the treatment. (A description and photo of this
system are available at www. sniths- nedical. om/ atalog/
bronchial- lygiene/ herapep/ herapep- ystem. Hml.)

High-Frequency Chest Wall Oscillation. Hgh-frequency
chest wall os cillation technology uses an inflatable vest (e.g.,
the VestAirway system or the SmartVest) with hoses connected
to a high-frequency pulse generator. (A description and photo
are available at www. fievest. om/ products.) The pulse genera-
tor delivers air to the vest, which vibrates the chest. The high-
frequency airwaves dislodge mucus from the airways, mobilize
the mucus, and move it toward larger airways. The vest can be
used without the aid of another person. The units weigh 23 to
30 Ib and are quiet. They come in a suitcase and are portable.

Nutritional Therapy. Approximately one third of COPD
patients are underweight with loss of muscle mass and cachexia,
especially in the severe stages.*? Weight loss is a predictor of poor
prognosis and increased frequency of COPD exacerbations.
Weight gain after nutritional support can decrease mortality risk.
The cause of weight loss is not entirely known. Eating becomes
an effort because of dyspnea that occurs as a result of the energy
expended to chew, the reduction of airflow while swallowing,
and O, desaturation. Therefore weight loss and muscle wasting
are likely. Weight loss is also thought to occur because of the sys-
temic inflammation that causes the metabolism to increase. This
hypermetabolism could be the explanation why some individu-
als with COPD lose weight despite adequate nutritional intake.
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FIG. 29-16 Flutter mucus clearance device is a small hand-held device that provides positive expiratory
pressure (PEP) therapy. It is used to facilitate removal of mucus from the lungs. A, It consists of a hard plastic
mouthpiece, a plastic perforated cover, and a high-density stainless steel ball resting in a circular cone. B, The
Flutter effects occur during expiration. Before exhalation, the ball blocks the conical canal of the Flutter. Dur-
ing exhalation, the position of the ball is the result of an equilibrium between the pressure of the exhaled air,
the force of gravity on the ball, and the angle of the cone where contact with the ball occurs. As the steel ball
rolls and moves up and down, it creates an opening and closing cycle that repeats itself many times through-
out each exhalation. The net result is that vibrations occur in the airways resulting in the “fluttering” sensa-
tion. C, These vibrations loosen mucus from the airway walls and facilitate their movement up the airways.

FIG. 29-17 Acapella.

Nutritional supplements are needed for patients with a BMI
less than 21 kg/m?. Patients should aim to keep the BMI around
25 kg/m?2. If the patient is at BMI of 25 kg/m?, but losing weight,
you need to determine possible causes to prevent further loss.
The dietitian can serve as a g ood resource to determine what
supplement is the best for the patient.*?

To decrease dyspnea and conserve energy, the patient should
rest for at least 30 minutes before eating, use a bronchodilator
before meals, and select foods that can be prepared in advance.
The patient should eat five or six small, frequent meals a day
to avoid feelings of bloating and early satiety when eating. Liq-
uid, blenderized, or commercial diets may be helpful. Foods
that require a great deal of chewing should be avoided or served
in another manner (e.g., grated, pureed). Cold foods may give
less of a sense of fullness than hot foods. Teach the patient to
avoid exercise and treatments for at least 1 hour before and after
eating. The exertion involved in preparing and eating food is
often fatiguing. Use of frozen foods and a microwave oven may
help conserve the patient’s energy in food preparation. Assess
the patient’s dentition because broken or missing teeth or loose
dentures make eating more difficult. Activity such as walking
or getting out of bed during the day can stimulate the appetite
and promote weight gain. Sensations of bloating and early sati-
ety when eating can be attributed to swallowing air while eat-
ing, side effects of medication (especially corticosteroids and
theophylline), and the abnormal position of the diaphragm

relative to the stomach in association with hyperinflation of the
lungs. Intestinal gas—forming foods should be avoided, such as
cabbage, Brussels sprouts, and beans.

Underweight patients with emphysematous COPD have an
increased need for protein and calories. They may need 25 to
45 kcal/kg and 1.2 to 1.9 g of protein per kilogram to maintain
their weight. A diet high in calories and protein, moderate in
carbohydrate, and moderate to high in fat is recommended and
can be divided into five or six small meals a day. High-protein,
high-calorie nutritional supplements can be offered between
meals. Ice cream added to these supplements increases calo-
ries. Drinking skim or 1% milk ra ther than whole milk may
cause less mucus production. (Nutritional supplements are dis-
cussed in Chapter 40.) Nonprotein calories should be divided
evenly between fat and carbohydrate while not overfeeding
the patient.*® Getting the patient to eat adequate amounts of
any foods may be difficult. If a patient has O, prescribed, use
of supplemental O, by nasal cannula while eating may also be
beneficial, because eating expends energy.

Fluid intake should be at least 3 L per day unless contraindi-
cated for other medical conditions, such as heart or renal failure.
Fluids should be taken between meals (rather than with them)
to prevent excess stomach distention and to decrease pressure
on the diaphragm. Sodium restriction may be indicated if there
is accompanying heart failure.

In contrast, some patients with COPD are obese, which also
causes dyspnea. The patient may have increased appetite if on
oral corticosteroids and may have little mobility. You can coun-
sel patients about food portion control and increasing their
exercise.

NURSING MANAGEMENT
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

NURSING ASSESSMENT
Subjective and objective data that should be obtained from a
person with COPD are presented in Table 29-24.
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TABLE 29-24 NURSING ASSESSMENT

Chronic Obstructive Pulmonary Disease

Subjective Data

Important Health Information

Past health history: Long-term exposure to chemical pollution, respira-
tory irritants, occupational fumes, dust; recurrent respiratory infections;
previous hospitalizations

Medications: Use of O, and duration of O, use, bronchodilators, cortico-
steroids, antibiotics, anticholinergics, OTC drugs, herbs, medications
purchased from outside United States or Canada

Functional Health Patterns

Health perception—health management: Smoking (pack-years, including
passive smoking, willingness to stop smoking, and previous attempts);
family history of respiratory disease (especially a-antitrypsin deficiency)

Nutritional-metabolic: Anorexia, weight loss or gain

Activity-exercise: Increasing dyspnea and/or increase in sputum volume
or purulence (to detect exacerbation); fatigue, ability to perform ADLs;
swelling of feet; progressive dyspnea, especially on exertion; ability
to walk up one flight of stairs without stopping; wheezing; recurrent
cough; sputum production (especially in the morning); orthopnea

Elimination: Constipation, gas, bloating

Sleep-rest: Insomnia; sitting up position for sleeping, paroxysmal noctur-
nal dyspnea

Cognitive-perceptual: Headache, chest or abdominal soreness

Coping-stress tolerance: Anxiety, depression

Objective Data
General
Debilitation, restlessness, assumption of upright position

Integumentary
Cyanosis (bronchitis), pallor or ruddy color, poor skin turgor, thin skin,
digital clubbing, easy bruising; peripheral edema (cor pulmonale)

Respiratory

Rapid, shallow breathing; inability to speak; prolonged expiratory phase;
pursed-lip breathing; wheezing; rhonchi, crackles, diminished or bronchial
breath sounds; | chest excursion and diaphragm movement; use of
accessory muscles; hyperresonant or dull chest sounds on percussion

Cardiovascular
Tachycardia; dysrhythmias, jugular vein distention, distant heart tones,
right-sided S3 (cor pulmonale), edema (especially in feet)

Gastrointestinal
Ascites, hepatomegaly (cor pulmonale)

Musculoskeletal
Muscle atrophy, T anterior-posterior diameter (barrel chest)

Possible Diagnostic Findings

Abnormal ABGs (compensated respiratory acidosis, | PaO, or Sa0,,

1 PaCO,), polycythemia, pulmonary function tests showing expiratory
airflow obstruction (e.g., low FEV;, low FEV,/FVC, large RV), chest x-ray
showing flattened diaphragm and hyperinflation or infiltrates

ABGs, Arterial blood gases; ADLs, activities of daily living; FEV;, forced expiratory volume in 1 second; FVC, forced vital capacity; OTC, over-the-counter; RV, residual volume.

NURSING CARE PLAN 29-2

Patient with Chronic Obstructive Pulmonary Disease

\VLEE [\ [eqp]ViXe]([oX] ]  Ineffective breathing pattern related to alveolar hypoventilation, anxiety, chest wall alterations, and hyperventilation as
evidenced by assumption of three-point position, dyspnea, increased anterior-posterior diameter, nasal flaring, orthopnea,
prolonged expiration, pursed-lip breathing, use of accessory muscles to breathe

NS\ el ESY 1. Returns to baseline respiratory function

2. Demonstrates an effective rate, rhythm, and depth of respirations
INTERVENTIONS (NIC) AND RATIONALES
Ventilation Assistance

OUTCOMES (NOC)
Respiratory Status: Ventilation

e Ease of breathing ____ e Monitor respiratory and oxygenation status to assess need for intervention.

e Respiratoryrate e Auscultate breath sounds, noting areas of decreased or absent ventilation, and presence of adventitious

e Respiratory rhythm _____ sounds to obtain ongoing data on patient’s response to therapy.

e Depth of inspiration _____ e Encourage slow deep breathing, turning, and coughing to promote effective breathing techniques and

e Auscultated breath sounds secretion mobilization.

e Pulmonary function tests ______ e Administer medications (e.g., bronchodilators and inhalers) that promote airway patency and gas ex-
change.

