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Abstract

Introduction: Dyspnea is a complex symptom, which largely results from an imbalance between 

an afferent sensory stimulus and the corresponding efferent respiratory neuromuscular response. In 

addition, it is heavily influenced by the patient’s prior experiences and sociocultural factors.

Areas Covered: The diagnostic approach to these patients requires a graded, systematic, 

and often multidisciplinary approach to determine what is the underlying pathophysiologic 

process. Utilization of objective data obtained through lab testing, imaging, and advanced 

testing, such as cardiopulmonary exercise testing, is often required to help identify underlying 

pathology contributing to a patient’s symptoms. This article will review dyspnea’s underlying 

pathophysiological mechanisms and standardized approaches to diagnoses. In the expert opinion 

section, we will discuss our own clinical approach to evaluating patients with persistent dyspnea.

Expert Opinion: Unexplained dyspnea is a challenging diagnosis that occurs in patients with 

and without underlying cardiopulmonary diseases. It requires a systematic approach, which 

initially uses clinical evaluation in addition to standard imaging and clinical biomarkers. When 

diagnoses are not made during the initial evaluation, subsequent tests can include cardiopulmonary 

exercise test and methacholine challenge. To be certain of the correct diagnosis, It is imperative 

that the clinician determines dyspnea’s response to a particular therapeutic intervention.
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1. Introduction

Dyspnea refers to unpleasant or uncomfortable respiratory sensations subjectively 

experienced by individuals [1]. It is a symptom frequently reported in large population 

studies of otherwise healthy individuals even after controlling for smoking [2]. In Norway, 

self-reported moderate or severe dyspnea was present in 5% and 13%, respectively, among 

nearly twenty thousand participants in a prospective cohort study [2]. In the general 

population, the prevalence of chronic breathlessness that limits exertion on a daily basis 

has been estimated 9%, and is more common in females, increased with age, and higher 

among those with less education or lower incomes [3]. Persistent dyspnea is one of the 

most common reasons why patients seek medical care in primary or subspecialty clinics 

[1]. It is a common and debilitating symptom that affects up to 50% of patients admitted to 

hospitals and as many as 25% of those seeking care in outpatient facilities [1]. According 

to the National Center for Health Statistics’ Vital and Health Statistics report in 2006, 

dyspnea-related encounters accounted for nearly 3 million visits outpatient visits per year 

[4]. Chronic dyspnea can be due to an underlying disease process, or it can be a symptom 

that occurs in the absence of any discernable organic etiology. Patients may also have 

persistent dyspnea despite optimal treatment of underlying pathologic processes resulting in 

chronic, persistent dyspnea, a condition referred to by many experts as Residual Exertional 

Dyspnea, which can be life altering for patients suffering from this disorder [5]

Regardless of its underlying etiology, dyspnea is associated with high medical resource 

utilization, increased mortality, and higher hospital costs. From 2008 to 2009 there were 

8,400 dyspnea-related visits among Medicare and commercial plan beneficiaries with a 

prior history of coronary artery disease, which resulted in more than 58.5 and 45 million 

dollars in emergency room and hospitalization costs, respectively [6]. This large healthcare 

expenditure is likely driven by the diagnostic work up required to rule out serious, 

potentially life-threatening disease and by a lack of a standardized approach leading to 

unnecessary testing.

Dyspnea is a complex and frequently reported symptom. It is influenced by a patient’s 

culture, environment, individual perception, and past experiences. It may be the result of 

a dysfunctional breathing pattern or potentially herald an ominous diagnosis. The main 

objective of this review is to provide a practical overview on its evaluation and management, 

and to share our own diagnostic approach to patients with persistent breathlessness.

