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Dyspnea is a symptom arising from a complex interplay of diseases and physiologic states and is com-
monly encountered in primary care. It is considered chronic if present for more than one month. As a
symptom, dyspnea is a predictor for all-cause mortality. The likeliest causes of dyspnea are disease
states involving the cardiac or pulmonary systems such as asthma, chronic obstructive pulmonary dis-
ease, heartfailure, pneumonia, and coronary artery disease. A detailed history and physical examination
should begin the workup; results should drive testing. Approaching testing in stages beginning with
first-line tests, including a complete blood count, basic chemistry panel, electrocardiography, chest
radiography, spirometry, and pulse oximetry, is recommended. If no cause is identified, second-line
noninvasive testing such as echocardiography, cardiac stress tests, pulmonary function tests, and
computed tomography scan of the lungs is suggested. Final options include more invasive tests that
should be done in collaboration with specialty help. There are three main treatment and management
goals: correctly identify the underlying disease process and treat appropriately, optimize recovery,
and improve the dyspnea symptoms. The six-minute walk test can be helpful in measuring the effect
of ongoing intervention. Care of patients with chronic dyspnea typically requires a multidisciplinary
approach, which makes the primary care physician ideal for management. (Am Fam Physician. 2020;

101(9):542-548. Copyright © 2020 American Academy of Family Physicians.)

Dyspnea is a complex symptom, resulting from envi-
ronmental, physiologic, and psychological factors. The
American Thoracic Society defines dyspnea as a subjective
experience of breathing discomfort that comprises qualita-
tive distinct sensations that vary in intensity.! If symptoms
persist for more than one month, the condition is consid-
ered chronic.?

The prevalence of dyspnea in the primary care setting
has been difficult to quantify. Various studies estimate that
up to 2.5% of all family physician visits and up to 8.4% of
emergency department visits account for the management
of dyspnea.® In those patients older than 65, approximately
30% report some degree of challenge in breathing while
walking.* In a study of a community-based population older
than 70 years, the prevalence of dyspnea was 32%.

Dyspnea as a symptom carries prognostic value. A longi-
tudinal study of emergency department visits for dyspnea

[ This clinical content conforms to AAFP criteria for
CME. See CME Quiz on page 519.
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Patient information: A handout on this topic is available at
https://familydoctor.org/condition/shortness-of-breath.

as the presenting complaint (excluding wheezing) showed
an association of 1.37-fold greater 10-year mortality com-
pared with the general population.® A study of patients with
chronic obstructive pulmonary disease (COPD) found dys-
pnea to be as good as or better than forced expiratory volume
in one second (FEV)) for predicting all-cause mortality.” A
systematic review of 10 longitudinal studies concluded that
as a symptom, dyspnea predicts mortality and is a useful
proxy for determining the presence of underlying disease,
usually involving the heart or lungs.®

Causes of dyspnea are typically illnesses involving the
pulmonary or cardiovascular systems. Asthma, COPD,
heart failure, pneumonia, and coronary artery disease
account for nearly 85% of underlying etiologies.” Other
common causes include obesity,'*"! exercise-induced
dyspnea due to deconditioning,"? pregnancy,’** and psy-
chological states such as anxiety.

History

A comprehensive history is critical for initiating an effec-
tive workup on a patient for dyspnea. The family physician
should consider the duration of symptoms to establish
chronicity, including fluctuation in symptoms, resulting
functional limitations, worsening factors, relieving factors,
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SORT: KEY RECOMMENDATIONS FOR PRACTICE

Evidence
Clinical recommendation rating Comments
Smoking history and exposure should be assessed, and cessation should © Observational studies and disease-oriented
be encouraged regardless of duration of use 202447 study evaluating lung function
Electrocardiography, brain natriuretic peptide, and cardiac ultrasonography © Clinical reviews and a small disease-
should be obtained if heart failure is suspected.!6182226.28.29 oriented prospective study
Initial testing with chest radiography and then spirometry should be per- © Clinical reviews
formed when a pulmonary cause is suspected.16:2426:32.33
High-resolution noncontrast computed tomography of the chest should C Clinical review articles
be performed if the diagnosis of dyspnea is unclear and pulmonary etiol-
ogy is suspected.?426:2734
Supplemental oxygen has not been shown to reduce death or hospital- B Single randomized clinical trial showing no

ization in stable patients with chronic obstructive pulmonary disease and

moderate hypoxia.*°

reduction in mortality or hospitalization

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-ori-
ented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://www.aafp.

org/afpsort.

medical and surgical history, social history, occupational
history, age, history of tobacco use, and medication use.