Measurement Scale e Position to minimize respiratory efforts (e.g., elevate the head of the bed and provide overbed table for

1 = Severely compromised patient to lean on) to save energy for breathing.

2 = Substantially compromised o Monitor for respiratory muscle fatigue to determine a need for ventilatory assistance.

3 = Moderately compromised
4 = Mildly compromised
5 = Not compromised

e |nitiate a program of respiratory muscle strength and/or endurance training to establish effective breath-
ing patterns and techniques.

e Accessory muscle use _____
e Pursed-lip breathing _____

e Dyspneaatrest

e Shortness of breath _____

Measurement Scale

1 = Severe

2 = Substantial
3 = Moderate
4 = Mild

5 = None
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NURSING CARE PLAN 29-2—cont'd
Patient with Chronic Obstructive Pulmonary Disease

WL [\ [eqp)aXe] V[0 X))  Ineffective airway clearance related to expiratory airflow obstruction, ineffective cough, decreased airway humidity,

and tenacious secretions as evidenced by ineffective or absent cough, presence of abnormal breath sounds, or absence
of breath sounds

LA S\ A el ESY 1. Maintains clear airway by effectively coughing
2. Experiences clear breath sounds

OUTCOMES (NOC) INTERVENTIONS (NIC) AND RATIONALES
Respiratory Status: Airway Patency Cough Enhancement
e Ease of breathing _____ e Assist patient to sitting position with head slightly flexed, shoulders relaxed, and knees flexed to allow
e Moves sputum out of airway _____ for adequate chest expansion.

e [nstruct patient to inhale deeply, bend forward slightly, and perform three or four huffs (against an open
Measurement Scale glottis) to prevent airway collapse during exhalation.*
1 = Severely compromised e |nstruct patient to inhale deeply several times, exhale slowly, and cough at the end of exhalation
2 = Substantially compromised to loosen secretions before coughing.

3 = Moderately compromised
4 = Mildly compromised
5 = Not compromised

e [nstruct the patient to follow coughing with several maximal inhalation breaths to reoxygenate the lungs.

* Adventitious breath sounds Airway Management
o Anxiety * Encourage slow, deep breathing; turning; and coughing to mobilize pulmonary secretions.
e Choking e Position patient to maximize ventilation potential.
e Regulate fluid intake to optimize fluid balance to liquefy secretions for easier expectoration.
Measurement Scale e Perform endotracheal or nasotracheal suctioning as appropriate to clear the airway.
1 = Savane ¢ Administer bronchodilators and use airway clearance devices to facilitate clearance of retained secretions
2 = Substantial and increase ease of breathing.
3 = Moderate
4 = Mild
5 = None

NURSING DIAGNOSIS

Impaired gas exchange related to alveolar hypoventilation as evidenced by headache on awakening, PaCO, =45 mm Hg,
Pa0O, <60 mm Hg, or Sa0, <90% at rest

1. Returns to baseline respiratory function

2. PaCO, and PaO, return to levels normal for patient

OUTCOMES (NOC) INTERVENTIONS (NIC) AND RATIONALES

Respiratory Status: Gas Exchange Oxygen Therapy

PATIENT GOALS

e Cognitive status _____ e Administer supplemental oxygen as ordered.
e Ease of breathing _____ e Set up oxygen equipment and administer through a heated, humidified system.
e Pa0, e Periodically check oxygen delivery device to ensure that the prescribed concentration is being delivered.
e PaCO, e Monitor the effectiveness of oxygen therapy (e.g., pulse oximetry, ABGs) to evaluate patient response
e Oxygen saturation _____ to therapy.

e Observe for signs of oxygen-induced hypoventilation because this occurs with carbon dioxide narcosis.
Measurement Scale e [nstruct patient and family about use of oxygen at home to promote safe long-term oxygen therapy.

1 = Severely compromised

2 = Substantially compromised
3 = Moderately compromised
4 = Mildly compromised

5 = Not compromised

(O E [\ [efp]ViNe]\\[0X55E] Imbalanced nutrition: less than body requirements related to poor appetite, lowered energy level, shortness of breath,
gastric distention, sputum production, and depression as evidenced by weight loss >10% of ideal body weight, serum
albumin level below normal values, lack of interest in food

LA e{o .Y ES] 1. Maintains body weight within normal range for height and age
2. Consumes adequate nutrients for metabolic needs

OUTCOMES (NOC) INTERVENTIONS (NIC) AND RATIONALES
Appetite Nutrition Therapy

e Desiretoeat e Monitor food/fluid ingested and calculate daily caloric intake to determine adequacy of intake.
e Enjoyment of food e Monitor laboratory values for evidence of malnutrition.
e Provide oral care before meals to moisten and clean the mouth of sputum taste.
Measurement Scale e Provide patient with high-protein, high-calorie, nutritious finger foods and drinks that can be readily con-
1 = Severely compromised sumed to provide adequate calories and protein that do not require much energy to consume.
2 = Substantially compromised e Select nutritional supplements to provide nutritional between-meal snacks.

3 = Moderately compromised
4 = Mildly compromised
5 = Not compromised

*Guidelines for effective huff coughing are presented in Table 29-23. Continued
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NURSING CARE PLAN 29-2—cont'd

Patient with Chronic Obstructive Pulmonary Disease

(UL E [\ [eqp]ViXe]\[oX]E)  Imbalanced nutrition: less than body requirements—cont'd

INTERVENTIONS (NIC) AND RATIONALES

OUTCOMES (NOC)

Nutritional Status: Nutrient Intake

Measurement Scale

1 = Not adequate

2 = Slightly adequate

3 = Moderately adequate
4 = Substantially adequate
5 = Totally adequate

Nutrition Management

e Caloricintake _____ e Weigh patient at appropriate intervals to assess nutritional status. Provide food selection to stimulate
e Proteinintake _____ the appetite.

e \itamin intake e Adjust diet to patient’s lifestyle to reduce bloating.

e Mineral intake * Provide appropriate information about nutritional needs and how to meet them to ensure nutritional

adequacy after discharge.

NURSING DIAGNOSES
The nursing diagnoses for the patient with COPD may include,
but are not limited to, those presented in NCP 29-2.

PLANNING
The overall goals are that the patient with COPD will ha ve
(1) prevention of disease progression, (2) ability to perform
ADLs and improved exercise tolerance, (3) relief from symp-
toms, (4) no co mplications related to COPD, (5) kno wledge
and ability to implement a long-term treatment regimen, and
(6) overall improved quality of life.

NURSING IMPLEMENTATION

HEALTH PROMOTION. The incidence of COPD would decrease
dramatically if people would not begin smoking or would stop
smoking. (Techniques to help patients stop smoking are dis-
cussed in Chapter 12 and Tables 12-4 through 12-7.) Avoiding
or controlling exposure to occupational and environmental pol-
lutants and irritants is another preventive measure to maintain
healthy lungs. (These factors are discussed in the section on
nursing management of lung cancer in Chapter 28.)

Early detection of COPD is important. However, using spi-
rometry to screen the general population who do not report
respiratory symptoms to detect COPD is not recommended as
having a favorable benefit/harm ratio. Counseling the patient
in smoking cessation is vital as it is the only way to stop the
progression of COPD. One would think that confronting a
person who smokes with abnormal spirometry findings would
motivate them to stop smoking. However, this approach does
not always work.* As health care professionals, nurses who
smoke should reevaluate their own smoking behavior and its
relationship to their health. Nurses and other health care pro-
viders who smoke should be aware that the odor of smoke is
obvious on their clothes, and it can be offensive or tempting to
patients.

Early diagnosis and treatment of respiratory tract infections
and exacerbations of COPD are other ways to decrease the inci-
dence of COPD. Avoiding exposure to large crowds in the peak
periods for influenza may be necessary, especially for the older
adult and the person with a history of respiratory problems.
Influenza and pneumococcal pneumonia vaccines are recom-
mended for the patient with COPD.

Families with a history of COPD, as well as AAT deficiency,
should be aware of the genetic nature of the disease and these
individuals should have spirometry screening regularly dur-
ing their adult life even though they do not have symptoms.
Genetic counseling is appropriate for the patient with AAT defi-
ciency who is planning to have children.

ACUTE INTERVENTION. The patient with COPD will r equire
acute intervention for complications such as exacerba tions
of COPD, pneumonia, cor pulmonale, and acute respiratory
failure. (The nursing care for these conditions is discussed in
Chapters 28 and 68.) Once the crisis in these situations has been
resolved, you can assess the degree and severity of the under-
lying respiratory problem. The information obtained will help
plan the nursing care.

