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COPD and asthma: Diagnostic
accuracy requires spirometry

Up to one-third of patients receiving a clinical diagnosis
of COPD or asthma have been shown to lack evidence of
disease in subsequent lung-function studies.

PRACTICE
RECOMMENDATIONS
> Perform spirometry in

all patients with symptoms
and risk factors sugges-

tive of chronic obstruc-

tive pulmonary disease
(COPD) or asthma.

> Consider having a

patient use a peak flow
meler to support a

diagnosis of asthma if
spirometry is unavailable.

) Consider the possibility of
a diagnostic error if COPD
or asthma is unrespon-

sive to treatment and the
initial diagnosis was made

without spirometry.

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

e Inconsistent or limited-quality
patient-oriented evidence

@ Consensus, usual practice,
opinion, disease-oriented
evidence, case series

study of diagnostic accuracy in the primary care set-
Ating showed that among patients receiving inhaled

therapies, most had not received an accurate diag-
nosis of chronic obstructive pulmonary disease (COPD)
or asthma according to international guidelines."” Other
studies have shown that up to one-third of patients with a
diagnosis of asthma?® or COPD* may not actually have disease
based on subsequent lung function testing.

Diagnostic error in medicine leads to numerous lost op-
portunities including the opportunity to: identify chronic
conditions that are the true sources of patients’ symptoms,
prevent morbidity and mortality, reduce unnecessary costs to
patients and health systems, and deliver high-quality care.>”
The reasons for diagnostic error in COPD and asthma are mul-
tifactorial, stemming from insufficient knowledge of clinical
practice guidelines and underutilization of spirometry testing.
Spirometry is recommended as part of the workup for sus-
pected COPD and is the preferred test for diagnosing asthma.
Spirometry, combined with clinical findings, can help differ-
entiate between these diseases.

In this article, we review the definitions and character-
istics of COPD and asthma, address the potential causes for
diagnostic error, and explain how current clinical practice
guidelines can steer examinations to the right diagnosis, im-
prove clinical management, and contribute to better patient
outcomes and quality of life.®?

COPD and asthma characteristics

COPD. The Global Initiative for Chronic Obstructive Lung
Disease (GOLD) defines COPD as a common lung disease
characterized by persistent respiratory symptoms and airflow
obstruction caused by airway or alveolar abnormalities sec-
ondary to significant exposure to noxious particles or gases.'
The most common COPD-risk exposure in the United States
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is tobacco smoke, chiefly from cigarettes.
Risk is also heightened with use of other
types of tobacco (pipe, cigar, water pipe),
indoor and outdoor air pollution (including
second-hand tobacco smoke exposure), and
occupational exposures. (Consider testing for
alpha-1 antitrypsin deficiency—a known ge-
netic risk factor for COPD—especially when
an individual with COPD is younger and has
a limited smoking history.)

The most common symptom of COPD is
chronic, progressive dyspnea — an increased
effort to breathe, with chest heaviness, air
hunger, or gasping. About one-third of peo-
ple with COPD have a chronic cough with
sputum production.!® There may be wheez-
ing and chest tightness. Fatigue, weight loss,
and anorexia can be seen in severe COPD.
Consider this disorder in any individual
older than 40 years of age who has dyspnea
and chronic cough with sputum production,
as well as a history of risk factors. If COPD is
suspected, perform spirometry to determine
the presence of fixed airflow limitation and
confirm the diagnosis.

I Asthma is usually characterized by
variable airway hyperresponsiveness and

If COPD is suspected,
perform spirometry

to determine the
presence of fixed airflow
limitation and confirm
the diagnosis.

chronic inflammation. A typical clinical pre-
sentation is an individual with a history of
wheezing, shortness of breath, chest tight-
ness, and cough that vary in intensity over
time and are coupled with variable expiratory
flow limitation. Asthma symptoms are often
triggered by allergen or irritant exposure, ex-
ercise, weather changes, or viral respiratory
infections.? Symptoms may also be worse at
night or first thing in the morning. Once asth-
ma is suspected, document the presence of
airflow variability with spirometry to confirm
the diagnosis.