Diseases of the pulmonary parenchyma, such as inter-
stitial fibrosis and sarcoidosis, usually have a slow and
progressive course with worsening dyspnea and impairment
over time. Symptoms associated with illnesses affecting the
airways, including asthma, chronic bronchitis, or bronchi-
ectasis, may wax and wane with an increase in coughing
and sputum production during flare-ups.

In patients with cardiac disease, a history of symptoms
consistent with heart failure (e.g., exertional dyspnea, ortho-
pnea, wheezing, a sensation of fullness in the right upper
abdominal quadrant, lower extremity or generalized edema,
paroxysmal nocturnal dyspnea) should be elicited.

A high incidence of anxiety and depression occurs in
patients with chronic cardiopulmonary diseases, which can
result in an out-of-proportion presentation of the patient’s
dyspnea symptoms.'®

Dyspnea that improves over time with intentional activity,
for example, during rehabilitation programs, may indicate
deconditioning. The absence of aggravation of dyspnea by
exercise should prompt consideration of functional causes,
such as anxiety disorders.'

Postural or nocturnal sensations of dyspnea indicating
upper airway inflammation may result from chronic sinus-
itis or gastric-reflux disease.””

TIatrogenic causes of dyspnea should be considered,
especially with recent additions to a patient’s medica-
tion regimen. For example, the use of beta blockers may
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aggravate asthma, nonsteroidal anti-inflammatory drug
use has been shown to cause bronchoconstriction and
fluid retention, and methotrexate use at any dose has
been associated with interstitial pneumonitis.’ Immuno-
suppressive agents, chemotherapy, and radiation therapy
can cause dyspnea through multiple pathways, ranging
from direct parenchymal damage to dyspnea secondary
to anemia. Asbestos, and more recently arsenic expo-
sure, is known to result in interstitial lung disease and
malignancies.”

Smoking history, including secondhand exposure
(exposure to environmental tobacco smoke of at least 10
cigarettes per day),’®* significantly increases the risk of
developing dyspnea. Family history can provide clues
to a genetic component contributing to chronic dys-
pnea; for instance, in cases of atypical cystic fibrosis,
alpha -antitrypsin deficiency, pulmonary hypertension,
and pulmonary fibrosis.

It is important to ask about use of complementary modal-
ities to avoid potential drug-drug or drug-disease adverse
events. For example, products containing ephedra may
raise blood pressure; others such as St. John’s wort, ginseng,
hawthorn, danshen, and even green tea can interfere with
commonly used heart failure medications, exacerbating
underlying conditions.*

Physical Examination

The physical examination should start with a review of
vital signs (heart rate, blood pressure, respiratory rate, and
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weight) followed by an examination of the relevant body
systems based on suspected diagnosis, including nasal and
sinus tracts, oropharynx, neck, thorax, lungs, heart, abdo-
men, extremities, and skin.

Pulsus paradoxus (> 10 mm Hg drop in systolic blood
pressure during the inspiratory phase) is associated with
severe COPD, asthma, large bilateral pleural effusions, pul-
monary embolism, and subacute cardiac tamponade.”

Neck examination may reveal a shift of the trachea, ade-
nopathy, jugular venous distention, or an enlarged thyroid
gland causing tissue congestion or mass effect giving rise to
the sensation of dyspnea.

Cyanosis, wheezing, diminished breath sounds, and dis-
tant heart sounds are consistent with a diagnosis of COPD,
as are use of accessory muscles for respiration, a barrel chest,
and decreased breath sounds with pursed lip breathing.

Rales (bibasilar), a positive hepatojugular reflex, hep-
atomegaly, and an S3 gallop, ascites, and jugular venous
distention suggest heart failure as an underlying cause. An
irregular rhythm on auscultation may indicate arrhythmias
causative of chronic dyspnea.