AMBULATORY AND HOME CARE. By far the mostim portant
aspect in the long-term care of the patient with COPD is teach-
ing. (A patient and caregiver teaching guide is p resented in
Table 29-25 )

Pulmonary Rehabilitation. The widely accepted definition of
pulmonary rehabilitation isa n evidence-based intervention
that includes many disciplines working together to individu-
alize treatment of the patient with chronic respiratory disease
who has sym ptoms and decreased quality of life. Pulmonary
rehabilitation is designed t o reduce symptoms and improve
the functional abilities of the patient while reducing health
care costs as the patient is stabilized or the systemic aspects of
the disease are reversed.*> Pulmonary rehabilitation should be
considered in all patients who continue to be disabled by pul-
monary symptoms even though they are receiving appropriate
and standard medical care. Rehabilitation benefits patients with
COPD by improving their exercise capacity and their health-
related quality of life. There are also reductions in p erceived
intensity of breathlessness, number of hospitalizations and days
in the hospital, anxiety, and depression.? Pulmonary rehabili-
tation should no longer be viewed as a “last di tch” effort for
patients with severe COPD.

Pulmonary rehabilitation can be done in an inpatient or out-
patient setting, or in home settings. A mandatory component of
any pulmonary rehabilitation program is exercise that focuses
on the muscles used in ambulation.*® Ideally, pulmonary reha-
bilitation includes exercise training, nutrition counseling, and
education. Other important topics include health promotion,
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TABLE 29-25 PATIENT AND CAREGIVER TEACHING GUIDE

Chronic Obstructive Pulmonary Disease

You should include the following information in the teaching plan.

Goal

To assist a patient and caregiver in improving quality of life through education and promotion of lifestyle practices that support successful living with
chronic obstructive pulmonary disease (COPD).

TEACHING TOPIC

RESOURCES

TEACHING TOPIC

RESOURCES

Overall Guide

What Is COPD?

e Basic anatomy and physi-
ology of lung

e Basic pathophysiology of
COPD

e Signs and symptoms of
COPD, exacerbation, cold,
flu, pneumonia

e Tests to assess breathing

Global Initiative for Lung Disease (GOLD)
Patient Guide: What You Can Do about a
Lung Disease Called COPD. Available at
www.goldcopd.org.

Also available in foreign languages.

COPD Statement: Patient Education Sec-
tion (American Thoracic Society [ATS]).
Available at www.thoracic.org. (Also in
Spanish.)

Human Respiratory System and Learn
About Your Respiratory System (Ameri-
can Lung Association [ALA]). Available
under Your Lungs at www.lungsusa.org.

Breathing and Airway Clearance Exercises

e Pursed-lip breathing
e Airway clearance
technique—nhuff cough

See Table 29-14.
See Table 29-23.

Energy Conservation Techniques

e Daily activities (e.g., wak-
ing up, bathing, grooming,
shopping, traveling)

Medications

Types (include mechanism
of action and types of
devices)

* Methylxanthines
B,-adrenergic agonists
Corticosteroids
Anticholinergics
Antibiotics

e Other medications
Establishing medication

schedule

Consult with physical therapist and
occupational therapist.

Around the Clock with COPD: Helpful
Hints for Respiratory Patients (ALA).
Available in COPD Center at
www.lungusa.org.

COPD Statement: Patient Education Sec-
tion: Medications and Other Treatments
(ATS). Available at www.thoracic.org.

OR

COPD Medicines Chart (ALA). Available in
COPD Center at www.lungusa.org.

OR

COPD Medications (National Jewish Medi-
cine and Research Center). Available at
www.nationaljewish.org/medfacts.html.

Write out medication list and schedule.
Form available at National Jewish link
above “Manage Your Medications.”

Correct Use of Inhalers,

Spacer, and Nebulizer

Home Oxygen

e Explanation of rationale
for use

e Guide for home O, use
and equipment

See Figs. 29-6, 29-7, and 29-8. See Tables
29-8, 29-9, and 29-10.

Around the Clock with COPD: Helpful

Hints for Respiratory Patients and
Traveling with Oxygen (ALA). Available in
COPD Center at www.lungusa.org.

Psychosocial/Emotional Issues

Concerns about interper-
sonal relationships
e Dependency
e [ntimacy
Problems with emotions
e Depression, anxiety,
panic
Treatment decisions
e Support and rehabilita-
tion groups
End-of-life issues

COPD Management Plan
e Focus on self-management

e Need to report changes

e Cause of flare-ups or
exacerbation

e Recognition of signs and
symptoms of respiration
infection, heart failure

e Reduce risk factors, espe-
cially smoking cessation

e Exercise program of walk-

ing and arm strengthening

e Yearly follow-up

Healthy Nutrition

e Strategies to lose weight
(if overweight)

e Strategies to gain weight
(if underweight)

Open discussion (sharing with patient,
significant other, and family).

COPD Lung NexProfiler (interactive deci-
sion support tool via ALA). Available at
www.lungusa.org.

Questions about Pulmonary Rehabilitation
(English and Spanish) (ATS). Available at
www.thoracic.org.

Better Breathers Clubs and Living with
Lung Disease (online support group)
(ALA). Available at www.lungusa.org.

Nurse and patient develop and write up
COPD management plan that meets
individual needs.

Consultation with dietitian.

psychologic counseling, and vocational rehabilitation. Smoking
cessation is critical to the success of the patients. Some reha-
bilitation programs will not accept patients who are current
smokers and not committed to quitting. Physical therapists or
nurses who have experience in pulmonary care are often respon-
sible for the management of pulmonary rehabilitation centers.
A large part of your role is to teach patients self-management
of their disease. The minimum length of an effective program
is 6 weeks, but the longer the program, the more effective the
results.

Activity Considerations. Exercise training leads to energy
conservation, which isan important component in C OPD

rehabilitation. The COPD patient is typ ically an upper tho-
racic and neck breather who uses accessory muscles rather
than the diaphragm. Thus the patient has difficulty perform-
ing upper-extremity activities, particularly those activities that
require arm elevation above the head. Exercise training of the
upper extremities may improve muscle function and help to
reduce dyspnea. Frequently the patient has alr eady adapted
alternative energy-saving practices for ADLs. Alternative meth-
ods of hair care, shaving, showering, and reaching may need to
be explored. An occupational therapist may help with ideas in
these areas. Assuming a tripod posture (elbows supported on a
table, chest in fixed position) and a mirror placed on the table
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during use of an electric razor or hair dryer conserves much
more energy than when the patient stands in front of a mirror to
shave or blow-dry hair. If the patient uses home O, therapy, it is
essential that the patient use the O, during activities of hygiene,
because these are energy consuming. Encourage the patient to
make a schedule and plan daily and weekly activities to leave
plenty of time for rest periods. The patient should also try to
sit as much as p ossible when performing activities. Another
energy-saving tip is to exhale when pushing, pulling, or exert-
ing effort during an activity and inhale during rest.

Walking or other endurance exercises (e.g., cycling) com-
bined with strength training is likely the best intervention to
strengthen muscles and improve the patient’s endurance. Coor-
dinated walking with slow, pursed-lip breathing without breath
holding is a difficult task that requires conscious effort and fre-
quent reinforcement. During coordinated walking and breath-
ing, teach the patient to breathe in through the nose while taking
one step, then to breathe out through pursed lips while taking
two to four steps (the number depends on the patient’s toler-
ance). Walking should occur at a slow pace with rest periods
when necessary so the patient can sit or lean against an object
such as a tree or post. The patient may need to ambulate using
O,. The patient may be able to successfully perform coordi-
nated walking with pursed-lip breathing. You should walk with
the patient, giving verbal reminders when necessary regarding
breathing (inhalation and exhalation) and steps. Walking with
the patient helps decrease anxiety and helps maintain a slow
pace. It also enables you to observe the patient’s actions and
physiologic responses to the activity. Many patients with mod-
erate or severe COPD are anxious and fearful of walking or
performing exercise. These patients and their caregivers require
much support while they build the confidence they need to walk
or to perform daily exercises.

In many situations pulmonary rehabilitation programs are
not an option, and patients are advised to exercise on their
own. Encourage the patient to walk 15 to 20 minutes a day at
least three times a w eek with gradual increases. Severely dis-
abled patients can begin at a slow pace by walking for 2 to
5 minutes three timesada y and slowly building up to 20
minutes a day, if possible. Allow adequate rest periods. Some
patients benefit from using their §,-adrenergic agonist approx-
imately 10 min utes before exercise. Parameters that may be
monitored in the patient with mild COPD are resting pulse
and pulse rate after walking. Pulse rate after walking should
not exceed 75% to 80% of the maximum heart rate (maximum
heart rate is age in years subtracted from 220). In some patients
it is usually dyspnea and the limitation in breathing rather than
increased heart rate that limits the exercise. Thus it is better to
use the patient’s perceived sense of dyspnea as an indication of
exercise tolerance.