Diagnostic error in suspected

COPD and asthma

Numerous studies have demonstrated the
prevalence of diagnostic error when testing
of lung function is neglected.""** Using spi-
rometry to confirm a prior clinical diagnosis
of COPD, researchers found that:

¢ 35% to 50% of patients did not have ob-
jective evidence of COPD'2%3;

e 37% with an asthma-only diagnosis
had persistent obstruction, which may
indicate COPD or chronic obstructive
asthma'? and
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Do you regularly
utilize spirometry
to confirm a
diagnosis of
COPD?

L] Yes
[ ] No
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e 31% of patients thought to have
asthma-COPD overlap did not have a
COPD component.*?

In 2 longitudinal studies, patients with
a diagnosis of asthma were recruited to un-
dergo medication reduction and serial lung
function testing. Asthma was excluded in
approximately 30% of patients.’>'® Diagnos-
tic error has also been seen in patients hos-
pitalized with exacerbations of COPD and
asthma. One study found that only 31% of
patients admitted with a diagnosis of COPD
exacerbation had undergone a spirometry
test prior to hospitalization.'” And of those
patients with a diagnosis of COPD who un-
derwent spirometry, 30% had results incon-
sistent with COPD."

In another study, 22% of adults hospital-
ized for COPD or asthma exacerbations had
no evidence of obstruction on spirometry at
the time of hospitalization.'® This finding re-
futes a diagnosis of COPD and, in the midst
of an exacerbation, challenges an asthma di-
agnosis as well. Increased awareness of clini-
cal practice guidelines, coupled with the use
and accurate interpretation of spirometry are
needed for optimal management and treat-
ment of COPD and asthma.

Airflow measurement is decisive
in diagnosing COPD and asthma
Clinical practice guidelines recommend
spirometry for the diagnosis of COPD and
asthma and have been issued by GOLD';
the American College of Physicians, Ameri-
can College of Chest Physicians, American
Thoracic Society, and the European Respira-
tory Society"; the Global Initiative for Asthma
(GINA)% and the National Heart, Lung, and
Blood Institute.®

When a patient’s symptoms and risk fac-
tors suggest COPD, spirometry is needed to
show persistent post-bronchodilator airflow
obstruction and thereby confirm the diag-
nosis. However, in the United States, confir-
matory spirometry is used only in about
one third of patients newly diagnosed with
COPD.2"* Similarly for asthma, in the pres-
ence of suggestive symptoms, spirometry is
the preferred and most reliable and repro-

ducible test to detect the variable expira-
tory airflow limitation consistent with this
diagnosis.

An alternative to spirometry for the
diagnosis of asthma (if needed) is a peak
flow meter, a simple tool to measure peak
expiratory flow. When compared with spirom-
etry, peak flow measurements are less time
consuming, less costly, and not dependent on
trained staff to perform.” However, this option
does require that patients perform and docu-
ment multiple measurements over several days
without an objective assessment of their efforts.
Unlike spirometry, the peak flow meter has no
reference values or reliability and reproduc-
ibility standards, and measurements can
differ from one peak flow meter to another.
Thus, a peak flow meter is less reliable than
spirometry for diagnosing asthma. But it can
be useful for monitoring asthma control at
home and in the clinic setting,** or for diag-
nosis if spirometry is unavailable.?

I Barriers to the use of spirometry
in the primary care setting exist on several
levels. Providers may lack knowledge of
clinical practice guidelines that recommend
spirometry in the diagnosis of COPD, and
they may lack general awareness of the util-
ity of spirometry.** In 2 studies of primary
care practices that offered office spirometry,
lack of knowledge in conducting and inter-
preting the test was a barrier to its use.?®*
Primary care physicians also struggle with
logistical challenges when clinical visits last
just 10 to 15 minutes for patients with mul-
tiple comorbidities,?” and maintenance of an
office spirometry program may not always
be feasible.