A musculoskeletal examination looking for indications
of chest wall disease, such as severe kyphoscoliosis, pectus
excavatum, or ankylosing spondylitis, can identify restric-
tive elements causing dyspnea.

Diminished chest wall excursion, dullness to
percussion, decreased tactile fremitus, egoph-
ony, and a pleural friction rub are signs of pleural
effusion; pallor of the skin and fingernails can be
seen in chronic anemia.

Nail clubbing should prompt evaluation to

should be obtained if heart failure is suspected; however,
up to 29% of patients with confirmed heart failure with
preserved ejection fraction have normal brain natriuretic
peptide values, often seen in patients younger than 50 who
are obese.'®!$22262829 I patients older than 75, levels may be
higher because of chronic kidney disease, anemia, and pul-
monary disease such as COPD and infections.”

ECG can identify conduction blocks and arrhythmias,
with atrial fibrillation being the most common cause of dys-
pnea in such cases. ECG may also support the diagnosis of
conditions such as left ventricular hypertrophy, pericardial
effusion, or coronary heart disease. A normal ECG means
there is a low likelihood of heart failure (89% sensitivity).*

Chest radiography remains a valuable initial test for
evaluating dyspnea when causes such as heart failure,
pleural effusion, interstitial lung disease, and COPD are
suspected.!®2426:27

FEV, or FEV /forced vital capacity (FEV,/FVC) ratio indi-
cates obstructive airway disease, such as COPD, chronic
bronchitis, or asthma. Restrictive lung disease is suggested
by reduced FVC and a normal or increased FEV,/FVC ratio
but must be confirmed by measurement of lung volumes®;
see article in American Family Physician for more infor-
mation about spirometry.”? The flow-volume loop can help
differentiate causes of dyspnea due to intrathoracic (e.g.,

FIGURE 1

Detailed history and physical examination

!

exclude lung cancer, lung abscesses, bronchiecta-
sis, or idiopathic pulmonary fibrosis.**

Initial Testing
Despite its pervasiveness in clinical medicine,

CBC, TSH, chemistry panel, pulse
oximetry; in an acute setting: brain
natriuretic peptide, troponin-I,
arterial blood gas, b-dimer assay

Laboratory tests Noninvasive tests
ECG, echocardiography, chest

radiography, spirometry

there is no standardized approach for evaluating
chronic dyspnea. Clinical practice algorithms
for a stepwise approach have been proposed and
found to be effective in identifying causes of
chronic dyspnea"*#” (Figure 1 and Table 1%).
Initial testing for evaluating dyspnea should
include pulse oximetry.?* Initial laboratory test-
ing can include a complete blood count, thyroid
function testing, and a basic chemistry panel.

Cardiac cause
suspected
Cardiac catheterization,
cardiac MRl or CT,
cardiac stress testing

' ' ,

Pulmonary cause Other causes
suspected suspected
Six-minute walk test,
cardiopulmonary
exercise test,

Chest high-resolution
CT, pulmonary angio-
gram CT, bronchoscopy,
biopsy, thoracentesis,
ventilation-perfusion scan,
pulmonary function test

upper Gl endoscopy,
sinus CT

These can help identify anemia, secondary

erythrocytosis attributable to COPD, hyper-
and hypothyroid, and abnormal metabolic and
renal states (Figure 1).

Electrocardiography (ECG), brain natriuretic
peptide testing, and cardiac ultrasonography
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Stepwise approach to identifying causes of chronic dyspnea.

CBC = complete blood count; CT = computed tomography; ECG = electro-
cardiography; Gl = gastrointestinal; MRl = magnetic resonance imaging; TSH =
thyroid-stimulating hormone.

