
Dyspnea. Office-based Medicine Curriculum, Tenth Edition, Volume 2, 2019 
 

EVALUATION OF THE PATIENT WITH DYSPNEA 
Jeremy Schwartz, MD 

Week 25 
 
Educational Objectives: 
 

1. Review the spectrum of presentations associated with chronic dyspnea 
2. Describe a systems-based approach to the differential diagnosis of chronic dyspnea 
3. Develop a comprehensive, thoughtful work-up of chronic dyspnea 

 
 
CASE ONE: 

 
SM is a 70-year-old woman with a past medical history of diabetes and hypertension who is 
presenting to the office with trouble catching her breath over the past three months. She 
finally was prompted to come see you when she was unable to sleep last night without 
gasping for breath. She has not experienced fevers or chest pain, though says her chest feels 
heavy, mostly when lying back in her recliner to watch TV and lying down in bed. She also 
says that she has been finding her routine housework to be exhausting. She notes weight 
gain of 10-15 pounds over the past six months but has not changed her diet, which has 
consisted largely of canned and frozen foods for many years. She is a never-smoker. She 
consumes 10-14 glasses of wine per week in the evenings and has done so for many years. 
She takes a fixed-dose combination of amlodipine, hydrochlorothiazide, and valsartan as 
well as metformin and sitagliptin. 
 

 
Questions:  
 

1. How is chronic dyspnea defined? 
Dyspnea is a symptom, not a diagnosis. Dyspnea can emanate from multiple physiologic 
and environmental factors and is defined as a “subjective experience of breathing 
discomfort that consists of qualitatively distinct sensations that vary in intensity” (ATS, 
1999). Patients will have varying ways of describing this symptom, including chest 
tightness, shortness of breath, or trouble getting air. However, the exact description of 
dyspnea has not been shown to be associated with the specific underlying 
pathophysiology. That said, associated features such as the effect of body position or 
exertion as well as patient-specific risk factors can help the clinician narrow the 
differential diagnosis. Chronic dyspnea is that which has lasted more than one month.  
 

2. What are the most common causes of chronic dyspnea? 
The differential diagnosis of chronic dyspnea is broad. However, cardiac and pulmonary 
etiologies are responsible for two-thirds of cases, with the remaining one-third of cases 
thought to be multi-factorial (Karnani, 2005).  
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A systems-based approach to the differential diagnosis is helpful. Table 1 of the Wahls 
article lists etiologies under system headings and, within each system, by type.  
 
Cardiac etiologies include arrhythmias such as atrial fibrillation and sick sinus syndrome, 
myocardial diseases such as congestive heart failure (CHF) and coronary artery disease 
(CAD), restrictive disorders such as pericarditis and pericardial effusion; and valvular 
conditions such as aortic stenosis and mitral insufficiency. Pulmonary etiologies include 
obstructive diseases such as chronic obstructive pulmonary disease (COPD) and asthma; 
interstitial diseases such as those due to drugs or radiation; restrictive conditions such as 
pleural effusion or pneumothorax, and vascular conditions such as chronic 
thromboembolic disease or pulmonary hypertension.  Additional differential diagnoses 
can be found in the table and include, among others, hematologic (e.g., iron deficiency or 
hemolytic anemias), deconditioning (e.g., due to obesity or sedentary lifestyle), 
psychologic (e.g., anxiety), gastrointestinal (e.g., chronic aspiration) and neuromuscular 
conditions (e.g., amyotrophic lateral sclerosis).  

 
 
CASE ONE CONTINUED: 

 
On exam, her blood pressure is 160/100mmHg, heart rate is 70 beats per minute, 
respiratory rate is 14 breaths per minute, and oxygen saturation is 92% while breathing 
ambient air. She has an obese habitus. On examination of her jugular venous pulsation, 
you notice that her pinna is moving in a triphasic pattern and that her external jugular 
veins are distended. Lung exam reveals normal respiratory effort when seated, symmetric 
chest expansion, and inspiratory, coarse, bibasilar crackles. Cardiac exam is regular rate 
and rhythm with an S3 gallop and no murmurs. When you ask her to lie down, she 
becomes very anxious and refuses to do so. There is symmetric pitting edema to the level of 
her thighs.  
 