Tell the patient that shortness of breath will probably
increase during exercise (as it does for a healthy individual) but
that the activity is not being overdone if this increased short-
ness of breath returns to baseline within 5 minutes after the ces-
sation of exercise. Instruct the patient to wait 5 minutes after
completion of exercise before using the f§,-adrenergic agonist
to allow a chance to recover. During this time, slow, pursed-lip
breathing should be used. If it takes longer than 5 minutes to
return to baseline, the patient most likely has overdone it and
should proceed at a slower pace during the next exercise period.
The patient may benefit from keeping a diary or log of the exer-
cise program. The diary can help provide a realistic evaluation

of the patient’s progress. In addition, the diary can help motivate
the patient and add to the patient’s sense of accomplishment.
Stationary cycling can also be used either alone or with walking.
Cycles and treadmills are particularly good when weather
prevents walking outside.

Fatigue, sleep disturbances, and dyspnea are common com-
plaints of patients with COPD. Of these symptoms, dyspnea
appears to be the only symptom that affects the patient’s abil-
ity to carry out daily activities. Therefore you and other health
team members should focus your interventions on improving
dyspnea, which would then improve the patient’s functional
performance. Nutritional counseling is integral to a pulmonary
rehabilitation program and this has been discussed previously
in the chapter. Education is an important component of pulmo-
nary rehabilitation and it should include information on self-
management and prevention and treatment of exacerbations
(see Table 29-25).

Sexuality and Sexual Activity. Modifying but not abstaining
from sexual activity can also contribute to a healthy psychologic
well-being. Most of the patients with COPD are older. You need
to assess and reflect on your own attitudes and feelings about
sexuality, sexual functioning, and aging before exploring sexual
issues with the older COPD patient. You need to first assess
the patient related to sexuality and concerns of functioning.
Ask open-ended questions to determine if the patient wants to
discuss any of these concerns. You could ask, “How has your
breathing problem affected how you see yourself as a woman or
man?” Another question could be, “How does your shortness
of breath affect your desire for intimacy with your partner?”
Moving through these types of questions will give the person an
opening to discuss concerns. Much of the sexual performance
issues experienced by the patient with COPD are changes related
to aging and if you are aware of these changes, the patient can be
taught the “normalcy” of the changes.

Dyspnea ist he predominant symptom in C OPD but it
should not be a major problem with success in sexual function-
ing, except for those patient in stage 3 or 4. Erectile dysfunc-
tion can occur, and is related to the severity of the underlying
disease. Using an inhaled bronchodilator before sexual activity
can help ventilation. The patient with COPD may also find these
suggestions helpful: (1) plan sexual activity during the part of
the day when breathing is best, which is usually late morning or
early afternoon (plus older men often achieve an erection easier
in the morning); (2) use slow pursed-lip breathing; (3) refrain
from sexual activity after eating or alcohol consumption;
(4) choose less stressful positions during intercourse; (5) use
O, if prescribed; and (6) understand that cigarettes can increase
male impotence. Often the patient has co existing cardiac dis-
ease, and obtaining advice from a health care provider related to
appropriate levels of activity would be advisable.*’ These aspects
of sexual activity require open communication between part-
ners regarding their needs and expectations, and the changes
that may be necessary as the result of a chronic disease (e.g.,
changes in body image, role reversal).

Sleep. Adequate sleep is extr emely important. Getting ade-
quate amounts of quality sleep can be difficult for the COPD
patient. The hyperinflation of the lungs and the reduction in
ventilation can result in severe drops in O, saturation (down to
60% or less) during rapid eye movement (REM) sleep. This leads
to a strain on the heart. In addition, impaired sleep hypercapnia
develops and the patient may awaken more often. The net
result is poor quality of sleep and awakening unrefreshed and
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fatigued. B,-Agonists often cause restlessness and insomnia.
Theophylline can impair sleep by increasing the time it takes
for the patient to go to sleep.?® Many patients with COPD have
postnasal drip or nasal congestion that may cause coughing and
wheezing at night. Nasal saline sprays or rinses before sleep
and in the morning may help. If the patient is a restless sleeper,
snores, stops breathing while asleep, and has a tendency to fall
asleep during the day, the patient may need to be tested for sleep
apnea (see Chapter 9).

Psychosocial Considerations. Healthy coping is often the most
difficult task for a patient with COPD to accomplish. People with
COPD frequently have to deal with many lifestyle changes that
may involve decreased ability to care for themselves, decreased
energy for social activities, and loss of a job.

When a patient with COPD is first diagnosed or when a
patient has co mplications that require hospitalization, you
should expect a variety of emotional responses. Emotions fre-
quently encountered include guilt, depression, anxiety, social
isolation, denial, and dependence. Guilt may result from the
knowledge that the disease was ca used largely by cigarette
smoking. Many patients struggle with depression.*” You should
convey asense of understanding and caring to the patient.
The patient with COPD may benefit from stress management
techniques (e.g., massage, progressive muscle relaxation) (see
Chapter 8). Support groups at local American Lung Associa-
tions, such as the Better Breathers Club, hospitals, and clinics
can also be helpful.

ETHICAL DILEMMAS

Advance Directives

Situation

A 79-year-old man with COPD is in respiratory failure when he is admit-
ted to the hospital. He is placed on a ventilator and responds occasion-
ally by opening his eyes. His advance directives (ADs) were drawn up
5 years ago and copies were given to his wife and health care provider
at that time. The patients's wife brings the documents to the intensive
care unit and tells you that the hospital must stop treating her husband
and allow him to die as he requested. However, the patient's oldest son
is threatening the hospital with a lawsuit if the staff does not provide full
care to his father.

Important Points for Consideration

e ADs are prepared by the person indicating his or her treatment wishes
should the person become terminally ill or in a situation where there
is no hope of recovery.*

e On admission, determine whether the patient has an AD and if the
patient does, place a copy in the medical record.

e A determination needs to be made whether this is a respiratory crisis
that is reversible or whether the patient is terminally ill.

e Durable power of attorney for health care is a form of an AD in which
a person names another to make health care decisions in the event
the person is no longer able to do so.

e ADs are legally binding in most states.

e Health care providers are obligated to follow the patient’s ADs when
a patient is no longer able to speak for himself or herself.

Clinical Decision-Making Questions

1. What should you do next with the information provided by the
patient's wife?

2. How should you address the needs of each member of this family in
the patient’s plan of care?

3. What resources can you use to facilitate decision making in this
situation?

*Table 11-6 explains common documents used in end-of-life care.

Patients frequently ask whether moving to a warmer or drier
climate will help. In general, such a move is not significantly
beneficial. Moving to places with an elevation of 4000 feet or
more should be discouraged because of the lower partial pres-
sure of O, found in the air at higher elevations. A disadvantage
of moving may be that a person leaves an occupation, friends,
and familiar environment, which could be psychologically
stressful. Any advantage gained from a different climate may be
outweighed by the psychologic effects of the move.

Patients need to know that symptoms can be controlled for
the most part, but COPD cannot be cured. End-of-life issues
and advance directives are important topics for discussion in
the terminal stages of COPD. However, this may be difficult for
the patient and family to consider because of the uncertainty of
the disease. (Palliative care and end-of-life care are discussed in
Chapter 11.)

EVALUATION
The expected outcomes for the patient with COPD are pre-
sented in NCP 29-2.

CYSTIC FIBROSIS

Cystic fibrosis (CF) is an autosomal recessive, multisystem dis-
ease characterized by altered function of the exocrine glands
primarily involving the lungs, pancreas, and sweat glands.>
(Autosomal recessive disorders are discussed in Chapter 14.)
Abnormally thick, abundant secretions from mucous glands
can lead to a chronic, diffuse, obstructive pulmonary disorder
in almost all patients. Exocrine pancreatic insufficiency is asso-
ciated with most cases of CE Sweat glands excrete increased
amounts of sodium and chloride. End-stage lung disease is the
principal cause of death.

