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tends to develop earlier in life and is associated with variable but largely reversible airflow limitation and with airway hyperresponsiveness. Airway narrowing is caused
by factors including inflammatory mediators, airway
edema, and airway remodeling.9 In contrast, COPD is a
progressive disease of declining lung function, developing
primarily in adults with a history of smoking and
predominantly involving the small airways (obstructive
bronchiolitis) and lung parenchyma (emphysema). Typical
physiologic changes include gas exchange abnormalities,
mucus hypersecretion, and airflow limitation, resulting in air
trapping, dynamic hyperinflation, and dyspnea that do not
reverse to normal functioning even with treatment.1,10,11
Despite some similarities in presentation, distinguishing
between COPD and asthma is important because the
therapy for and expected progression and outcomes of
the 2 conditions are different. Earlier and more accurate
diagnosis of both asthma and COPD may prevent substantial morbidity. Up to 80% of COPD cases remain
undiagnosed until the disease is advanced and substantial
end-organ damage is present,12-15 unlike other common
abnormalities, such as hypertension and hypercholesterolemia, which are identified with regular assessments. Fur-

COPD = chronic obstructive pulmonary disease; FEV1 = forced expiratory volume in the ﬁrst second of expiration; FVC = forced vital capacity; ICS = inhaled corticosteroid
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Chronic obstructive pulmonary disease (COPD) and asthma represent a substantial portion of primary care practice. In adults,
differentiating asthma from COPD can be difﬁcult but is important
because of the marked differences in treatment, disease progression, and outcomes between the 2 conditions. Currently, clinical
COPD is often misdiagnosed or undiagnosed until late in the
disease. Earlier diagnosis could markedly reduce morbidity and
improve quality of life. Establishing a diagnosis of COPD requires
spirometry testing, interpreted in the context of the patient’s
symptoms, smoking status, age, and comorbidities. Additional
tests and tools may be helpful in the differential diagnosis, including questionnaires speciﬁcally developed to discriminate
between COPD and asthma and, in special cases, imaging studies. Follow-up and monitoring of asthma and COPD are always
necessary and provide additional beneﬁt in patients in whom only
continued care and reassessment can conﬁrm the ﬁnal diagnosis,
such as younger individuals with ﬁxed airway obstruction, smokers with asthma, and patients with both disorders. Key areas
for improvement include enhanced case identiﬁcation, improved
quality and interpretation of ﬁndings on spirometry, and increased
use of tools such as differential diagnosis questionnaires and
algorithms to guide the diagnostic and monitoring process. To
achieve optimal outcomes, the primary care team should make
every effort to establish a ﬁrm diagnosis. For this review, we conducted a PubMed search with no time limits using the Medical
Subject Headings chronic obstructive pulmonary disease or COPD
and asthma, in association with the following search terms: diagnosis, differential diagnosis, mixed or comorbid disease, diagnostic
techniques, spirometry, questionnaires, and primary care.

