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BACKGROUND

Chronic dyspnea (i.e., dyspnea for at least 3 months) 
negatively impacts the health-related quality of life of 
~10% of the general population. In a sizable fraction of 
these individuals, the underlying cause remains unclear 
after detailed clinical assessment, basic pulmonary 
function tests, and chest imaging, characterizing 
dyspnea of unknown origin (DUO). The “lung doctor” is 
frequently called to assess these patients for diagnostic 
clarification, an endeavor fraught with complexities in 
most circumstances. 

OVERVIEW

A 67-year-old, nonsmoking, sedentary woman (BMI = 
34.6 kg/m2) reported progressive exertional dyspnea after 
SARS-CoV-2 infection two years before (a modified Medical 

Research Council dyspnea score of 3-4). Her medical history 
was positive for systemic arterial hypertension, depression, 
and fibromyalgia. Extensive investigation at rest was 
inconclusive (Figure 1). Incremental cardiopulmonary 
exercise testing revealed a tachypneic breathing pattern 
with a consistent reduction in dynamic inspiratory capacity 
despite the lack of resting hyperinflation; moreover, she 
reported disproportionate dyspnea relative to the achieved 
work rate (a Borg scale score of 5/10 at 45 W, > the 
95th percentile).(1) These findings raised the suspicion 
of inspiratory muscle weakness/fatigue(2): although MIP 
and MEP were reduced, they were still within the limits 
of normal. Of note, however, 12-s maximal voluntary 
ventilation (MVV; 38 L/min) was reduced both in % of 
predicted (47%) and relative to the MVV estimated from 
FEV1 (73 L/min). Electroneuromyography of the extremities 
of the upper and lower limbs was consistent with myopathy 

Figure 1. Suggested workup of patients with chronic dyspnea of unknown origin. The levels are based on the complexity 
of the tests and the epidemiology of the disease(s) that can be uncovered. Note that the sequence can be modified on the 
basis of clinical impression and depending on local resources and expertise. Modified with permission from Berton et al.(7) 
CBC: complete blood cell count; BNP: brain natriuretic peptide; BD: bronchodilator; MVV: maximal voluntary ventilation; 
ABGs: arterial blood gas analysis; VD/VT: dead space to tidal volume ratio; ECG: electrocardiography; CPET: cardiopulmonary 
exercise testing; V/Q: ventilation/perfusion; and CTPA: CT pulmonary angiography.

History and physical examination + pulse oximetry

• CBC/differentials, electrolytes, TSH, BNP renal and hepatic function
• Pre- and post-BD spirometry (bronchial challenge testing if appropriate)
• Posteroanterior/lateral chest X-rays

Levels of 
Evaluation

Basic

Advanced

Lungs

Heart

CPET

Specific

Previous 
results and 

pretest likelihood 
of abnormality

• Lung V/Q scintigraphy and/or CTPA  pulmonary vascular disease?
• Bronchoscopy  central airway abnormalities?
• Neurological evaluation  consider sniff nasal inspiratory pressure
• Polysomnography  untreated/poorly treated sleep disorteder breathing?
• Gastrointestinal evaluation  gastroesophageal/chronic aspiration?
• Endocrine evaluation  class III obesity, adrenal disease?
• Psychological evaluation  anxiety, mood disorders?

•

• With or without ABGs
• With central hemodynamic measurements ("invasive CPET")
• With laryngoscopy (inducible laryngeal obstruction)

• Transthoracic echocardiography
• Cardiac stress testing (ECG or scintigraphy)

• Static lung volumes, MVV, DLCO, mouth 
   occlusion maximal respiratory pressures, 
   Δ seated-supine FVC, ABGs 
  (if appropriate, VD/VT and/or shunt)
• Chest HRCT

CPET can be 
performed earlier 
depending on local

availability
and expertise

•
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with myotonic discharges. At this writing, the patient 
is under investigation for myotonic dystrophy versus 
channelopathies, potentially triggered by SARS-CoV-2 
and associated with an inflammatory response. 

DUO is a heterogeneous syndrome that is frequently 
multifactorial. Only a minority of patients with DUO 
(including our patient) report dyspnea in the absence 
of any active disease known to elicit the symptom 
(dyspnea without an apparent cause). More commonly, 
however, there is dyspnea with multiple potential 
causes in patients who present with cardiopulmonary 
or systemic diseases and who are deemed to be 
“optimally treated” (residual exertional dyspnea). (3) 
There is no uniformly accepted algorithm for the 
investigation of DUO (Figure 1). The value of more 
sophisticated pulmonary function tests—particularly 
those assessing the small airways(4)—remains elusive. 
Cardiopulmonary exercise testing is frequently 
useful to rule out major cardiopulmonary disease, 
showing the negative consequences of obesity, simple 
deconditioning, and, occasionally, hyperventilation/
dysfunctional breathing. (5) Dynamic inspiratory capacity 

measurements are paramount,(6) and arterial blood gas 
analysis (or arterialized capillary blood gas analysis) is 
often required. In the present case, increased metabolic 
demands secondary to obesity led to normal peak 
oxygen uptake despite reduced peak work rate.(5) An 
apparently normal MIP might be misleading because 
1) overactivation of the accessory inspiratory muscles 
during the static maneuver might not be dynamically 
sustained (MVV, exercise); and 2) thresholds for an 
abnormal test result can vary up to 50% depending 
on the set of reference values.(5) 

CLINICAL MESSAGE

The principles of Bayesian inference considering 
disease prevalence locally and the pretest likelihood 
of abnormality should be applied to judge the best 
investigative steps in individual patients with DUO. By 
following a logical stepwise sequence (Figure 1), the 
pulmonologist can minimize costs and enhance the 
diagnostic yield while avoiding futile and potentially 
iatrogenic procedures. 
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