Approximately 30,000 c hildren and adults in t he United
States have CE. About 10 million (about 1 in every 31) Ameri-
cans are carriers of the CF gene, but do not have the disease.
Of the CF patients in the Cystic Fibrosis Registry, over 45% are
18 years of age or older. CF is most common in whites, but it can
affect all races. In adults, the ethnic breakdown is 94% white, 7%
Hispanic, and 4% African American. Nearly 52% of the patients
with CF are males. The first signs and symptoms typically occur
in children, but some patients are not diagnosed until they are
adults and some live to age 80. The severity and progression of
the disease vary from person to person. With early diagnosis
and improvements in therapy, the prognosis of patients with
CF has significantly improved. The median predicted survival
in 1970 was 16 years, but has increased to more than 37 years.>!
Nurses who work in adult care settings will increasingly manage
patients with CE>°

Etiology and Pathophysiology

The CF gene is located on chromosome 7 and produces a protein
called CF transmembrane regulator (CFTR). The CFTR pro-
tein localizes to the lining of the exocrine portion of particular
organs such as the airways, pancreatic duct, sweat gland duct,
and reproductive tract. CFTR regulates sodium and chloride
channels. Mutations in the CFTR gene alter this protein in
such a way that the channels are blocked. As a result, cells that
line the passageways of the lungs, pancreas, and other organs
produce abnormally thick, sticky mucus. This mucus fills (plugs
up) the glands in these organs and causes the glands to atrophy,
ultimately resulting in organ failure. The high concentrations of
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GENETICS IN CLINICAL PRACTICE

Cystic Fibrosis (CF)

Genetic Basis

e Autosomal recessive disorder

e Mutations in CFTR gene cause CF

e Gene location on chromosome 7

e Many different mutations of the gene have been identified

Incidence

¢ |n the United States 1 in 3000 white births

e Uncommon in other ethnic populations

e 1in 20-25 whites are carriers of the gene

e |f both parents carry the affected gene, there is a 25% chance
each offspring will have the disease (see Figs. 14-1 and 14-2 and
eFig. 14-2 on the Evolve website for that chapter)

Genetic Testing

e Blood-based DNA testing is available for disease and carrier states.

e All 50 states have passed legislation requiring that all newborns be
screened for cystic fibrosis (CF).

e Testing is usually done in children if CF is suspected or if parents are
possible carriers.

e |n parents who are known carriers, amniocentesis or chorionic villus
sampling in pregnant women may be useful for prenatal testing.

Clinical Implications

e CF is the most common autosomal recessive disease in whites.

e CF has a wide range of clinical expression of disease.

e CF requires long-term medical management.

e Advances in medical care have improved life expectancy.

e Most people who have a child with CF are not aware of a family
history of disease.

e CF screening should be offered to all individuals of reproductive age
regardless of family history.

sodium and chloride in the sweat of the patient with CF result
from decreased chloride reabsorption in the sweat duct.!>>2

In the respiratory system, both the upper and lower respira-
tory tracts can be affected. Upper respiratory tract manifesta-
tions may be present and include chronic sinusitis and nasal
polyposis. The hallmark of respiratory involvement in CF is
its effect on the airways. The disease progresses from being a
disease of the small airways (chronic bronchiolitis) to involve-
ment of the larger airways, and finally causes destruction of
lung tissue. The mucus becomes dehydrated and tenacious
due to the defect in the chloride secretion and excess sodium
absorption. Cilia mobility is decreased, thus allowing mucus to
adhere to the airways. The bronchioles become obstructed with
thick mucus, leading to air trapping and hyperinflation of the
lungs.

CFis characterized by chronic airway infection that is difficult
to eradicate. Organisms commonly cultured from the sputum
of a patient with CF are Staphylococcus aureus, Haemophilus
influenzae, Burkholderia cepacia, and Pseudomonas aeruginosa,
with the latter being by far the most common. Antibiotic resis-
tance often develops. Pulmonary inflammation may precede the
chronic infection and can cause a decrease in respiratory func-
tion. Inflammatory mediators (e.g., interleukins, oxidants and
proteases released by neutrophils) are increased and contribute
to the progression of lung disease.>?

Lung disorders that initially occur are chronic bronchiolitis
and bronchitis, but after months or years changes in the bron-
chial walls lead to bronchiectasis (see Fig. 29-20). Over a long

period of time, pulmonary vascular remodeling occurs because
oflocal hypoxia and arteriolar vasoconstriction with pulmonary
hypertension and cor pulmonale resulting in the later phases
of the disease. Blebs and large cysts in the lung are also severe
manifestations of lung destruction, and pneumothorax may
develop. Other pulmonary complications include hemoptysis
occurring because of erosion of enlarged pulmonary arteries.
Hemoptysis may range from scant streaking to major bleeding;
it can sometimes be fatal.

The sweat glands of CF patients secrete normal volumes of
sweat, but sodium chloride cannot be absorbed from sweat as
it moves through the sweat duct. Therefore they excrete four
times the normal amount of sodium and chloride in sweat. This
abnormality usually does not affect the general health of the
person, but it is useful in diagnosis (explained later in the diag-
nostic studies section).

Pancreatic insufficiency isca used primarily by mucous
plugging of the pancreatic exocrine ducts, which results in
atrophy of the gland and progressive fibrotic cyst formation.
The exocrine function of the pancreas may be completely lost.!>
Because of the exocrine dysfunction, pancreatic enzymes such
as lipase, amylase, and the proteases (trypsin, chemotrypsin)
do not reach the intestine to digest ingested nutrients. There
is malabsorption of fat, protein, and fat-soluble vitamins (vita-
mins A, D, E, and K). Fat malabsorption results in steatorrhea,
and protein malabsorption results in failure to grow and gain
weight.

CF-related diabetes mellitus (CFRD) r esults from fibrotic
scarring of the pancreas. CFRD is found in 35% of adults ages
20 to 29 and 43% o f those over 30 years old>! CFRDisa
unique type of diabetes with characteristics of both type 1 and
type 2 diabetes. The pancreas in p ersons with CF p roduces
small amounts of insulin, but not enough to fully respond to
carbohydrate intake. Insulin is used to manage CFRD.

Other common disorders that develop in CF include osteo-
penia and osteoporosis. The etiology relates to malnutrition,
insufficient testosterone levels, chronically elevated inflamma-
tory cytokines, and the direct effect of the CFTR mutation on
the development of bone.>

Individuals with CF often have other gastrointestinal prob-
lems, including abdominal pain, which may be caused by
conditions such as GERD. The liver and gallbladder can be
damaged by mucus deposits. The liver enzymes may become
chronically elevated with cirrhosis developing over time. Gall-
stones, pancreatitis, and portal hypertension can also occur.!®
Distal intestinal obstruction syndrome (DIOS) is a syndr ome
that results from intermittent obstruction commonly occur-
ring in the terminal ileum. I't is usually caused by thickened
stool and mucus. The patient may appear to have a small bowel
obstruction. DIOS develops because of chronic malabsorp-
tion related to exocrine dysfunction, nonadherence to enzyme
supplementation, dehydration, swallowing of mucus, and use
of opioids.

Nearly all men with CF have reproductive issues because they
have congenital absence of the vas deferens, which transports
the sperm from the storage in the testes to the penile urethra.
However, they make sperm normally and thus with assisted
reproductive technology have the capability of fathering a child.
Conversely, only 20% of women are infertile, which is related
to the thickened cervical mucus or malnutrition. In addition,
the higher expression of CFTR in the reproductive tissues may
result in fallopian tube/uterine wall abnormalities.>>>*
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Clinical Manifestations

The clinical manifestations of CF vary depending on the severity
of the disease. The manifestations of the disorder are caused by
the production of abnormally thick, sticky mucus in the body’s
organs. Carriers are not affected by the mutation. Usually within
a family the clinical manifestations are consistent among family
members. However, there may be a great variation between dif-
ferent families.!

The median age of diagnosis of CF is 6 mo nths of age with
the most common symptoms respiratory or gastrointestinal.>!
An initial finding of meconium ileusin t he newborn infant
prompts the diagnosis in 20% of persons with CE>? Early mani-
festations in childhood are failure to grow, clubbing, persistent
cough with mucus production, tachypnea, and large, frequent
bowel movements. A large, protuberant abdomen may develop
with an emaciated appearance of the extremities. A diagno-
sis may also be prompted by wheezing, coughing, or frequent
pneumonia.

The first symptom of CFint he adult is frequent cough.
With time the cough becomes persistent and produces viscous,
purulent, often greenish-colored sputum as the prevalence of
Pseudomonas occurs in over 50% of persons with CE>! Other
respiratory problems that may be indicative of CF are recurring
lung infections such as bronchiolitis, bronchitis, and pneumo-
nia. As the disease progresses, periods of clinical stability are
interrupted by exacerbations characterized by increased cough,
weight loss, increased sputum, and decreased pulmonary func-
tion. Over timet he exacerbations become more frequent,
bronchiectasis develops, and the recovery of lostlung func-
tion is less complete, which may ultimately lead to respiratory
failure.

If the patient with CF develops DIOS, he or she may have
right lower quadrant pain, loss of appetite, emesis, and often a
palpable mass. Insufficient pancreatic enzyme release causes the
typical pattern of protein and fat malabsorption with a person
being thin with a low BMI and frequent, bulky, foul-smelling
stools.

The function of the reproductive system is altered. This
finding is important because more persons with CF are liv-
ing to adulthood. The male adult is usually sterile (although
not impotent). The female usually has delayed menarche,
likely the result of systemic illness of chronic lung disease
and inadequate nutrition.>®> During exacerbations, men-
strual irregularities and secondary amenorrhea are common.
A majority of women with CF are able to become pregnant,
and with adequate pulmonary health and nutrition they do
fairly well.>® The baby is heterozygous (and hence a carrier)
for CF if the father is not a carrier. If the father is a carrier,
there is a 50% c hance that the baby will have CE. (For an
explanation of the genetic transmission of CF, see Chapter
14, Figs. 14-1 and 14-2 and eFig 14-2 on the Evolve website
for that chapter.)