A

sthma and chronic obstructive pulmonary disease
(COPD) are the most frequent causes of respiratory
illness worldwide.1,2 About 9% of the population in North
America and Western Europe have clinical asthma,3 and
7.7% of adults have COPD.4 Although prevalence and mortality rates for asthma have reached a plateau or declined in
recent years,5 COPD is currently the fourth leading cause
of death in the United States and, globally, is projected to
be the third leading cause of death and fifth leading cause
of disability by 2030.6,7 Since 2000, more US women than
US men have died each year of COPD.6 This represents an
important and growing burden for primary care, the setting
in which most patients with respiratory disease are treated.8
Both asthma and COPD have inflammatory characteristics and a reduced rate of pulmonary airflow, but most
evidence suggests that they are separate diseases with different etiologies, pathophysiology, and outcomes. Asthma
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thermore, respiratory disease misdiagnosis is common; up
to 25% of patients older than 40 years who are labeled as
having asthma actually have COPD.16,17 Conversely, many
patients in primary care are labeled as having COPD when
they in fact have asthma.18
The current review focuses on the importance of establishing the correct diagnosis of COPD. It discusses the tools
available to primary care physicians to make and confirm
an initial diagnosis, highlights confounders of diagnosis
and the importance of ongoing monitoring, and identifies
areas for improvement.
METHODS
We conducted a literature search with no date limitations
for all relevant articles using PubMed, a bibliographic
database providing access to citations for biomedical articles from MEDLINE (1950s to present) and life science
journals. We used the Medical Subject Headings chronic
PCTUSVDUJWF QVMNPOBSZ EJTFBTF PS $01% and BTUINB, in
association with the following search terms: EJBHOPTJT,EJG
GFSFOUJBM EJBHOPTJT, NJYFE PS DPNPSCJE EJTFBTF, EJBHOPT
UJD UFDIOJRVFT, TQJSPNFUSZ, RVFTUJPOOBJSFT, and QSJNBSZ
DBSF. Results were limited to clinical studies or reviews in
humans. Articles were selected for inclusion on the basis of
the relevance of their abstracts.
IMPORTANCE OF DIFFERENTIAL DIAGNOSIS
Differentiation between asthma and COPD is extremely
important because treatment strategies differ for the 2 conditions, although smoking cessation is vital irrespective of
disease.10,19 Treatment of asthma includes the use of inhaled
corticosteroids (ICSs) in patients with persistent disease9,20
to suppress eosinophilia-based airway inflammation, leading to symptom control and restoration of pulmonary
function.9,21 However, responsiveness to ICSs is reduced
in smokers with asthma, who may have neutrophil-predominant inflammation.22,23 In contrast, inflammation in
COPD is largely unresponsive to ICSs, which are introduced later in the treatment pathway. In COPD, ICSs are
deployed in higher doses than for asthma and in patients
with more severe COPD and a history of exacerbations.10,13
Bronchodilators are the cornerstone of therapy for
COPD.10
An incorrect diagnosis of COPD in an asthmatic patient
could lead to denial of appropriate anti-inflammatory and
other preventive treatments, which could have serious adverse consequences in terms of asthma burden and risk of
future exacerbations. Further, some evidence suggests that
long-acting β2-agonist use in the absence of ICSs could
lead to a slight increase in the risk of respiratory death in

patients with asthma.24 Conversely, misdiagnosis of asthma
as COPD could lead to inappropriate treatment with ICSs,
potentially increasing the risk for pneumonia, undertreatment with long-acting bronchodilators, and denial of
access to pulmonary rehabilitation.
Prognoses for patients with the 2 disorders also differ:
patients with well-controlled asthma should have normal
activity levels and life expectancy,25 but COPD is usually
a progressive disease, meaning that patients’ lung function can be expected to worsen over time, even with the
best available care, limiting longevity and activity.10 These
issues make it imperative to distinguish between COPD
and asthma when possible. The stages of diagnosis for
patients presenting in the primary care setting are discussed
in the next section. Three case studies highlighting typical
presenting symptoms and suggested approaches to diagnosis are summarized in the eAppendix (a link to which is
provided in Supporting Online Material at the end of this
article).
DIAGNOSING COPD
INITIAL DIAGNOSIS
A typical patient with COPD is likely to be 35 years or
older and have a history of risk factors such as smoking or extended occupational exposures to toxins.10,26 It
is usually unrecognized until patients are in their sixties.
Although COPD was once considered a disease of men,
a higher prevalence of chronic bronchitis and emphysema
has been reported in US women than US men in 2010.27
Furthermore, women’s smaller lung size and differing lung
geometry appear to increase their susceptibility to development of COPD.28 Ethnicity may also be important; in the
United States, COPD prevalence is lower in Hispanics than
non-Hispanic whites.27
Despite experiencing such symptoms as dyspnea,
chronic cough, or sputum production for months or years,
patients fail to recognize or report them, believing such
symptoms to be a normal consequence of smoking, aging, or deconditioning.29,30 Consequently, an acute exacerbation may be the first time COPD is noted, when the
disease may already be advanced. Even with an exacerbation, COPD should be confirmed by spirometry testing, which can be done during the recovery phase but
should be repeated 6 to 8 weeks later. Spirometry is the
best standardized, most reproducible, and most objective
measurement of airflow limitation available.10 Peak flow
meters have limited predictive value and poor specificity
for COPD diagnosis.10
A single spirometry assessment cannot be counted on
to differentiate COPD from all other respiratory conditions. Factors such as the patient’s age, smoking status,
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TABLE 1. Clinical Features Differentiating COPD and Asthma
74

