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Abstract: Aim: Global and regional data have shown that chronic airway diseases such as chronic obstructive pulmonary
disease (COPD) and asthma are increasing in incidence and prevalence, with detrimental consequences to healthcare
resources and the quality of life of patients. A firm diagnosis of COPD or asthma is important because the natural history,
treatment, and outcomes differ between the two respiratory diseases. The aim of this review is to provide nurse
practitioners (NPs) with the requisite facts to understand and improve the diagnosis and treatment of affected individuals.
Methods: Articles on the differential diagnosis, treatment, and management of COPD and asthma published in peerreviewed journals were retrieved from PubMed. Evidence-based respiratory guidelines, World Health Organization
disease-related data, and US prescribing information for different respiratory medications served as additional data
sources.
Conclusions: NPs, along with other primary care professionals, form the frontline in diagnosing, treating, and managing
COPD and asthma. Differentiating COPD from asthma has prognostic as well as significant therapeutic implications.
Since NPs play a key role in diagnosing and managing patients with COPD and asthma, those with a comprehensive
understanding of the diagnostic and therapeutic differences between the two diseases can help to lower the risks of
exacerbations and hospitalizations, and improve the quality of life of these patients.
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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) and
asthma are common respiratory diseases which place an
enormous economic, social, and healthcare burden on the
United States and worldwide [1]. COPD is a major cause of
morbidity and mortality, and is predicted to be the third
leading cause of death worldwide by 2030 [2]. In 2000,
COPD was responsible for 726 000 hospitalizations and 1.5
million emergency department visits in the United States [3].
According to US estimates for 2010, COPD was responsible
for approximately US $49.9 billion in direct and indirect
costs [4]. Furthermore, COPD is the only leading cause of
death in the United States for which the death rate is not
improving (Fig. 1) [5].
Akin to COPD, asthma is a complex disorder, which has
increased in incidence over the past several decades and
currently affects ~300 million people worldwide [6]. In
2008, 23.4 million people had a confirmed diagnosis of
asthma in the United States, including 7 million children [7],
while ~58 000 individuals were hospitalized because of
asthma in 2007 [8].
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Both asthma and COPD are characterized by airflow
obstruction and chronic persistent airway inflammation.
Many patients with asthma or COPD have similar
characteristics — an overlap that often makes it difficult to
diagnose accurately either condition [9]. Although the
clinical presentations of COPD and asthma are similar, each
disease has different pathological mechanisms and
therapeutic strategies. Therefore, early detection and
differential diagnoses are essential to ensure that appropriate
treatment is offered to promote optimal lung function. Given
the high incidence of these respiratory diseases worldwide,
healthcare personnel such as nurse practitioners (NPs) are at
the forefront of diagnosing, managing, and differentiating
between COPD and asthma. This article describes
differences in treatment strategies and the techniques to
distinguish between the two diseases.
COPD
The American Thoracic Society (ATS)/European
Respiratory Society (ERS) and the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) guidelines
define COPD as a preventable and treatable disease usually
characterized by progressive airflow limitation and is
associated with an abnormal inflammatory response of the
lungs to noxious particles or gases, primarily caused by
cigarette smoking [4, 6, 10]. Exposure to air pollutants, a
rare genetic disorder involving a deficiency of the enzyme
-1 antitrypsin, poor nutrition, and low socioeconomic status
have also been associated with COPD [4], but the vast
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Reproduced with permission from reference [5].
Fig. (1). Trends in standardized death rates for the six leading causes of death in the United States, 1970–2002.

majority of cases of COPD in the United States are caused
by cigarette smoking. In 2006, an estimated 20.8% (45.3
million) of US adults were current cigarette smokers and a
total of 41% (91 million) were “ever smokers” (i.e. had
smoked at least 100 cigarettes during their lifetime) [11].
More strikingly, the number of US women who smoked
tripled between 1980 and 2000. This is reflected in the
distressing fact that, for the first time in history, women are
now dying more frequently than men from COPD [12].
Symptoms of COPD generally develop slowly during
midlife, but often are not recognized until they have become
chronic and disabling. Patients with COPD commonly
experience an aggregate of symptoms including exertional
dyspnea, chronic cough, sputum production, and wheezing.
In mild COPD, patients may experience only breathlessness
during high-energy activities, such as exercise. As the
disease worsens, patients become breathless during normal
daily activities and tend to avoid situations that cause
shortness of breath, thereby entering a downward spiral of
muscle deconditioning and worsening lung function [13].
ASTHMA
Asthma affects people of all ages worldwide. It is a
chronic inflammatory disease of hyper-reactive airways
which has a number of trigger factors, such as exposure to
allergens, including mold, animal dander, pollen, dust mites,
occupational irritants, pulmonary bacterial and viral
infections, stress, and exercise [6]. Unlike COPD, for many
patients, asthma has its roots in infancy and manifests as a
constellation of symptoms in both children and adults.
Unlike COPD, reasons for asthma development are
relatively unknown; however, a family history of asthma can
predispose an individual to this disease. Furthermore, ~10%
to 15% of new-onset asthma in adults is attributable to
occupational exposure [14]. In occupational asthma, airway
hyper-reactivity is caused by exposure to substances such as
vapors, dust, fumes, and organic material in the workplace.
This is differentiated from patients who have pre-existing