Complications

Pneumothorax is common because of the formation of bullae
and blebs. The presence of small amounts of blood in sputum is
common in the CF patient with lung infection. Massive hemop-
tysis islife threatening. With advanced lung disease, digital
clubbing becomes evident in almost all patients with CE. CFRD,
bone disease, and liver disease are also common complica-
tions.>! Respiratory failure and cor pulmonale are late compli-
cations of CE

Diagnostic Studies

The diagnostic criteria for CF involve a combination of clinical
presentation, laboratory testing, and genetic testing to con-
firm the diagnosis. Even though the sweat chloride test is the
gold standard for CF diagnosis, t he diagnosis is no t always
clear-cut in all indi viduals, especially in ad ults. The sweat
chloride test is p erformed with the pilocarpine iontophore-
sis method. Pilocarpine is placed on the skin and carried by
a small electric current to stimulate sweat production. This
part of the process takes about 5 minutes and the patient will
feel a slight tingling or warmth. The sweat is collected on filter
paper or gauze and then analyzed for sweat chloride concen-
trations. The test takes approximately 1 hour. Values above
60 mmol/L for sweat chloride are consistent with the diagnosis
of CF. However, a second sweat chloride test is reccommended
to confirm the diagnosis unless genetic testing identifies two
CF mutations.

In a genetic test, ablood sample or cells taken from the
inside of the cheek are sent to a laboratory that specializes in
genetic testing. Most laboratories only test for the most com-
mon mutations of the CF gene. Because there are more than
1400 mutations that cause CF, screening for all mutations is not
possible. A genetic test is often used if the results from a sweat
chloride test are unclear.

Collaborative Care

A multidisciplinary team should be involved in the care of a
patient with CF. The Cystic Fibrosis Foundation provides fund-
ing for and accredits more than 100 CF care centers nationwide.
The high quality of specialized care available throughout the
care center network has led t o the improved length and qual-
ity of life for people with CFE. Located at teaching and com-
munity hospitals across the country, these care centers offer
the best care, treatments, and support for those with CF (see
www.cff. ag/ livingWithCF/ CareCenterNetwork/ CFloundation-
accreditedCareCenters). Team members should include a nurse,
physician, respiratory and physical therapist, dietitian, pharma-
cist, and social worker. The major objectives of therapy in CF are
to (1) promote clearance of secretions, (2) control infection in
the lungs, and (3) provide adequate nutrition.

Management of pulmonary problems in CF aims at relieving
airway obstruction and controlling infection. Drainage of thick
bronchial mucus is assisted by aerosol and nebulization treat-
ments of medications used to liquefy mucus and to facilitate
coughing. The abnormal viscosity of CF secretions is caused by
concentrated DNA from neutrophils involved in chronic infec-
tion. Agents that degrade the DNA in CF sputum (e.g., DNase
[Pulmozyme]) increase airflow and reduce the number of acute
pulmonary exacerbations. Inhaled hypertonic saline (7%) is
effective in clearing mucus and also decreases the frequency
of exacerbations. Hypertonic saline is safe, but some patients
require concomitant bronchodilators to avoid bronchoconstric-
tion. Bronchodilators (e.g., §,-adrenergic agonists) may be used
to control bronchoconstriction, but the long-term benefit is not
proven.>0->3

Airway clearance techniques are critical. These techniques
include CPT, positive expiratory pressure (PEP) devices (e.g.,
Flutter device [see Fig. 29-16], Acapella [see Fig. 29-17]),
breathing exercises, and high-frequency chest wall oscillation
systems. Individuals with CF may have a preference for a cer-
tain technique or device that works well for them in a daily rou-
tine. No clear evidence exists that any of the airway clearance
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techniques are superior to the others.*>*! The patient then fol-
lows with the huff coughing technique to expel the secretions
(see Table 29-23). (Airway clearance techniques are discussed
on p. 623.)

More than 95% of CF patients die of complications resulting
from lung infection.”® Standard treatment includes antibiotics
for exacerbations and chronic suppressive therapy. The use of
antibiotics should be carefully guided by sputum culture results.
Early intervention with antibiotics is useful, and long courses
of antibiotics are the usual tr eatment. Prolonged high-dose
therapy may be necessary because many drugs are abnormally
metabolized and rapidly excreted in the patient with CF. There
is no evidence to support the chronic use of oral antibiotics in
adults with CE

Most patients will have Pseudomonas, which is difficult to
treat. The standard of care to treat patients who are chronically
infected is aer osolized tobramycin (TOBI) given every other
month, every day, twice a day, and this increases lung function
and decreases frequency of exacerbations. In addition, daily
doses of azithromycin are often administered. Oral agents com-
monly used for mild exacerbations (i.e., increased cough and
sputum) are oral antibiotics such as a s emisynthetic penicillin
or trimethoprim/sulfamethoxazole. Oral quinolones, especially
ciprofloxacin (Cipro), are rarely used because of the rapid emer-
gence of resistant organisms. More severe exacerbations require
a 2- to 4-week course of IV antimicrobial therapy.

If home support and resources are adequate, the CF patient
and caregiver may choose to continue IV antibiotic therapy
at home. The usual treatment is two antibiotics with different
mechanisms of action (e.g., cephalosporin and an aminoglyco-
side).’®3 The patient with cor pulmonale or hypoxemia may
require home O, therapy. (O, therapy is discussed on p. 618.)
Patients with alarge pneumothorax will r equire chest tube
drainage, perhaps repeatedly. Sclerosing of the pleural space or
partial pleural stripping and pleural abrasion performed surgi-
cally may be indicated for recurrent episodes of pneumothorax.
With massive hemoptysis, bronchial artery embolization is
performed. CF has become a leading indication for lung trans-
plantation.>® (Lung transplants are discussed in Chapter 28.)

The management of pancreatic insufficiency includes pancre-
atic enzyme replacement of lipase, protease, and amylase (e.g.,
Pancrease, Creon, Ultrase) administered before each meal and
snack. Adequate intake of fat, calories, protein, and vitamins is
important. Fat-soluble vitamins (vitamins A, D, E, and K) must
be supplemented. Use of caloric supplements improves nutri-
tional status. Added dietary salt is indicated whenever sweating
is excessive, such as during hot weather, when fever is present,
or from intense physical activity. Hyperglycemia may require
insulin treatment.

If the patient develops DIOS with complete bowel obstruc-
tion, gastric decompression and surgery may be needed. Partial
and uncomplicated episodes of DIOS are treated with ingestion
of abalanced polyethylene glycol (PEG) elec trolyte solution
(MiraLax, GOLYTELY) used to thin bowel contents. In addition,
water-soluble contrast enemas may be used.>® Constipation
develops int he sigmoid colon and progresses proximally,
whereas DIOS develops in the terminal ileum and progresses
distally. Careful monitoring of bowel habits and patterns is
essential for CF patients.

Aerobic exercise seems to be effective in clearing the airways.
Important needs to consider when planning an aerobic exercise
program for the patient with CF are (1) frequent rest periods

EVIDENCE-BASED PRACTICE

How Can Nurses Support Breathless Patients
with Advanced Disease?

Clinical Question

For patients with breathlessness due to advanced disease (P), what
nondrug and noninvasive interventions (I) decrease the subjective
distress of breathlessness (0)?

Best Available Evidence
Systematic review of randomized controlled trials (RCTs) or controlled
trials without randomization

Critical Appraisal and Synthesis of Evidence

e Forty-seven RCTs (n = 2532) of patients with breathlessness due to
chronic obstructive pulmonary disease, advanced cancer, interstitial
lung disease, chronic heart failure, or motor neuron disease

e Major parameter assessed was subjective breathlessness

e Strong evidence for neuroelectrical muscular stimulation and chest
wall vibration and moderate evidence for use of walking aids and
breathing training to relieve breathlessness

Conclusion

Breathing training, walking aids, neuroelectrical muscular stimulation,
and chest wall vibration appear to relieve breathlessness in advanced
disease stages.

Implications for Nursing Practice

e Breathless patients may experience severe discomfort and family
members may be distressed.

e Counsel patients about nondrug options for managing breathlessness.

e Consult health team members regarding specialized treatments,
equipment, and nurse training.

Reference for Evidence

Bausewein C, Booth S, Gysels M, et al: Non-pharmacological interven-
tions for breathlessness in advanced stages of malignant and non-
malignant diseases, Cochrane Database Syst Rev 2:CD005623, 2008.

P, Patient population of interest; /, intervention or area of interest; O, outcome(s) of
interest (see p. 6).

interspersed throughout the exercise regimen, (2) meeting
increased nutritional demands of exercise, (3) obs erving for
manifestations of hyperthermia, and (4) drinking large amounts
of fluid and replacing salt losses.

More than 20% of adults with CF have depression as CF
imposes a significant burden on the individual and family.
Issues such as fertility, decreased life expectancy, costs of health
care, and career choice are but a few of the issues faced.>!

NURSING MANAGEMENT
CYSTIC FIBROSIS

NURSING ASSESSMENT
Subjective and objective data that should be obtained from the
patient with CF are presented in Table 29-26.