Getting to the right diagnosis

Guideline-based treatment recommenda-
tions differ for COPD and asthma, and mis-
takenly treating the wrong condition can
lead to adverse events (AEs). For instance,
while inhaled corticosteroids use is com-
mon in patients with persistent asthma, its
use in COPD increases the risk of pneumo-
nia* and thus is usually reserved for add-
on treatment mainly if patients experience
continued exacerbations. Use of long-acting
beta-agonists (LABAs) as monotherapy is ap-

THE JOURNAL OF FAMILY PRACTICE | MARCH 2019 | VOL 68, NO 2



COPD AND ASTHMA

propriate in COPD but not so in the manage-
ment of asthma. In 2006, a large randomized
controlled trial evaluated a LABA (salme-
terol) vs placebo added to usual care and
found more serious AEs and asthma-related
deaths in the salmeterol group.*>** Thus LABA
monotherapy is not recommended in asthma
guidelines.

Likewise, nonpharmacologic interven-
tions may be misused or go unused when
needed if the diagnosis is inaccurate. For pa-
tients with COPD, outcomes are improved
with pulmonary rehabilitation and supple-
mental oxygen in the setting of resting hy-
poxemia, but these resources will not be
considered if patients are misdiagnosed as
having asthma. A patient with undetected
heart failure or obstructive sleep apnea who
has been misdiagnosed with COPD or asth-
ma may not receive appropriate diagnostic
testing or treatment until asthma or COPD
has been ruled out with lung function testing.

Objectively documenting the right diag-
nosis helps ensure guideline-based manage-
ment of COPD or asthma. Ruling out these 2
disorders prompts further investigation into
other conditions (eg, coronary artery dis-
ease, heart failure, gastroesophageal reflux
disease, pulmonary hypertension, interstitial
lung diseases) that can cause symptoms such
as shortness of breath, wheezing, or cough.

The TABLE>!*** summarizes some of the
more common clinical and spirometric fea-
tures of COPD and asthma. Onset of COPD
usually occurs in those over age 40. Asthma
can present in younger individuals, including
children. Tobacco use or exposure to nox-
ious substances is more often associated with
COPD. Patients with asthma are more likely
to have atopy. Symptoms in COPD usually
progress with increasing activity or exertion.
Symptoms in asthma may vary with certain
activities, such as exercise, and with various
triggers. These features represent “typical”
cases of COPD or asthma, but some patients
may have clinical characteristics that do not
fit easily into one disease pattern, making di-
agnostic testing of lung function even more
essential.

I The utility of spirometry in measur-
ing lung function. Spirometry is the most
reproducible and objective measurement of

N MDEDGE.COM/FAMILYMEDICINE

airflow limitation,'® and it should precede
any treatment decisions. This technique—in
which the patient performs maximal inha-
lation followed by forced exhalation—mea-
sures airflow over time and determines the
lung volume exhaled at any time point. Be-
cause this respiratory exercise is patient de-
pendent, a well-trained technician is needed
to ensure reproducibility and reliability of
results based on technical standards.

Spirometry measures forced vital capac-
ity (FVC) and forced expiratory volume in
one second (FEV), from which the FEV /FVC
ratio is calculated. FVC is the total amount
of air from total lung volume that can be ex-
haled in one breath. FEV is the total amount
of air exhaled in the first second after initia-
tion of exhalation. Thus, the FEV,/FVC ratio
is the percentage of the total amount of air in
a single breath that is exhaled in the first sec-
ond. On average, an individual with normal
lungs can exhale approximately 80% of their
FVC in the first second, thereby resulting in a
FEV /FVC ratio of 80%.

I Spirometry findings with COPD. A
post-bronchodilator FEV /FVC ratio of less
than 70% confirms airflow obstruction and
is consistent with COPD according to GOLD
criteria.’” Post-bronchodilator spirometry is
performed after the patient has received a
specified dose of an inhaled bronchodilator
per lab protocols. In patients with COPD, the
FEV /FVC ratio is persistently low even after
administration of a bronchodilator.