2. Pathobiology of dyspnea

While this is not intended to be a comprehensive review of the pathophysiology of dyspnea, 

it is important to highlight key concepts to understand diagnostic approaches. The control of 

breathing and its perception depend on a complex interplay of signals arising from within 

the central nervous system, both from the automatic centers in the brain stem and from 

the motor cortex (efferent), as well as from a variety of receptors in the upper airway, 

lungs, and chest wall (afferent) [7,8]. For most patients, dyspnea begins with a physiologic 

impairment that stimulates afferent receptors, which is perceived as an unpleasant sensation 

when this information is transmitted to the cerebral cortex. There are multiple afferent 
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pathways sending information from mechanical, neurological, and metabolic sensors. These 

can be divided into central nervous system (medullary, cortical, and limbic), metabolic 

(carotid/aortic bodies, medullary chemoreceptors), and respiratory sensors (pulmonary 

stretch receptors, J-receptors, airway C-fibers, upper airway receptors, muscle spindles 

and tendon receptors, and chest wall joint receptors) etiologies[9]. Information from these 

sources is transmitted to and processed by the medullary respiratory center which sends 

efferent commands to the ventilatory muscles. During this process, a neurological copy of 

the command is simultaneously sent to the sensory cortex. This exchange between motor 

and sensory cortex is called a corollary discharge and is thought to be the mechanism 

by which conscious awareness of breathing effort occurs [10]. If the efferent ventilatory 

muscle response is appropriately responsive to the afferent input signals, respiration mostly 

occurs without conscious awareness. However, respiration can come into awareness at 

any moment either voluntarily or automatically if breathing needs to be attended to [10]. 

This process is also known as “gating” [11] and is the basis of monitoring essential 

physiological functions and adopting appropriate behavior [12]. When ventilation needs 

are physiologically increased, afferent stimuli direct the respiratory muscles to increase 

ventilation in tandem with the perception of dyspnea via inspiratory neural drive (IND). 

However, this process is hindered by mechanical limitations in some disease processes, 

resulting in an inability to translate these afferent inputs into efferent output. This disconnect 

results in a pathologic process known as neuromechanical dissociation, which causes 

increased IND and subsequently results in the perception of dyspnea to increase rapidly 

[5]. While this imbalance in respiratory afferent/efferent signals contributes to the feeling 

of dyspnea, its perception is ultimately influenced by culture, environment, and affective 

processing [13].

Dyspnea is a multidimensional symptom that has been broadly divided into three categories 

a) work/effort, b) tightness, and c) air hunger. Each of these categories can occur in parallel 

and potentially have different underlying pathobiological processes [11]. “Air hunger” may 

derive from increased stimulation of brainstem respiratory centers by metabolic factors, 

such as hypercarbia or hypoxia, when the increased stimulation is not matched by an 

adequate ventilatory response. Whereas the sensation of “work/effort” is perceived by 

input from respiratory muscle afferents (velocity, shortening, pressure, and frequency). 

How this information matches the degree of effort for a given workload (exercise) or 

metabolic demand is processed by the awareness of outgoing voluntary motor command, 

i.e. corollary discharge [14]. The sensation of “work/effort” increases when the muscle 

load is increased due to derangements of ventilatory mechanics or when the muscles 

are weakened by fatigue [10]. Chest tightness, most commonly, arises from pulmonary 

afferents because of bronchoconstriction and not necessarily from increased work of 

breathing [13]. In asthmatic volunteers that were non-invasively mechanically ventilated 

and monitored during spontaneous breathing, the degree of chest tightness experienced was 

related to methacholine induced bronchoconstriction and was not related to the degree of 

hyperinflation or respiratory muscle activity [15]. This suggest that the tightness sensation 

primarily originates from airway receptors that can sense airway muscle contraction or 

airway irritation/inflammation.
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3. Clinical evaluation

Conceptually, persistent dyspnea is not well defined. Acute dyspnea usually lasts over 

hours to days and is considered chronic when it lasts for longer periods of time [16]. 

Persistent dyspnea has been defined by some studies as being breathlessness lasting greater 

than four weeks and up to three months. Chronic, persistent dyspnea may be due to one 

organic cause, multiple etiologies occurring in concert with one another, or it may occur 

in the absence of a discernable organic cause. Whether it occurs in patients with a known 

underlying lung disease or not, the approach to persistent dyspnea is complex. The etiology 

may not be obvious and requires the integration of many layers of diagnostic information 

including clinical history, physical examination, physiological data, clinical biomarkers, and 

imaging studies to help arrive at a diagnosis. Given that persistent dyspnea is frequently 

multifactorial, a careful and systematic approach is required to differentiate a functional 

disorder from a more severe or even life-threatening condition. Unfortunately, published 

diagnostic algorithms are limited by single center driven experiences in small cohorts of 

patients and lack comparative effectiveness validation[17–19]. However, studies agree in 

recommending a tiered approach to evaluation and diagnosis with the overarching goal to 

identify the underlying corresponding pathophysiology. In most cases the primary problem 

is attributed to heart, lung, or neuromuscular abnormalities. In addition, anemia can cause 

subjective dyspnea through reduced oxygen carrying capacity in the blood. Although occult 

heart failure needs to be considered, it is an uncommon cause [1,20].