- /

www.aafp.org/afp

Volume 101, Number 9 * May 1, 2020



TABLE 1

Differential Diagnosis and Suggested Tests for Determining Cause of Dyspnea

System*/
physiology Example History Physical examination Diagnostic studies
Pulmonary
Alveolar Chronict/ Fever, productive cough, Fever, productive cough, Chest radiography, chest
recurrent shortness of breath fremitus, bronchophony CT, workup for bacterial
pneumonia and fungal organisms and
noninfectious causes
Interstitial Idiopathic Exertional dyspnea, dry cough, Hypoxia, clubbing, persistent  Chest radiography (fibrosis
fibrosis malignancy, drugs/medica- inspiratory crackles interstitial markings), chest
tions, chemical exposure CT, bronchoscopy, biopsy
Obstruction of Chronic Tobacco use, cough, relief with ~ Wheezing, barrel chest, Peak flow, spirometry, chest
air flow obstructive bronchodilators, increased decreased breath sounds, radiography (hyperinflation),
pulmonary sputum production, weight accessory muscle use, club- pulmonary function test
disease loss bing, paradoxical pulse
Restrictive Pleural Pleuritic chest pain, dyspnea Decreased breath sounds, Chest radiography, spirome-
effusion not improved with supplemen-  chest morphology, pleural try, pulmonary function test
tal oxygen rub, basal dullness
Vascular Chronic Fatigue, pleuritic chest pain, Wheezing, lower extrem- p-dimer, ventilation-
pulmonary prior emboli/deep venous ity swelling, pleural rub, perfusion scan, CT angio-
emboli thrombosis, thrombosis, prominent P2, murmur, right ~ gram, echocardiography
syncope ventricular heave, jugular right heart catheterization
venous distention
Cardiac
Arrhythmia Atrial Palpitation, syncope Irregular rhythm, pauses ECG, event recorder, cardiac
fibrillation stress testing once stable

Heart failure

Ischemic car-
diomyopathy

Dyspnea on exertion,
orthopnea, chest pain, prior
coronary artery disease, atrial
fibrillation

Restrictive or Tumors Viral infection, malignancy,
constrictive peri- mycobacterial infection, chest
cardial disease radiation, inflammatory disease
Valvular Aortic Dyspnea on exertion

stenosis

Edema, jugular venous dis-
tention, S3, displaced cardiac
apical impulse, hepatojugu-
lar reflex, murmur, crackles,
wheezing, tachycardia, S4

Decreased heart sounds

Murmur, jugular venous
distention

CT = computed tomography; ECG = electrocardiography; GAD = generalized anxiety disorder.

*—Frequency from greatest to least in which the systems contribute to the symptoms.

ECG, brain natriuretic
peptide, echocardiography,
stress testing, coronary
angiography

Echocardiography

Echocardiography

continues

t—Lasting weeks to months.

airway stricture, goiter) or extrathoracic (e.g., tracheomala-
cia, tracheal tumors) obstructions.®

A p-dimer assay is a marker of fibrin degradation. A neg-
ative test result can help to exclude pulmonary embolus
as a cause of dyspnea in patients who have low pretest
probability.**

Additional Testing

Additional testing may be indicated as part of the workup,
especially when first-line testing and information from the
history and physical examination do not provide a satis-
factory explanation for the cause of dyspnea. Such tests
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should be directed by the physician’s suspicion of an under-
lying cause and can include cardiac stress testing, cardiac
magnetic resonance imaging, pulmonary function testing,
high-resolution noncontrast computed tomographic scan
of the chest, and a ventilation-perfusion scan®»2*?** (Fig-
ure 1). Failing resolution from these noninvasive tests, it is
appropriate to refer to a specialist for more invasive testing,
such as bronchoscopy, lung biopsy, or cardiac or pulmo-
nary catheterization.”® Cardiopulmonary exercise testing
may help in assessing dyspnea when it is disproportionately
worse than the severity of a patient’s underlying cardiac or
pulmonary disease.*
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TABLE 1 (continued)

Differential Diagnosis and Suggested Tests for Determining Cause of Dyspnea

System*/

physiology Example History Physical examination Diagnostic studies

Gastrointestinal

Aspiration Gastroesoph- Postprandial, nighttime cough Intermittent crackles and Chest radiography, esopha-
ageal reflux wheezes geal pH, esophagography
disease

Neuromuscular

Respiratory Phrenic nerve Known disorder, weakness Atrophy Maximal inspiratory and

muscle palsy
weakness
Hematologic
Anemia I[ron Fatigue, weakness, irritability,
deficiency postural dizziness, dyspnea
with exertion
Psychological
Anxiety Anxiety, depression, history of
trauma or abuse
Endocrine
Thyroid Hypothyroid Cold sensitivity, fatigue, con-
stipation, dry skin
Musculoskeletal
Deformity Sever Long-term history of kyphosis
kyphosis

expiratory pressures

Conjunctival pallor,
tachycardia, orthostatic
hypotension, tachypnea,
rales, hepatosplenomegaly
or splenomegaly

Complete blood count with
attention to the red blood
cell indices

Validated screening scales
(e.g., GAD-7)

Diagnosis of exclusion

Hair loss, dry skin, brittle
nails, enlarged thyroid, bra-
dycardia, weight gain

Thyroid-stimulating
hormone

Visible and palpable
deformity

Radiography, pulmonary
function tests

CT = computed tomography; ECG = electrocardiography; GAD = generalized anxiety disorder.