Another means of using spirom-
etry to diagnose COPD is referring to
age-dependent cutoff values below the
lower fifth percentile of the FEV /FVC ratio
(ie, lower limit of normal [LLN]), which dif-
fers from the GOLD strategy but is consis-
tent with the American Thoracic Society/
European Respiratory Society guidelines.®
Because the FEV /FVC ratio declines with
age, older adults may have a normal post-
bronchodilator ratio less than 70%. Admit-
tedly, applying GOLD criteria to older
adults could result in overdiagnosis, while
using the LLN could lead to underdiag-
nosis. Although there is no consensus on
which method to use, the best approach
may be the one that most strongly corre-

lates with pretest probability of disease.
CONTINUED
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Asthma was
excluded in
about 30% of
patients studied
longitudinally
who
subsequently
underwent
spirometry.
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TABLE

Common clinical and spirometric features of COPD and asthma*'%**

COPD

Asthma

Age of onset

Usually >40 years

At any age; can occur in childhood before 20 years
of age

Respiratory symptoms

Chronic dyspnea, cough or phlegm with
good and bad days

Variable. Often triggered by exercise, exposure to
allergens, or infections. Usually worse at night or
first thing in the morning

Treatment response

Symptoms may progress despite treatment

Symptoms usually improve with treatment

Spirometry

Post-bronchodilator FEV./FVC <70%,
or <LLN

Post-bronchodilator increase in FEV, 212% and
200 mL from baseline (reversible airflow limitation,
evidence of airflow variability)

COPD, chronic obstructive pulmonary disease; FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity; LLN, lower limit of normal.
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In a large Canadian study, the ap-
proach that most strongly predicted
poor patient outcomes was using a FEV,/FVC
based on fixed (70%) and/or LLN criteria, and
alowFEV*

ISpirometry findings with asthma.
According to the American Thoracic Soci-
ety, a post-bronchodilator response is de-
fined as an increase in FEV, (or FVC) of 12% if
that volume is also >200 mL. In patients with
suspected asthma, an increase in FEV, 212%
and 200 mL is consistent with variable air-
flow limitation* and supports the diagnosis.
Of note, lung function in patients with asthma
may be normal when patients are not symp-
tomatic or when they are receiving therapy.
Spirometry is therefore ideally performed be-
fore initiating therapy and when maintenance
therapy is being considered due to symp-
toms. If therapy is clinically indicated, a short-
acting bronchodilator may be prescribed
alone and then held 6 to 8 hours before
conducting spirometry. If a trial of a main-
tenance medication is prescribed before
spirometry, consider de-escalation of thera-
py once the patient is more stable and then
perform spirometry to confirm the pres-
ence of airflow variability consistent with
asthma. (In COPD, there can be a positive
bronchodilator response; however, the post-
bronchodilator FEV, /FVC ratio remains low.)

I Don’t use in isolation. Use spirometry
to support a clinical suspicion of asthma* or
COPD after a thorough history and physical
exam, and not in isolation.

Special consideration:

Asthma-COPD overlap syndrome

Some patients have features characteristic of
both asthma and COPD and are said to have
asthma-COPD overlap syndrome (ACOS).
Between 15% and 20% of patients with COPD
may in fact have ACOS.*® While there is no
specific definition of ACOS, GOLD and GINA
describe ACOS as persistent airflow limita-
tion with several features usually associated
with asthma and several features usually as-
sociated with COPD.>'**” ACOS becomes more
prevalent with advancing age.

In ACOS, patients with COPD present
with increased reversibility or patients with
asthma and smoking history develop non-
fully reversible airway obstruction at an
older age.*® Patients with ACOS have worse
lung function, more respiratory symptoms,
and lower health-related quality of life than
individuals with asthma or COPD alone,%°
leading to more consumption of medi-
cal resources.”! In patients with ACOS, the
FEV /FVCratio is low and consistent with the
diagnosis of COPD. The post-bronchodilator
response may be variable, depending on the
stage of disease and predominant clinical
features. It is still unclear whether ACOS is a
separate disease entity, a representation of
severe asthma that has morphed into COPD,
or not a syndrome but simply 2 separate co-
morbid disease states. JFP

CORRESPONDENCE

Christina D. Wells, MD, University of Illinois Mile Square
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