NURSING DIAGNOSES
Nursing diagnoses for the patient with CF may include, but are
not limited to, the following:
o Ineffective airway clearance related to abundant, thick
bronchial mucus, weakness, and fatigue
o Ineffective breathing pattern related to bronchoconstric-
tion, anxiety, and airway obstruction
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TABLE 29-26 NURSING ASSESSMENT

Cystic Fibrosis

Subjective Data

Important Health Information

Past health history: Recurrent respiratory and sinus infections, persis-
tent cough with excessive sputum production

Medications: Use of and compliance with bronchodilators, antibiotics,
herbs

Functional Health Patterns

Health perception—health maintenance: Family history of cystic fibrosis;
diagnosis of cystic fibrosis in childhood, genetic testing in offspring

Nutritional-metabolic: Dietary intolerances, voracious appetite, weight
loss, heartburn

Elimination: Intestinal gas; large, frequent bowel movements,
constipation

Activity-exercise: Fatigue, | exercise tolerance, amount/type of
exercise; dyspnea, cough, excessive mucus or sputum production,
coughing up blood, airway clearance techniques

Cognitive-perceptual: Abdominal pain

Sexuality-reproductive: Delayed menarche, menstrual irregularities,
problems conceiving or fathering a child

Coping-stress tolerance: Anxiety, depression, problems adapting to
diagnosis

Objective Data
General
Restlessness; failure to thrive

Integumentary
Cyanosis (circumoral, nail bed), digital clubbing; salty skin

Eyes
Scleral icterus

Respiratory

Sinus difficulties; persistent runny nose; diminished breath sounds,
sputum (thick, white or green, tenacious), hemoptysis, T work of
breathing, use of accessory muscles of respiration, barrel chest

Cardiovascular
Tachycardia

Gastrointestinal
Protuberant abdomen; abdominal distention; foul, fatty stools

Possible Diagnostic Findings
Abnormal ABGs and pulmonary function tests; abnormal sweat chloride
test, chest x-ray, fecal fat analysis

« Impaired gas exchange related to recurring lung infections

o ibalanced nutrition: less than body requirements related
to dietary intolerances, intestinal gas, and altered pancre-
atic enzyme production

o Ineffective coping related to multiple life stressors such as
decreased life expectancy, cost of treatment, and limita-
tion on career choices

PLANNING

The overall goals are that the patient with CF will have (1) ade-
quate airway clearance, (2) reduced risk factors associated with
respiratory infections, (3) adequate nutritional support to main-
tain appropriate BMI, (4) a bility to perform ADLs, (5) recog-
nition and expedient treatment of complications related to CE
and (6) active participation in planning and implementing a
therapeutic regimen.

NURSING IMPLEMENTATION

You and other health professionals can assist young adults to
gain independence by helping them assume responsibility for
their care and for their vocational or school goals. An important
issue that should be discussed is sexuality. Delayed or irregular
menstruation is not uncommon. There may be delayed develop-
ment of secondary sex characteristics such as breasts in girls.
The person may use the illness to avoid certain events or rela-
tionships. The healthy person may hesitate to make friends with
someone who is sick. Other crises and life transitions that must
be dealt with in the young adult include building confidence
and self-respect on the basis of achievements, persevering with
employment goals, developing motivation to achieve, learning
to cope with the treatment program, and adjusting to the need
for dependence if health fails. Disclosing the CF diagnosist o
friends, potential spouses, or employers may pose challenges
emotionally and financially.

The issue o f marrying and having children is difficult.
Genetic counseling may be an appropriate suggestion for the
couple considering having children. Another concern isthe
shortened life span of the parent with CE and the parent’s abil-
ity to care for the child must be taken into consideration.

Acute intervention for the patient with CF includes relief
of bronchoconstriction, airway obstruction, and airflow limi-
tation. Interventions include aggressive CPT, antibiotics, and
O, therapy ins evere disease. Good nutrition is im portant.
Advances in long-term vascular access (e.g., implanted ports)
and inhaled antibiotics have made administration of medica-
tion much easier. This has also eased the transition for treat-
ment at home.

Home management of CF includes an aggressive plan of
airway clearance that may include postural drainage with per-
cussion and vibration, Acapella, Flutter, high-frequency chest
wall oscillation (vest), aerosol-nebulization therapy, and breath-
ing retraining. (These were all discussed earlier in the chapter.)
Teach the patient huff coughing (see Table 29-23), pursed-lip
breathing (see Table 29-14), and progressive exercise condition-
ing such as a bicycling program.

The family and the person with CF have a great financial
and emotional burden. The cost of drugs, special equipment,
and health care is often a financial hardship. Because most CF
patients live to childbearing age, family planning and genetic
counseling are important. The burden of living with a chronic
disease at ay oung age can be emotionally overwhelming.
Community resources are often available to help the family. In
addition, the Cystic Fibrosis Foundation can be of assistance.
As the person continues toward and into adulthood, you and
other skilled health professionals should be available to help the
patient and family cope with complications resulting from the
disease.

BRONCHIECTASIS
Etiology and Pathophysiology

Bronchiectasis is characterized by permanent, abnormal dila-
tion of medium-sized bronchi in either alo calized or diffuse
pattern. The pathophysiologic change is a result of inflammatory
changes that destroy elastic and muscular structures support-
ing the bronchial wall r esulting in dila ted bronchi. Stasis of
thickened mucus occurs along with impaired clearance by the
cilia. This results in a r educed ability to clear mucus from the
lungs and decreased expiratory airflow. Thus bronchiectasis is
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classified as an obstructive lung disease. In addition, with the
chronic inflammation of the bronchi, the blood vessels of the
bronchial wall increase and with continued disease progression,
hemoptysis can occur.>”->8

A variety of pathophysiologic processes can result in bron-
chiectasis. The main cause of diffuse bronchiectasis is b acte-
rial infections of the lungs that are either not treated or receive
delayed treatment. Other causes of bronchiectasis are local-
ized endobronchial obstruction or extrinsic compression of
the bronchi (tumor), generalized impairment of pulmonary
defenses (CF, immunoglobulin deficiencies, disorders of the
cilia), systemic effects of inflammatory diseases (ulcerative coli-
tis), or noninfectious causes (heavy metal poisoning).

Infection is the primary reason for the continuing cycle of
inflammation, airway damage, and remodeling. Bronchiectasis
can follow a severe pneumonia, with a wide variety of infectious

/

Cylindric

Saccular

FIG. 29-18 Pathologic changes in bronchiectasis. A, Longitudinal
section of bronchial wall where chronic infection has caused damage.
B, Collection of purulent material in dilated bronchioles, leading to per-
sistent infection. C, Bronchiectasis in a patient with cystic fibrosis who
underwent lung transplantation. Cut surfaces of lung show markedly
distended peripheral bronchi filled with mucopurulent secretions.

agents initiating bronchiectasis, including adenovirus, influenza
virus, S. aureus, Klebsiella, and anaerobes. Infections cause the
bronchial walls to weaken, and pockets of infection begin to
form (Fig. 29-18). When the walls of the bronchial system are
injured, the mucociliary mechanism is damaged, allowing bac-
teria and mucus to accumulate within the pockets. The infection
becomes worse and results in bronchiectasis.>”>8

Clinical Manifestations

The hallmark of bronchiectasis is persistent or recurrent cough
with production of purulent sputum. However, some patients
with severe disease and upper lobe involvement may have no
sputum production and little cough. Hemoptysis occurs in 50%
to 70% of the patients and may be massive, necessitating emer-
gency care.’’ The other manifestations of bronchiectasis are
dyspnea, fatigue, weight loss, myalgias, and fever. On ausculta-
tion of the lungs, a variety of adventitious sounds can be heard
(e.g., crackles, wheezes, rhonchi).

Diagnostic Studies

An individual with a chronic productive cough with copious
purulent sputum (which may be blood streaked) should be
suspected of having bronchiectasis. Chest x-rays may show
some nonspecific abnormalities. A high-resolution computed
tomography (HRCT) scan of the chest is the gold standard for
diagnosing bronchiectasis. Bronchoscopy may be used to diag-
nose obstruction with patients who have localized bronchiec-
tasis. Sputum may provide additional information regarding
the severity of impairment and the presence of active infec-
tion. Patients are frequently colonized with H. influenzae or
P aeruginosa. Pulmonary function studies usually show an
obstructive pattern including a decrease in FEV, and FEV,/
FVC.57:58

Collaborative Care

Bronchiectasis is difficult to treat. Therapy is aimed at treat-
ing acute flare-ups and preventing a decline in lung function.
Antibiotics are the mainstay of treatment and are often given
empirically but attempts are made to culture the sputum. Long-
term suppressive therapy with antibiotics is reserved for those
patients who have symptoms that recur a few days after stopping
antibiotics. Antibiotics may be given orally, given intravenously,
or inhaled. Inhaled tobramycin (TOBI) is q uite effective in
patients with P. aeruginosa.