This review primarily focuses on patients in whom dyspnea is unexplained and has 

persisted for weeks to months, and frequently longer. Because the sensation of shortness 

of breath is subjective and heavily influenced by emotional, psychological, experiential, 

and contextual factors [1,21], it is imperative to have the patient describe what he or 

she means by having shortness of breath as these qualitative aspects can have diagnostic 

value. Breathing discomfort can be described in several ways depending on the underlying 

pathophysiology. For example, the sensation of increased effort or work of breathing is 

commonly associated with increased mechanical load, such as COPD and asthma, and in 

patients with neuromuscular weakness. Air hunger has been associated with stimulation 

of chemoreceptors by hypercapnia and/or hypoxemia with increased respiratory drive, 

whereas dyspnea that is associated with chest tightness more specifically indicates increased 

bronchial constriction [1,13].

Defining if the degree of breathing discomfort occurs differently in certain phases of the 

respiratory cycle can provide important diagnostic clues. For example, the inability or 

sensation to get air into the lungs can be suggestive of Paradoxical Vocal Fold Motion 

Disorder (PVFMD) or severely limited inspiratory capacity from lung hyperinflation and 

reduced inspiratory capacity [22,23]. Difficulty exhaling can, on the other hand, be highly 

suggestive of increased bronchial constriction, especially if it is associated with chest 

tightness. Recumbency and cardiopulmonary interactions during sleep can aggravate or 

exacerbate persistent dyspnea. Nocturnal dyspnea can be a manifestation of pulmonary 

vascular disease or heart failure, particularly when it occurs in the setting of orthopnea 

[24]. It may also be associated with severe obstructive airway disease and diaphragmatic 
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weakness or other various neuromuscular disorders [25]. Other comorbidity factors like 

obesity and sleep apnea can be important contributors.

Physical examination is not sensitive and therefore the absence of physical findings 

cannot rule out conditions causing dyspnea but can be very useful for making specific 

diagnoses when abnormal exam findings are present. The clinical examination should 

look for evidence of lung sounds that indicate airway obstruction or parenchymal disease. 

Cardiac exam should evaluate for the presence of abnormal heart sounds with particular 

focus on identifying signs of heart failure, such as SIII, distended jugular veins, and 

peripheral edema. In addition to a careful cardiopulmonary exam, it is important to 

assess neuromuscular function. Point of care ultrasound can provide additional value in 

detecting abnormal lung parenchyma, pleural effusions, reduced cardiac function, or poor 

diaphragmatic excursion if any of these abnormalities are present [7,26].

When the diagnosis is not obvious from the initial history and examination, there 

is general agreement that additional testing should be performed, including complete 

pulmonary function testing with pre- and post-bronchodilator spirometry, chest radiograph, 

laboratory testing (complete blood count, arterial gases, thyroid stimulating hormone [TSH], 

brain natriuretic peptide [BNP]), and evaluation of bronchial hyperresponsiveness with 

methacholine testing. If the diagnosis is not made at this stage, subsequent non-invasive 

testing [27] can include additional pulmonary testing with chest computed tomography 

(CT), ventilation perfusion scans, or even bronchoscopy (for example, to evaluate 

for dynamic airway collapse or stenosis) and additional cardiac testing (transthoracic 

echocardiogram (TTE), stress testing, nuclear cardiac imaging and catheterization). 

Cardiopulmonary exercise testing (CPET) is also proposed as part of the dyspnea 

diagnostic algorithm [17–19]. This test is an invaluable tool to understanding the underlying 

pathophysiology and narrowing the list of potential diagnoses as it can provide information 

not readily available with other testing modalities. For example, CPET can be used to 

measure operating lung volumes and identify abnormal breathing patterns that lead to 

ventilatory insufficiency during exercise. This in turn causes dissociation between IND 

and the physiologic response of the dynamic respiratory system, a mechanism that can 

significantly worsen the subjective feeling of dyspnea [28,29].