*—Frequency from greatest to least in which the systems contribute to the symptoms.

t—Lasting weeks to months.

Adapted with permission from Wahls SA. Causes and evaluation of chronic dyspnea. Am Fam Physician. 2012,86(2):175.

Treatment

After the underlying cause of dyspnea has been identified,
the goals are to initiate appropriate treatment, to opti-
mize recovery, and to improve subjective and measurable
symptoms of dyspnea. Chronic dyspnea is a set of symp-
toms rather than a specific disease; therefore, appropriate
treatments should be directed at the underlying cause. Cer-
tain treatments directly addressing symptoms should also
be considered.

Supplemental oxygen has long been used in patients with
COPD with severe resting hypoxia (less than 89% O,).”**
A recent meta-analysis suggests that supplemental oxy-
gen may relieve dyspnea in mildly hypoxic or nonhypoxic
patients but that further evidence was needed.* A recent
study of the use of supplemental oxygen in patients with
stable COPD and moderate desaturation (89% to 93% O,),
with or without exertion, did not show prolongation in time
to death or hospitalization. Nor were there any measurable
benefits in quality of life, lung function, or improvements
in walking distances.*’
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In palliative care settings, oral or nebulized opioids for
dyspnea are an option; they should be titrated to the lowest
effective dose.

In cases of severe lung or heart disease, response to med-
ical intervention for dyspnea can be monitored using the
six-minute walk test* in which the patient is asked to walk
as far as possible for six minutes in a continuous walking
space (e.g., corridor, hallway). The revised Borg Scale,*? a 0
to 10 scale with 0 indicating no symptoms and 10 indicating
severe symptoms, is given to the patient pre- and posttest
to rate baseline dyspnea and overall fatigue. Numerous
factors can affect results, including age, sex, height, cog-
nition, motivation, higher body weight, and comorbidities
such as musculoskeletal problems, severity of the patient’s
cardiac or pulmonary disease, and need for supplemental
oxygen. Details on administering the six-minute walk test
are available from the American Thoracic Society (https://
www.thoracic.org/statements/resources/pfet/sixminute.
pdf).* Additionally, as a one-time measure of functional
status, the test is a predictor of morbidity and mortality
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in patients with heart failure, COPD, and pulmonary
hypertension.*

Other treatments should be considered, such as pul-
monary rehabilitation,” including home-based therapy,
for patients with COPD*; cognitive behavior therapy to
comanage anxiety; and dietitian/nutrition counseling for
weight optimization.

Studies have shown that acupuncture in COPD has some
promise in improving sensations of breathlessness.*> A
recent Cochrane review shows inclusive evidence for the
effects of active mind-body therapy, such as yoga, tai-chi,
and Qigong, as an adjunct to or independent of pulmonary
rehabilitation in patients with COPD.* An ongoing open
dialogue with patients considering adding complemen-
tary medicine to their conventional treatment plan should
occur to ensure patient safety, especially regarding drug-
drug interactions, known detriment to ongoing treatment
plans, or the effect on the underlying disease process.

Smoking cessation should be encouraged, no matter the
duration of use.”

This article updates articles on this topic by Wahls?; Karnani, et
al.*¢; and Morgan and Hodge.*

Data Sources: A search of PubMed was performed using the
MESH terms dyspnea, chronic dyspnea, differential diagnosis,
treatment, work-up, and management. The Cochrane Data-
base of Systematic Reviews, National Guideline Clearinghouse,
American Thoracic Society guidelines, and the American Heart
Association guidelines were also searched. Only references
published in English were reviewed. Bibliographies of pertinent
documents were also reviewed. Search dates: January 2000
through December 2018; January 2020.
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this review article.
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