asthma that is triggered by occupational hazards, which may
lead to lung damage that is not recognized until years after
the exposure [15].
Asthma has such a wide spectrum of predisposing factors
and clinical presentations that there is no uniform
classification. The clinical symptoms of asthma include
varying degrees of wheezing, shortness of breath, coughing,
and chest tightness. Asthma can be episodic, and these
symptoms can occur or worsen at night or early in the
morning [6].
DIFFERENTIATING COPD FROM ASTHMA
COPD and asthma have several differentiating factors
(Table 1) [4] which can be useful during diagnosis.
Documenting a patient’s medical history, physical
examination, and diagnostic tests can aid the healthcare
practitioner to distinguish between the two diseases.
Medical History
A comprehensive patient history is paramount when
evaluating patients for both insidious and overt respiratory
complaints. It is essential for healthcare practitioners to
identify and include the factors that aggravate, exacerbate, or
alleviate a patient’s symptoms during the differential
diagnosis of COPD or asthma. This information is obtained
through careful history taking, which often requires in-depth
probing to elicit symptoms that are being ignored or
repressed. It is not enough to just ask, “How are you doing?”
without also inquiring, “What are you doing (or no longer
doing)?”
Medical history taking should contain information on the
patient’s smoking history, medication profile (including
allergies to specific medications), allergies to risk factors for
asthma (e.g. pollen or animal dander), comorbidities,
surgical history, sleep apnea, recurring respiratory infections,
colds that last weeks instead of days, any childhood
illnesses, and a family history of -1 antitrypsin deficiency,
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Table 1.
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Differential Diagnosis of Asthma and Chronic Obstructive Pulmonary Disease (COPD)a
Asthma

a

31

COPD

Onset early in life (often childhood)

Onset in mid-life

Symptoms vary from day to day

Symptoms slowly progressive

Symptoms at night/early morning

Long history of tobacco smoking

Allergy, rhinitis, and/or eczema sometimes present

Dyspnea during exercise

Family history of asthma usually present

Largely irreversible airflow limitation

Largely reversible airflow limitation

Presence of comorbidities

Adapted with permission from the Global Initiative for Chronic Obstructive Lung Disease (GOLD) [4].

asthma, or atopic disease. Documentation of occupational
history is also important, as both COPD and asthma can be
caused by exposure to noxious gases or particles [6].
Questionnaires may also help NPs to identify patients who
require further testing to confirm COPD [4, 16] or to
differentiate between COPD and asthma [17, 18].
Physical Examination
The patient’s general appearance and breathing pattern
may suggest clues to the later stages of COPD. Subtle clues
begin with observing the patient, specifically looking for an
increased chest diameter as manifested by an increase in the
anterior–posterior thoracic dimension or an elevation of the
sternal notch which gives the appearance of a shortened
neck. A focused respiratory system inspection continues by
noting the patient’s posture, respiratory rate (including
depth, rhythm, symmetry, and use of accessory muscles
during respiration), active abdominal muscle expiratory
efforts, discoordinate thoraco-abdominal motion, and
clubbing of the fingers. The lungs should be percussed to
detect hyper-resonance and equality, and then auscultated to
distinguish distant breath sounds, wheezing, decreased air
exchange, or crackles which occur very early in the
inspiratory cycle in patients with COPD. Moreover, detailed
attention should be paid to the cardiac system, including
assessment of heart rhythm and circulation, and a search for
jugular vein distension, chest wall abnormalities, central
cyanosis, and peripheral edema [19, 20]. It should be noted
that during milder stages of COPD, physical examination is
often normal and as a result it is difficult to distinguish
between asthma and COPD exclusively on the basis of
physical examination.