COPD

Asthma

Smoker or exsmoker
Nearly all
Possibly
Symptoms before age 35 y
Rare
Often
Chronic productive cough
Common
Uncommon
Breathlessness
Persistent and progressive Variable
Nighttime waking with
breathlessness and/or wheeze
Uncommon
Common
Substantial diurnal or day-to-day
variability of symptoms
Uncommon
Common
COPD = chronic obstructive pulmonary disease.
From 5IPSBY,31 with permission.

symptoms, other chronic conditions, and family history
should be considered when establishing disease severity
and distinguishing between asthma and COPD (Table 1).31
Smoking and age are both strong independent predictors
of COPD.32,33 In screening questionnaires, dyspnea (particularly on exertion) and cough have been found to positively predict airflow obstruction.32,34,35 Although similar
symptoms may be present in asthma and COPD, those
associated with COPD are usually persistent and worsen
with disease severity, whereas those associated with
asthma are variable and may even improve over time with
removal of triggers.8,10 Patients with COPD are also more
likely to have other chronic conditions, such as coronary
artery disease, lung cancer, cor pulmonale, osteoporosis,
and depression,36 whereas the common coexisting conditions in asthma are more likely to be related to allergy.
Family history is helpful in that a history of 1 or more
parents having asthma increases the risk of asthma 2- to
6-fold,9,37 whereas a family history of obstructive airway
disease increases the likelihood of COPD.38,39
Standardized guidelines for obtaining and interpreting spirometry data are available.10,40-42 Chronic obstructive pulmonary disease is defined by the presence of a
postbronchodilator ratio of forced expiratory volume
in the first second of expiration to forced vital capacity
(FEV1:FVC) of less than 0.70 (70%), which confirms the
presence of airflow limitation that is not fully reversible.10,42
However, several factors should be taken into account to
ensure that accurate and interpretable data are obtained
from spirometry.
The use of the postbronchodilator measurement is important and supported by guidelines as a better and more
consistent predictor of COPD than the prebronchodilator
FEV1:FVC ratio.10,26,43 Prebronchodilator spirometry has
been shown to lead to overdiagnosis of COPD44-46 by 11%
in primary care18 and by 27% in screening studies.47
Some caution is required in the interpretation of spirometry results. Establishing the presence of obstruction with
a fixed cut point of 70% for FEV1:FVC ratio may underestimate airway obstruction in younger patients and overes1124
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FIGURE 1. The potential for underdiagnosis and overdiagnosis of
chronic obstructive pulmonary disease (COPD) with use of a fixed
forced expiratory volume in the first second of expiration (FEV1) to
forced vital capacity (FVC) ratio.
From Thorax,50 with permission.

timate it in older adults.48,49 The normal fixed ratio can exceed 0.75 (75%) to 0.80 (80%) in healthy young adults but
decline to 0.60 (60%) to 0.65 (65%) in healthy older adults
(Figure 1).50 Alternative cut points, such as the “lower limit
of normal” (the bottom 5% of the normal population distribution for FEV1:FVC or FEV1:slow vital capacity ratio),
which takes age, height, sex, and ethnic group into account,
appear to better reflect clinically relevant irreversible
airflow limitation.46,49,51
Unreliable or inaccurate interpretation of spirometry
results may complicate diagnosis.52 Spirometers used
in general practice may provide automated readings that
should be reassessed. For example, some automated readings report FEV25-75 and incorrectly interpret small changes
as early COPD. These findings reinforce the importance of
putting spirometry results in the context of the patient.
Despite these issues, studies from a number of countries, including the United States, indicate that office-based
spirometry performed by trained health care professionals
significantly improves diagnosis and management of
COPD and asthma in general practice,17,53-55 reducing the
need for referral to a specialist.56
CONFIRMING THE DIAGNOSIS
Respiratory symptoms and airflow obstruction may be a
result of COPD or other chronic lung or cardiovascular
conditions, including bronchiectasis, tuberculosis, bronchiolitis, chronic heart failure, or lung cancer as well as
cardiovascular disease (Table 2).10,57,58 Thus, further investigations and careful follow-up of patients are needed to
confirm the initial result.49
Physical examination is of limited use in definitively
diagnosing COPD but may be useful to identify coexisting conditions, markers of alternative pathologic conditions (such as clubbing and lymphadenopathy), and signs
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TABLE 2. Differential Diagnosis of COPD
Diagnosis
COPD