CPET’s findings can be broadly divided into a) “normal” physiological responses, b) 

oxygen delivery/utilization mismatch, c) mechanical ventilatory impairment, d) impaired 

pulmonary gas exchange/altered ventilatory control, e) cardiac limitations, f) obesity, and g) 

dysfunctional breathing/hyperventilation disorder [30]. This syndromic clustering, however, 

must be put into the clinical context with respect to history and prior diagnostic testing to 

decide what additional studies are needed next to make a specific diagnosis. Examples of 

specific pathologies in each syndromic category are listed in Table 1 (Adapted from [30]).

Using a graded diagnostic approach that includes CPET has shown to yield a specific 

etiology for persistent unexplained dyspnea in 75 – 99% of patients [17–19]. As shown in 

Table 2, except for the Pratter et al study, most diagnoses made are non-cardiopulmonary 

and are primarily related to obesity, deconditioning and functional breathing disorders. This 

experience is mirrored in a larger, more recent study from the Brigham and Women’s 
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Hospital Multidisciplinary Dyspnea/Exercise Intolerance Center, which diagnosed 36% of 

864 patients with initial standard testing, and the remaining 64% with the use of CPET 

(Table 2) [31]. A considerable limitation is that a poor conditioning diagnosis by CPET 

does not necessarily rule out other underlying cardiac etiologies for dyspnea [19]. In 

addition, recent work by Neder et al has shown that CPET interpretation can be limited by 

over-reliance on rigid interpretative algorithms, under-recognition of limitations of the study 

modality, and misinterpretation of data obtained during the exam [32]. It is important to 

consider that the workup for persistent dyspnea is not completed until the patient’s response 

to therapy is subsequently determined.

4. General Aspects of Persistent Dyspnea Evaluation and Management

Dyspnea is a complex symptom, not a specific condition [1], therefore reducing its burden 

requires a fundamental understanding of the causative mechanisms that can be targeted to 

improve it. This section does not intend to discuss the treatment of each potential condition 

in depth. It rather provides a general framework for patients who continue to experience 

symptoms despite optimal treatment of the primary disease or for patients whose diagnostic 

work up does not reveal an obvious cardiopulmonary cause of dyspnea. Below we discuss 

three frequently overlooked etiologies for persistent dyspnea in patients with otherwise 

negative cardiopulmonary workups. This is by no means an extensive list but it illustrates the 

type of conditions seen in patients often referred to subspecialty clinics for further evaluation 

and treatment.

4.1. Patients with persistent dyspnea with otherwise negative workups:

4.1.1. Dyspnea due to severe deconditioning—Severe deconditioning in otherwise 

adequately treated patients with chronic lung or cardiovascular disease can be an important 

cause of persistent dyspnea [33]. Indeed, respiratory, and peripheral muscle weakness are 

important independent predictors of breathlessness and exercise capacity [22,34]. Pulmonary 

rehabilitation has been shown to improve muscle strength, exercise capacity, quality of 

life, and to reduce the affective aspects of dyspnea [35,36]. Pulmonary rehabilitation is 

considered standard of care for patients with severe obstructive lung disease, including 

chronic obstructive pulmonary disease and asthma, as well as patients with pulmonary 

vascular disease and interstitial lung disease [36–40]. A trial of pulmonary rehabilitation is 

recommended in patients with severe chronic pulmonary diseases with persistent dyspnea, 

and in particularly those who are already maximally treated but are deconditioned based off 

of clinical suspicion or CPET result [41].

4.1.2. Dyspnea due to dysfunctional breathing—Dysfunctional breathing 

describes breathing disorders in which chronic changes in breathing pattern result in 

dyspnea and other symptoms in the absence of or of greater magnitude than explained 

by physiological respiratory or cardiac disease that is present [42]. These conditions may 

present alone, as a somatic manifestation of psychological conditions, or as a manifestation 

of underlying disease and in any individual there may be more than one of these factors 

at play [43]. The most important identifying criterion to identify dysfunctional breathing is 

the presence of breathlessness after potential pathology has been objectively ruled out or 
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optimized by pharmacologic treatment [44]. Although there is no diagnostic gold standard 

for dysfunctional breathing, experts from the European Respiratory Society proposed 

a subclassification of this condition, including hyperventilation syndrome, periodic sigh 

breathing, thoracic dominant breathing, forced abdominal expiration, and thoraco-abdominal 

dissociation [42]. CPET can be useful in suggesting a diagnosis of dysfunctional breathing 

by detecting some of these erratic breathing patterns and abnormal ventilation responses 

to an increasing exercise load. While not necessarily diagnostic, their presence can suggest 

the possibility of dysfunctional breathing if they occur in an otherwise normal CPET [45]. 