less than 0.70 [10]. This ratio suggests a diagnosis of COPD,
provided the patient’s clinical history, symptoms, and risk
factors point to a high probability of the diagnosis, and the
post-bronchodilator FEV1 does not improve to “normal”
(demonstrating airflow limitation that is not fully reversible)
[4, 22]. If the post-bronchodilator FEV1 improves to normal
(i.e. greater than 80% of predicted based on the patient’s age,
gender, and height, and modified by ethnic background), this
points more towards a diagnosis of asthma. In most patients
with asthma, the FEV1/FVC ratio also returns to normal after
bronchodilator use. According to the Global Initiative for
Asthma (GINA) guidelines, the degree of reversibility in
FEV1 indicative of an asthma diagnosis is usually accepted
as 200 ml and 12% above the pre-bronchodilator value [6].
If asthma is suspected but spirometry is normal, asthma
can be confirmed by measuring airway responsiveness to
exercise challenge or to airway challenges, such as with
mannitol, methacholine, or histamine. Measurements of
allergic status (e.g. skin tests with allergens or in vitro tests)
can also be used to suggest asthma [6]. Other testing for
COPD includes: imaging, such as chest x-ray and computed
tomography (although, neither are recommended for routine
diagnosis); lung volumes and diffusing capacity; oximetry
and arterial blood gas measurement for patients with FEV1
less than 35%; -1 antitrypsin deficiency screening for
patients less than 45 years old with signs and symptoms of
COPD; exercise testing; or composite scores that encompass
a number of these variables [4]. Healthcare practitioners
should also recommend chest radiography to rule out any
type of pulmonary infection, cardiac disease, lesion, or mass.

The physical examination of a patient with asthma is
distinctly different from a patient with COPD. Unless the
patient is experiencing an exacerbation, the examination is
often normal, with none of the chronic signs noted above
for patients with COPD. During an exacerbation, overt
wheezing (expiratory more pronounced than inspiratory) is
the most prominent sign, but hyperinflation and accessory
muscle use can be seen as the condition worsens [21].

COPD and asthma can co-exist in some patients; this is
highlighted by a study of patients in the United States and
United Kingdom, which showed that 17% to 19% of patients
with obstructive airway diseases had an overlap of
conditions [23]. In such patients, it is not possible to
differentiate COPD and asthma using the current diagnostic
tools [4]. Patients with co-existing COPD and asthma remain
poorly recognized in clinical practice and this overlap
syndrome has been associated with poor health-related
quality of life [24].

Diagnostic Tests

TREATMENT RECOMENDATIONS

Spirometry, which measures both forced expiratory
volume in 1 second (FEV1) and forced vital capacity (FVC),
is necessary to confirm the diagnosis of COPD and asthma,
and to differentiate the two disorders, as well as to determine
disease stage and guide the treatment plan. Both the
ATS/ERS and GOLD guidelines use a simple classification
of COPD based on a post-bronchodilator FEV1/FVC ratio of