Asthma

Chronic heart failure

Bronchiectasis
Tuberculosis
Obliterative bronchiolitis
Diffuse panbronchiolitis
Carcinoma of the bronchus

Goiter

Suggestive features

Recommended investigations to confirm diagnosis

Onset in midlife; symptoms slowly progressive;
long history of exposure to noxious particles,
typically tobacco smoking or air pollution;
dyspnea during exercise; airflow limitation
that is not fully reversible
Onset early in life (often childhood); variation in
symptoms from day to day; symptoms at night
or in early morning; other atopic conditions present
(eg, allergy, rhinitis, eczema); family history
of asthma; largely reversible airflow limitation
Fine basilar crackles on auscultation

Spirometry confirms presence of airflow
limitation that is not fully reversible

Large volume of purulent sputum; commonly
associated with bacterial infection; coarse
crackles/clubbing on auscultation
Onset at all ages; high local prevalence of tuberculosis
Onset at younger age in nonsmokers; may have
history of rheumatoid arthritis or fume exposure
Most patients are men and nonsmokers; almost all have
chronic sinusitis
Symptoms may include dyspnea, hemoptysis, coughing,
wheezing, pain in chest or abdomen, cachexia, fatigue,
and loss of appetite; history of exposure to carcinogens
(such as those in tobacco smoke), ionizing radiation,
or viral infection
Presence of anterior neck mass; may cause breathing
difficulties if particularly large; associated with iodine
deficiency; may be related to hyperthyroidism or
hypothyroidism

Spirometry confirms presence of
airflow limitation

Chest radiography shows dilated heart,
pulmonary edema; spirometry confirms
restrictive rather than obstructive
lung disease
Chest radiography or CT shows
bronchial dilation, bronchial
wall thickening
Chest radiography shows lung infiltrate;
microbiological confirmation
CT on expiration shows hypodense areas
Chest radiography and HRCT show diffuse
small centrilobular nodular opacities and
hyperinflation
Chest radiography; CT; bronchoscopy

Physical examination; thyroid function tests;
ultrasonography

COPD = chronic obstructive pulmonary disease; CT = computed tomography; HRCT = high-resolution CT.
Adapted from the(MPCBM4USBUFHZGPSUIF%JBHOPTJT .BOBHFNFOU BOE1SFWFOUJPOPG$ISPOJD0CTUSVDUJWF1VMNPOBSZ%JTFBTF, Global Initiative for
Chronic Obstructive Lung Disease (GOLD), 2009,10 with permission.

indicative of pleural effusion. Only patients with late-stage
COPD are likely to demonstrate an increased expiratory time or the barrel chest of hyperinflation and muscle
wasting.8,59,60
At the time of initial COPD diagnostic evaluation, all
patients should undergo chest radiography to exclude
other possible pathologic conditions that may coexist with or be mimicking COPD.26,61 In addition, all patients with newly diagnosed COPD should have testing
for α1-antitrypsin deficiency, an important predisposing
genetic cause of pulmonary emphysema.10,62 Low-cost
or no-cost options are available to facilitate this testing in primary care. The place of trials of treatment in
diagnosing asthma and COPD in adults is very limited. Oral corticosteroid trials are rarely indicated and
are not recommended by guidelines for diagnosing
COPD.10,26,43,63 Because both COPD and asthma can demonstrate an increase in FEV1 of 12% or more and 200 mL
or more after use of an inhaled bronchodilator, trials of
bronchodilator monotherapy are generally not helpful. Serial peak expiratory flow measurements may help identify