Having a positive response to respiratory retraining and supportive management would 

affirm a functional breathing disorder as the etiology of dyspnea [46].

4.1.3. Dyspnea due to vocal cord dysfunction—Another common form of 

dysfunctional breathing causing persistent dyspnea is paradoxical vocal fold motion disorder 

(PVFMD), also known as vocal cord dysfunction or induced laryngeal obstruction [23]. 

PVFMD occurs when the vocal folds adduct during inspiration, giving the sensation of 

constricted breathing and shortness of breath. It usually occurs in response to specific 

triggers such as strong odors, dust, tobacco smoke, exercise, and stress. It is often 

misdiagnosed as asthma, which can cause significant comorbidities from unnecessary 

systemic steroid exposure [47]. Associated comorbidities such as rhinosinusitis and 

gastroesophageal reflux can worsen its severity. The diagnosis requires direct visualization 

of abnormal vocal fold movement via laryngoscopy. However, given its episodic nature, 

a normal laryngeal exam cannot rule out the diagnosis. To improve diagnostic accuracy, 

laryngoscopy can be done in conjunction with methacholine testing, exercising, or 

with a full CPET [48]. Standardized questionnaires can also help discriminate between 

symptomatic PVFMD and asthma [49]. A simple clinical predictive index using symptoms 

of throat tightness and dysphonia, absence of wheezing, and the presence of odors as 

a symptom trigger had good sensitivity (83%) and specificity (95%) for differentiating 

PVFMD from asthma [50]. This scoring index accurately made the diagnosis in 77.8% 

of subjects with laryngoscopy proven PVFMD [50]. In most cases, speech therapy and 

controlling comorbidities substantially improves this condition [41].

5. Expert opinion

In many cases, patients with persistent dyspnea have been evaluated and treated by 

other health professionals and yet they continue to experience burdensome symptoms. To 

maximize the possibility of making the right diagnosis and instituting adequate therapy 

requires a systematic, graded, and often multidisciplinary approach. This often begins by 

evaluating prior test results and weighing previous diagnostic considerations.

Doing a careful dyspnea assessment during the initial evaluation is key to developing 

an early differential diagnosis to help strategize diagnostic testing priority. Ultimately, 

the goal is to pair the patient’s symptom to an underlying pathophysiologic process 

[13]. As with any other symptom, it is important to understand onset, quality, duration, 

intensity, changes with physical activity or during rest, and mitigation or aggravating 

factors. Acute onset dyspnea can be associated with many serious acute pulmonary 

conditions including pulmonary embolism, large atelectasis or lung collapse, spontaneous 
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pneumothorax, bronchoconstriction, flash pulmonary edema, or cardiovascular diseases such 

as myocardial ischemia, or may represent worsening of the primary underlying condition.

One of the most important aspects of the evaluation of persistent dyspnea is understanding a 

patient’s exercise tolerance and exertional symptoms and how this varies over time. Patients 

with more advanced obstructive airway diseases usually have some degree of day-to-day 

variation in dyspnea which becomes less variable as the disease severity progresses. In our 

experience, patients that have a predictable and constant level of dyspnea for a given effort 

threshold are either deconditioned, have an advanced cardiopulmonary disease, or have some 

degree of both. Persistent dyspnea that is inconsistently worsened by exertional activities or 

effort, is absent during sleep, and is at times also present at rest is highly suspicious for a 

functional breathing disorder [44].