Concurrent bronchodilator therapy with LABAs, SABAs, or
anticholinergics is given to prevent bronchospasm and stimulate
mucociliary clearance. In addition, ICSs may be used. Mucolytic
agents to thin secretions are controversial. Recombinant DNase
may be deleterious and should not be used in bronchiectasis not
associated with CE>” Maintaining good hydration is important
to liquefy secretions. Chest p hysiotherapy and other airway
clearance techniques are important to facilitate expectoration
of sputum. Teach the patient to reduce exposure to excessive
air pollutants and irritants, avoid cigarette smoking, and obtain
pneumococcal and influenza vaccinations.

Surgical resection of parts of the lungs, common in the past,
has largely been replaced by more effective supportive and anti-
biotic therapy. For selected patients who are disabled in spite
of maximal therapy, lung transplantation is an option. Massive
hemoptysis may require surgical resection or embolization of
the bronchial artery.>”->
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NURSING MANAGEMENT
BRONCHIECTASIS

Early detection and treatment of lower respiratory tract infec-
tions helps prevent complications such as bronchiectasis. Any
obstructing lesion or foreign body should be removed promptly.

An important nursing goal is to promote drainage and removal
of bronchial mucus. Various airway clearance techniques can be
effectively used to facilitate secretion removal. Chest physiother-
apy with postural drainage is widely used with the bronchiectasis
patient. Administration of the prescribed medications is im por-
tant. The patient needs to understand the importance of taking
the prescribed regimen of drugs to obtain maximum effectiveness.
Rest is important to prevent overexertion. Bed rest may be indi-
cated during the acute phase of the illness, especially with hemop-
tysis. Ifhemoptysis occurs, patients should know when they should
contact the health care provider. Some patients may periodically
expectorate a “spot” of blood that is usual f or them. The health
care provider will give explicit instructions regarding hemoptysis
when emergency contact is needed. In the acute care setting, if the
patient has hemoptysis, you should contact the provider immedi-
ately, elevate the head of the bed, and place the patient in a side-
lying position with the suspected bleeding side down.>”

Good nutrition is important and may be difficult to maintain
because the patient is often anorexic. Oral hygiene to cleanse
the mouth and remove dried sputum crusts may improve the
patient’s appetite. Offering foods that are appealing may also
increase the desire to eat. Adequate hydration to help liquefy
secretions and thus make it easier to remove them is extremely
important. Unless there are contraindications, such as renal dis-
ease, instruct the patient to drink at least 3 L of fluid daily. To
accomplish this, advise the patient to increase fluid consump-
tion from the baseline by increasing intake by one glass per day
until the goal is reached. Generally the patient should be coun-
seled to use low-sodium fluids to avoid systemic fluid retention.

Direct hydration of the respiratory system may also prove
beneficial in the expectoration of secretions. Usually an aerosol
with normal saline solution delivered by a jet-type nebulizer is
used. Alternatively, hypertonic saline may be ordered for a more
aggressive effect. At home, a steamy shower can prove effective;
expensive equipment that requires frequent cleaning is usu-
ally unnecessary. Teach the patient and caregiver to recognize
significant clinical manifestations to be reported to the health
care provider. These manifestations include increased sputum
production, bloody sputum, increasing dyspnea, fever, chills,
and chest pain.

l CLINICAL DECISION-MAKING EXERCISE

CASE STUDY
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

PATIENT PROFILE. H.M.isa 68-y ear-old white,
married, retired traffic police officer. She has been in
the hospital for 3 days with a COPD exacerbation
and will be discharged tomorrow.
Subjective Data
o Before admission 7 days of exceptional short-
ness of breath and increased volume of sputum,
which turned a greenish color
o Hd increased albuterol MDI use at home to five or six times a day
for dyspnea
o Hdjitters and racing heart
» Had three or four bouts of bronchitis in the past y ear that she
treated at home
o 30-pack-year history of smoking; smokes half a pack per day now to
“clear out lungs” in the morning
o Btsaregular diet but “gets full fast”
o @nnot climb one flight of stairs without stopping; walks down the
flat driveway 10 yards without difficulty
o Avakens two or three times per night coughing and short of breath
Objective Data
o Wight 129 Ib, height 5 ft 8 in, BMI 20 kg/m?
o BP136/76 mm Hg, pulse 86, respiratory rate 28
« tcreased anterior-posterior diameter of chest (barrel shaped)
o Hght use of accessory (neck) muscles with breathing
o Distnt breath sounds with occasional rhonchi
o N peripheral edema
Diagnostic Studies
o kst PFT: decreased FEV, (48%) and FEV,/FVC (62%)
o ABRsson admission: pH 7.34, PaCO, 49 mm Hg, HCO; 27 mEq/L,
PaO, 70 mm Hg
«  WE: 14,000/uL on admission
o  Chest-ray: hyperinflation, flat diaphragm, no sign of pneumonia

Collaborative Care

o fage 3 (severe) COPD with acute exacerbation

e Qygen 2 L via nasal catheter while in hospital

o Prednisone 30 mg daily oral for 3 days, 20 mg for 3 days, 10 mg for
10 days

 Azithromycin 250 mg orally: take two tablets day one, then take one
tablet days 2 through 4

o Arovent HFA MDI 2 puffs 4 times a day

o Adischarge: Advair Diskus 250/50 one inhalation every 12 hours

DISCUSSION QUESTIONS

Miat classic manifestations indicate the patient had a COPD exac-
erbation?
2. Wat are some likely causes of her COPD?
3. Wiat symptoms indicate the overuse of inhalers, and which drug
would cause the symptoms described?
4. What is the only way H.M. can halt the progression of her lung dis-
ease?
5. Why would H.M. “feel full fast” when eating? What could you do to
minimize this issue?
6.1iterpret the ABGs. What pattern do you see?
7. Priority Decision: What are nursing priorities for discharge plan-
ning and teaching?
8. Priority Decision: Based on the assessment data presented, what
are the priority nursing diagnoses? Are there any collaborative
problems?

Answers and a corresponding concept map are available at
Ittp:// evdve. dsevier. om/ Lewis/ nedsurg.
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l BRIDGE TO NCLEX® EXAMINATION

The number of the question corresponds to the same-numbered out-

come at the beginning of the chapter.

1. A patient is concerned that he may have asthma. Of the symptoms
that he relates to the nurse, which ones suggest asthma or risk
factors for asthma (select all that apply)?

a.  Allegic rhinitis

b. Polonged inhalation

c.  Hbtory of skin allergies

d. ©ugh, especially at night

e. Gastic reflux or heartburn

2. In evaluating an asthmatic patient’s knowledge of self-care, the
nurse recognizes that additional instruction is needed w hen the
patient says,

a. “Tuse my corticosteroid inhaler when I feel short of breath”

b. I'geta flu shot every year and see my health care provider if I
have an upper respiratory infection”

c. “Tuse my inhaler before I visit my aunt who has a cat, but I only
visit for a few minutes because of my allergies”

d. “T walk 30 minutes every day but sometimes I have to use my
bronchodilator inhaler before walking to prevent me from get-
ting short of breath.”

3. A plan of care for the patient with COPD could include (select all
that apply)

a. ewrcise such as walking.

b. hi} flow rate of O, administration.

c. low-dose chronic oral corticosteroid therapy.

d. us of peak flow meter to monitor the progression of COPD.

e. breathing exercises such as pursed-lip breathing that focus on
exhalation.

4. The effects of cigarette smoking on the respiratory system include

a. hypertrophy of capillaries causing hemoptysis.

b. hyperplasia of goblet cells and increased production of mucus.

c. proliferation of alveolar macrophages thus increasing chance
of infection.

d. increased proliferation of ciliaa nd decreased clearance of
mucus.

5. The major advantage of a Venturi mask is that it can

a. deliver up to 80% O,.

b. povide continuous 100% humidity.

c. deliver a precise concentration of O,.
d. be used while a patient eats and sleeps.

6. Which of the following guidelines w ould be a part of teaching

patients how to use a metered-dose inhaler (MDI)?

a. After activating the MDI, breathe in as quickly as you can.

b. Estimate the amount of remaining medicine in t he MDI by
floating the canister in water.

c. Disassemble the plastic canister from the inhaler and rinse both
pieces under running water every week.

d. To determine how long the canister will last, di vide the total
number of puffs in the canister by the pufts needed per day.

7. Which of the following treatments in CF would the nurse expect to
implement as collaborative management of patients with CF (select
all that apply)?

a. Perm banking

b. IV corticosteroids on a chronic basis

c. Airway clearance techniques (e.g., Acapella)

d. GoLYTELY given PRN for severe constipation

e. Inhaled tobramycin to combat Pseudomonas infection

8. A patient who has bronchiectasis asks the nurse, “What conditions
would warrant a call to the clinic?”

Blood clots in the sputum

. Sticky sputum on a hot day

Increased shortness of breath after eating a large meal

. Production of large amounts of sputum on a daily basis

an o
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For rationales to these questions and even more NCLEX review questions, visit http://evolve.elsevier.com/Lewis/medsurg.
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