patterns of variability related to exposure to particular substances, which may be useful, particularly when occupational asthma is suspected.64
If the diagnosis remains uncertain, referral for more detailed tests should be considered. Computed tomography
may be helpful in the differential diagnosis for a small
subgroup of specialized cases (eg, for the identification of
bronchiectasis or interstitial lung disease and for patients
with dyspnea but normal or minor changes in lung function).65 In such cases, computed tomography can identify
emphysema; tests such as diffusing capacity of lung for
carbon monoxide may also be indicated.44,66
Other potentially useful tests are measurements of airway responsiveness to methacholine, histamine, or exercise challenge; skin testing to establish allergic status; and
measurement of inflammatory markers, including total
and differential cell count and mediator assays in sputum,
blood, urine, and exhaled air.8,9,20
Most of these tests are of unproven value in differentiating between COPD and asthma, and in certain
patients, an accurate diagnosis may remain problematic. To
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address this, questionnaires for use in primary care have
been developed by identifying factors significantly related
to a diagnosis of COPD.67,68 Tinkelman et al68 found that
the strongest differential indicators were increasing age and
pack-years of smoking, dyspnea that had worsened in recent
years, breathing-related hospitalization, phlegm of more
than 15 mL/d, and a tendency for “colds to go to the chest.”
Coughing more in recent years and breathing-related
disability suggested a decreased likelihood of COPD vs
asthma, but presence of wheezing or productive cough had
poor discriminatory value. The final questionnaire demonstrated a sensitivity of 72.0 and a specificity of 82.7 (ability
to identify true positives and negatives, respectively), providing good discriminatory evidence of asthma or COPD.

convenient for medical review in primary care.15,84 Patients
who received their diagnosis after an acute exacerbation
should be followed up for 4 to 6 weeks after discharge and
their diagnosis kept under review. Such monitoring is also
important if any diagnostic uncertainty remains between
COPD and asthma or if response to treatment is not as expected, because it helps ensure that patients receive the optimal treatment and enables any necessary adjustments to
management to be made.26,85 In one study, 54% and 14% of
patients with an initial diagnosis of asthma or COPD, respectively, had their diagnosis changed after clinical assessment (including a specific smoking history, nighttime and
daytime symptoms, respiratory illness and allergy history,
medication details, and family history) and spirometry.86

CONFOUNDERS OF DIAGNOSIS
Diagnosis may be particularly problematic in certain patient groups. Fixed airflow limitation in a patient would
suggest COPD, but up to 30% of such patients have a history of asthma. These patients tend to be older men with
a longer duration of disease and have an increased risk of
death from airway disease.69-71 Conversely, many patients
with COPD demonstrate at least some degree of reversibility despite having no clinical features of asthma72-74
(although these studies included higher doses of short-acting bronchodilators than would be used in normal clinical
practice). Further, for both asthma and COPD, reversibility
can vary in the same patient between assessments.9,75
Distinguishing COPD from asthma is particularly difficult in smokers. A history of smoking suggests COPD
but is also a risk factor for nonatopic asthma, which is
more common with increasing age.76 Smokers with asthma
have features similar to those found in COPD, including
poor response to bronchodilators and oral corticosteroids,
reduced sensitivity to ICSs, and accelerated decline in lung
function. They may have evidence of mild emphysematous
changes and have an inflammatory profile more typical of
that seen in COPD than asthma.77-79 Thus, a smoking history does not always help to discriminate between COPD
and asthma, particularly in older patients.
Ultimately, it may not be possible to make an exclusive
diagnosis of COPD or asthma because both disorders can
coexist in the same patient. Current estimates of patients
with both asthma and COPD vary depending on diagnostic criteria, but at least 10% of patients with COPD also
could have asthma.18,80-82 Such patients should be treated as
having asthma, but with COPD-expected outcomes.9,83