An additional consideration should be made for patients presenting with persistent dyspnea 

following symptomatic infection with COVID-19 as patients in this population have 

an added diagnostic challenge due to the novel nature of the disease process. Patients 

dealing with long-term effects of COVID-19 are described as having post-acute COVID-19 

syndrome (PCS) or “long-COVID” when symptoms persist for more than four weeks after 

recovery from acute illness [51]. Rates of persistent dyspnea in this patient group were 

found to be 39.5% in a recent pooled analysis of various observational studies [52]. It should 

be of note that symptoms of PCS have been observed in patients across the spectrum of 

severity of acute COVID and patients did not need to experience severe, acute illness to have 

persistent symptoms. In addition, patients do not need to have radiographically significant 

fibrotic pulmonary changes to experience breathlessness [51]. The mechanism of persistent 

dyspnea in patients with PCS is likely multifactorial and requires further investigation to 

help better elucidate the underlying mechanisms causing symptoms in these patients.

Following a careful history and clinical exam our diagnostic approach to patients with 

persistent dyspnea begins with noninvasive tests, which include full pulmonary function 

testing (lung volumes, DLCO, pre- and post-bronchodilation spirometry), blood chemistries, 

complete blood count, chest radiograph, and arterial blood gas. Our diagnostic approach 

to persistent dyspnea is detailed in Figure 1. If initial testing does not uncover the 

diagnosis, subsequent, more advanced testing modalities can include assessing for bronchial 

hyperresponsivess (BHR) with methacholine testing, TTE, and chest CT. Methacholine 

testing has reasonable diagnostic properties to evaluate if asthma is an underlying problem 

with an overall sensitivity of 77% and specificity of 96% [53]. Although it is recommended 

as an essential part of the unexplained dyspnea algorithm, its diagnostic properties in 

this specific patient population have not been studied. Resting TTE can evaluate for 

possible pulmonary hypertension by estimating pulmonary artery systolic pressures and 

right ventricular function. As a screening tool for pulmonary hypertension, TTE has a 

pooled sensitivity of 85%, a pooled specificity of 74%, and a positive likelihood ratio 

of 3.2 [54]. It also provides information regarding the size and function of the left 

ventricle and therefore can be a useful tool to determine if dyspnea is related to pulmonary 

hypertension, left ventricular dysfunction, or both [55]. In addition to providing information 

on the lung parenchyma, dynamic CT with an expiratory phase can detect smaller airway 

dysfunction resulting in air trapping seen as mosaicism on imaging [56]. In addition, it 
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can provide diagnostic information for often difficult to diagnose airway disorders that 

can cause substantial dyspnea, such as excessive dynamic airway collapse in patients with 

tracheobronchomalacia or tracheal stenosis [57,58].

If the diagnosis is not apparent after noninvasive tests, we often proceed to CPET. In some 

institutions this test can be done with the addition of video laryngoscopy to evaluate for 

PVFMD as a potential source for exercise induced dyspnea. As mentioned earlier, CPET 

does not necessarily provide a specific diagnosis but rather integrates the physiological 

response data into syndromic categories (Table 1). Similar graded testing approaches to 

unexplained persistent dyspnea yield a diagnosis in 75% to more than 90% of patients. 

Patients remaining without a clear diagnosis that have a normal CPET can be reasonably 

assured that their cause of dyspnea is not related to a more serious cardiopulmonary process. 

Often, the reason for persistent dyspnea in these patients is associated with obesity and 

deconditioning or is associated with a breathing perception or functional disorder. However, 

it is important to remember that clinical judgment should guide the need for additional 

cardiac testing in some high-risk patients diagnosed with deconditioning by CPET.

The diagnostic evaluation for persistent dyspnea is only completed after evaluating the 

clinical response to a therapeutic intervention. In addition to instituting medical treatments 

for a specific diagnosis, there are some general approaches that can have clinical benefit 

regardless of the underlying disease process. For individuals with chronic lung disease, 

pulmonary rehabilitation effectively reduces shortness of breath while improving quality of 

life. For those not qualifying for pulmonary rehabilitation we usually refer to wellness 

programs that offer weight loss interventions and a tailored physical training program 

that includes muscle strengthening and gradual aerobic training. Respiratory retraining by 

speech therapy can be helpful for patients with breathing perception disorders, yet there is 

insufficient clinical data across published studies to determine its overall efficacy rate [59].