Treatment of both COPD and asthma should commence
with patient education on disease outcomes, treatment
options, and risk factors of their disease, such as smoking for
COPD and allergens (e.g. pollen) for asthma. Since smoking
can trigger exacerbations in patients with COPD or asthma,
smoking cessation will help in the optimal management of
both diseases [25]. It has been observed that ex-smokers with
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COPD have a significantly reduced risk of exacerbations
compared with current smokers (adjusted hazard ratio 0.78;
95% confidence interval: 0.75, 0.87) [26]. In addition, the
GINA guidelines list smoking cessation among the risk
factor reduction measures that can improve asthma control
and reduce medication needs [6].
While COPD and asthma share many treatment options,
the approach to pharmacotherapy for the two conditions
differs, with the emphasis on bronchodilators in COPD
treatment and anti-inflammatory agents in asthma treatment
[4, 6].
COPD
COPD can be managed through pharmacologic and nonpharmacologic treatment regimes. The GOLD guidelines
recommend pharmacotherapy based on disease severity, with
medications added in a step-wise and cumulative manner as
the disease severity increases [4]. Pharmacologic agents
most commonly used to manage the disease are
bronchodilators (2 agonists and anticholinergics) and
corticosteroids (inhaled and oral). Symptom relief can be
achieved with short-acting 2 agonists (SABAs; e.g.
albuterol) as needed during all stages of the disease [4].
Other bronchodilators, such as long-acting 2 agonists
(LABAs; e.g. formoterol, indacaterol, and salmeterol), shortand long-acting anticholinergics (e.g. ipratropium and
tiotropium, respectively), and combinations of these agents
(e.g. albuterol + ipratropium) are prescribed for the longterm management of COPD. Inhaled corticosteroids (ICS),
such as fluticasone and budesonide, are recommended as an
add-on therapy to long-acting bronchodilators in patients
with severe or very severe COPD and a history of repeat
exacerbations. Other pharmacologic therapies include
methylxanthines and phosphodiesterase-4 inhibitors. The
GOLD guidelines state that methylxanthines (e.g. slowrelease theophylline) can be used when there is not a
sufficient response to short-acting bronchodilators; however,
these agents are “non-selective inhibitors of all
phosphodiesterase enzyme subsets, which explains their
wide range of toxic effects” [4]. Roflumilast, an oral
phosphodiesterase-4 inhibitor, has been approved by the US
Food and Drug Administration (FDA) as a treatment to
reduce the risk of exacerbations in patients with severe
COPD associated with chronic bronchitis and a history of
exacerbations [27].
Oxygen is an additional, central treatment for patients
with very severe COPD and can be given to individuals to
relieve acute breathlessness. Alternatively, oxygen may be
used continuously or administered during exercise [4]. Longterm oxygen use (greater than 15 hours per day) has been
shown to enhance quality of life and increase survival in
patients with advanced COPD and chronic hypoxemia [29].
Several non-pharmacologic treatment options are
available for COPD management. These include smoking
cessation and pulmonary rehabilitation (PR). Ventilatory
support and surgical treatments are additional nonpharmacologic treatments which can be considered in
selected cases [4]. Since COPD development and its
exacerbations are linked to cigarette smoking [10], smoking
cessation programs can be extremely important in delaying
progression of the disease. NPs can play a key role in
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motivating patients to quit smoking by educating them on
the risk factors for COPD and providing a supportive
environment for patients to discuss any issues related to
these programs.
Pulmonary rehabilitation is a well-established therapy
which can improve symptoms, optimize functional status,
and reduce healthcare costs [28]. The goal of PR is to
address non-pulmonary issues, particularly in patients with
moderate to very severe disease which may not be fully
treated with pharmacotherapies. These issues include mood
changes (e.g. depression), muscle atrophy, weight loss, and
exercise deconditioning. A comprehensive PR program
should include exercise training, nutrition counseling, and
patient education [4]. PR is considered by most guidelines to
be the standard of care [4, 10, 28] and should therefore be
offered to all patients with COPD.
Asthma
The GINA guidelines [6] recommend the use of
controller drugs, such as ICSs, as the preferred treatment for
persistent asthma. A combination of an ICS and a LABA,
such as budesonide + formoterol, may also be used as a
controller medication, but monotherapy with LABAs is
contraindicated for patients with asthma because these drugs
can increase the risk of serious exacerbations and death [30];
however, this recommendation does not apply to the use of
LABAs in COPD, where these agents are frequently used as
maintenance therapy. Other asthma controller medications
include leukotriene modifiers (e.g. montelukast) and
sustained-release theophylline. Leukotriene modifiers may
be used in patients who experience side effects or who are
unable/unwilling to use an ICS; they may be particularly
helpful for patients with aspirin-intolerant asthma [31].
Similarly, sustained-release theophylline may be used as an
add-on therapy in patients who are unable to control their
disease with an ICS; however, its use has been associated
with a range of side effects in patients. Sodium cromoglycate
and nedocromil sodium may also have a limited role as
asthma controllers in selected patients and, unlike
theophylline, these cromones have a favorable safety profile
[6].
Patients with refractory or difficult-to-treat asthma
consume a substantial proportion of healthcare resources
through emergency department visits, hospital admissions,
and number of consultations [32]. Pharmacotherapies that
target immunoglobulin E, a key mediator in molecular
pathways involved in allergic responses, can be used to
manage individuals with severe, persistent disease [33].
Omalizumab, an anti-immunoglobulin E monoclonal
antibody, may be prescribed in the United States for asthma
patients with “moderate to severe persistent disease who
have a positive skin test or in vitro reactivity to a perennial
aeroallergen and whose symptoms cannot be adequately
controlled with an ICS” [34]. However, the FDA has issued
a black box warning for anaphylaxis beginning as early as
after the first dose or beyond 1 year after initiating regularly
administered treatment with this drug [34]. Therefore,
healthcare practitioners should monitor patients for
symptoms of anaphylaxis after an omalizumab injection. A
recent double-blind crossover study involving 210 patients
with asthma, who were poorly controlled with an ICS alone,
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showed that the addition of tiotropium bromide was
clinically equivalent to the addition of a LABA; however,
tiotropium is currently not approved by the FDA for the
treatment of asthma in the United States [35].
A second set of medications called relievers are used
“as needed” in case of an asthma exacerbation. The drugs
of choice for this purpose are SABAs, although
short-acting anticholinergics or short-acting theophylline
(e.g. amino-phylline) may be used in case of intolerance to
SABAs [6]. The value of short-acting theophylline in relief
of asthma symptoms is controversial, but the GINA
guidelines state that this medication may benefit respiratory
drive [6].
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