IMPROVING DIAGNOSIS IN PRIMARY CARE
Despite existing tools to support diagnosis, underdiagnosis
and misdiagnosis of COPD continue to be a major problem
in general practice,14,87 with differential diagnosis between
asthma and COPD being a particular challenge.15,17 Key
areas for improvement include better case identification of
patients and improved use of spirometry for diagnosis by
trained, evaluated staff using appropriate spirometers.18,87,88
International guidelines recommend spirometry to
identify airflow obstruction in symptomatic individuals
with a history of exposure to risk factors,10,54,89 but primary care physicians should also be proactive in asking patients about their symptoms.90 Short questionnaires
such as the 5-item patient-completed Lung Function
Questionnaire may be useful screening tools to identify patients with a high risk of airflow obstruction.35
Improving the accuracy of disease registries to allow
systematic identification of populations of patients not
receiving necessary care would also be valuable.91
Use of spirometry in the primary care setting is a major
issue. As few as a third of patients with COPD have their
diagnosis properly verified with spirometry.12,92,93 Barriers to
spirometry use include lack of time and access to calibrated
spirometers, inadequate training and lack of confidence in
performing spirometry, lack of quality-control systems to
ensure accurate results, and inadequate interpretation
skills.84,87 However, in a recent study in the United States,
family physicians who underwent an intensive 2-day training session were able to perform and interpret spirometry
results with acceptable levels of technical accuracy and to
make appropriate management changes consistent with
guidelines.17
Confidence in performing spirometry may be increased
and standards improved through better involvement of
the whole primary care team, including trained practice
nurses94,95; better access to regional pulmonary function
laboratories96; availability of visiting teams of trained staff

ONGOING MONITORING
Regular reassessment and ongoing monitoring should be
undertaken to confirm the initial diagnosis. Hand-held
spirometers are user-friendly and may be particularly
1126
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FIGURE 2. An algorithm for the differential diagnosis of chronic obstructive pulmonary disease (COPD).88 FEV1 = forced
expiratory volume in the first second of expiration; FVC = forced vital capacity.
Adapted from Pocket Science–COPD,99 with permission.

with portable equipment to service the needs of primary
care practices97,98; and improved cooperation between providers of primary and specialized or hospital-based care.55
This has been encapsulated by Enright, who stated that
what primary care needs is spirometry, not spirometers.97
Also desirable would be the wider adoption and more
consistent use of management algorithms such as that illustrated in Figure 299 and greater use of questionnaires for
differential diagnosis68 or for the identification of specific
conditions (eg, bronchial hyperresponsiveness).100 Some
evidence suggests that accurate diagnosis may also be
improved by computer-based assessment systems that
provide management recommendations on the basis of
patient history and characteristics, spirometry results, treatment, and inhaler technique.18
Ultimately, the holy grail for differential diagnosis in primary care would be a simple, easy-to-administer test with high
specificity and sensitivity, perhaps based on a single biomarker or a genetic profile. The ECLIPSE (Evaluation of COPD
Longitudinally to Identify Predictive Surrogate End-points)
study101 is investigating a wide range of end points with the
aim of discovering markers that better describe the subtypes
of COPD, as well as defining predictive markers of its pro-

gression. This study is soon to report and may shed some light
on whether there are markers potentially useful for diagnosis.
CONCLUSION
For many years, COPD was deemed to be a disease of
fixed airflow obstruction for which no beneficial treatment was available. This led to a largely nihilistic view
of COPD among health care professionals, with little
incentive to diagnose COPD accurately. However, early
detection of airflow limitation and intervention for smoking abstinence can delay lung function decline, reduce the
burden of COPD symptoms, and improve patients’ quality
of life.19,84,103 Accurate differential diagnosis of asthma
and COPD is essential, because these 2 disorders require
distinctly different approaches for optimal management.
Areas of difficulty remain, particularly in older patients,
smokers with asthma, and patients with coexisting COPD
and asthma. However, the primary care team must make
every effort to establish a firm diagnosis when possible,
as well as follow up with ongoing monitoring to assess
the benefit of treatment, to achieve the best possible
outcomes for patients.
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