6. Conclusion

Persistent, unexplained dyspnea is frequently encountered in clinical practice. Finding a 

diagnosis or excluding serious underlying cardiopulmonary morbidities requires a clinically 

driven graded diagnostic algorithm. A systematic approach can make a diagnosis in most 

cases and a normal work up can rule out most serious cardiopulmonary etiologies for 

dyspnea. Clinicians need to remember that the ultimate test to confirm the underlying cause 

of dyspnea is to assess its response to a specific intervention.
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Article Highlights

• Persistent dyspnea is a common and debilitating symptom that affects up to 

50% of patients admitted to hospitals and as many as 25% of those seeking 

care in outpatient facilities

• Dyspnea is a complex and frequently reported symptom. It is influenced by a 

patient’s culture, environment, individual perception, and past experiences. It 

may be the result of a dysfunctional breathing pattern or potentially herald an 

ominous diagnosis

• When the diagnosis is not obvious from the initial history and examination, 

additional testing should include pulmonary function testing with pre- 

and post-bronchodilator spirometry, chest & cardiac imaging, laboratory 

testing (complete blood count, arterial gases, thyroid stimulating hormone 

[TSH], brain natriuretic peptide [BNP]), and evaluation of bronchial 

hyperresponsiveness with methacholine testing. If the diagnosis is not made 

at this stage, cardiopulmonary exercise testing (CPET), can be useful to 

understand the underlying pathophysiology and narrowing the list of potential 

diagnoses

• Using a graded diagnostic approach that includes CPET has shown to yield a 

specific etiology for persistent unexplained dyspnea in 75 – 99% of patients

• Physical deconditioning, dysfunctional breathing, paradoxical vocal fold 

motion, and obesity are frequent causes for persistent unexplained dyspnea 

in patients with or without underlying cardiopulmonary diseases.

Hudler et al. Page 14

Expert Rev Respir Med. Author manuscript; available in PMC 2023 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. A practical algorithm to evaluating patients with persistent unexplained dyspnea.
*DLCO: Diffusion capacity; CT: computed tomography; CPET: Cardiopulmonary exercise 

test
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Table 1.

Cardiopulmonary Exercise Testing Patterns and Corresponding Potential Clinical Diagnosis

Pattern Differential Diagnosis

O2 Delivery/utilization mismatch Chronic (systolic or diastolic) heart
failure
Pulmonary vascular disease
Ischemic coronary disease
Valvular Heart disease

Mechanical Ventilatory Impairment COPD
Interstitial lung disease
Other persistent airflow obstructive
disorders: asthma with airway
remodeling, cystic fibrosis,
bronchiectasis
Chest wall disease
Respiratory muscle dysfunction

Impaired gas exchange/altered ventilatory control. Chronic (systolic or diastolic) heart
failure
Pulmonary vascular disease
Lung V/Q mismatch disorders: COPD,
interstitial lung disease

*
Adopted from Cortozi Berton et al. (21)
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Table 2.

Causes of unexplained and persistent dyspnea across different diagnostic algorithms.

Del Paso et al (16) Martinez et al (18) Pratter et al (17) Huang et al (22)

Patients N=77 N=50 N=123 N=530

Diagnosis made in 
n=

63 49 122 530

Respiratory 36% 32% 53% 17%

Asthma Intrathoracic focal 
obstruction of a large airway 
Extrathoracic upper airway 
obstruction

Hyperactive airways 
Interstitial lung disease 
Other lung diseases

Airflow obstruction 
Interstitial lung diseases 
Other lung diseases

Pulmonary 
hypertension

Cardiovascular/
circulatory

14% 10% 16% 18%

Coronary artery disease 
Arrhythmias Constrictive 
pericarditis

Ischemic Heart Disease 
Heart Failure with preserved 
ejection faction Atrial septal 
defect

Congestive heart failure/
other cardiomyopathies 
Valvular heart disease 
Other

Heart failure with 
preserved ejection 
fraction

Non-
cardiopulmonary

50% 60% 31% 65%

Hyperventilation syndrome 
Poor conditioning 
Gastroesophageal Reflux 
disease Thyroid disease 
Unexplained

Obesity/deconditioning 
Psychogenic, normal 
Gastroesophageal Reflux 
disease

Obesity Psychogenic 
Deconditioning Others

Primary 
hyperventilation 
Dysautonomia 
Oxidative myopathy 
Others
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