 
3. What is your most likely diagnosis, and how will you pursue a work-up? 

Figure 2 in the Karnani article provides an algorithmic approach to the work-up of 
chronic dyspnea. This thoughtful approach can help the provider avoid unnecessary 
testing. Based on SM’s clinical presentation, the most likely diagnosis is acute on chronic 
CHF. Salient features of the history and physical include orthopnea, weight gain, high-
risk drinking, high sodium diet, hypoxia, jugular venous distention (JVD), symmetric 
crackles (otherwise known as rales), and symmetric edema. In fact, the presence of JVD 
is associated with a positive likelihood ratio of 34 for CHF. 
 
There are multiple etiologies of CHF including arrhythmias, cardiomyopathies, and 
valvular disorders. A chest radiograph would be prudent to evaluate for pulmonary 
vascular congestion and cardiomegaly and exclude other etiologies. An 
electrocardiogram can identify arrhythmias and offer clues regarding chamber 
enlargement. The American College of Cardiology and the American Heart Association 
recommend transthoracic echocardiography in patients in whom a new diagnosis of CHF 
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is suspected to evaluate ejection fraction, right sided pressures, wall thickness, and the 
presence of valvular disease. According to the American College of Cardiology, in 
patients presenting with dyspnea, measurement of brain natruretic peptide (BNP) is 
useful to support a diagnosis of, or to exclude, heart failure, especially when the etiology 
of dyspnea is unclear (Yancy, 2017). In this case, you do not need a BNP to make the 
diagnosis, though a baseline value might be useful for trending over time. Additional 
laboratory tests would be unlikely to prove useful in securing a diagnosis in this case, 
though would be helpful in excluding concomitant etiologies for the patient’s chronic 
dyspnea and directing management decisions. For example, a troponin would help 
exclude concomitant cardiac ischemia, a hemoglobin would exclude coexisting anemia, 
and an estimated glomerular filtration rate could impact treatment.   
 
You make a clinical diagnosis of decompensated heart failure as the etiology of SM’s 
chronic progressive dyspnea. She is not acutely unstable but does have significant 
volume overload based on symptoms and signs. Though you could conduct confirmatory 
testing and initiate oral therapy with loop diuretics, the more prudent decision would be 
to refer her to the Emergency Department (ED). Early initiation of intravenous loop 
diuretics is associated with improved clinical outcomes in patients with decompensated 
heart failure (Yancy, 2013). You refer SM to the ED. A chest radiograph shows an 
enlarged cardiac silhouette, interstitial edema, and small bilateral pleural effusions. 
Hemoglobin and basic metabolic profile are normal and Pro-NT-BNP is elevated. A 
point-of-care ultrasound demonstrates depressed ejection fraction, no pericardial effusion, 
and bilateral pleural effusions. She is given intravenous furosemide and admitted to the 
general medicine service for further management.  
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CASE TWO: 

 
TL is a 66-year-old man presenting to the office with a three-month history of 
breathlessness. He has rheumatoid arthritis with moderately erosive joint disease but has 
done well on anti-TNF therapy. He has been an avid golfer since his 50s and this has 
become his primary social outlet.  Now he is despondent because he has been unable to 
play. Initially he thought he was ‘coming down with a cold’ when he found he had to ride 
the golf cart around the course instead of walking with his friends. But that feeling did not 
improve, in fact it worsened; to the point that he can no longer tolerate even swinging the 
club without losing his breath. He has developed a non-productive cough and has had no 
fevers, chills, or weight loss. He smoked two packs of cigarettes a day for 55 years but 
stopped cold turkey last year after his wife was diagnosed with advanced lung cancer and 
passed away shortly thereafter. He is feeling increasingly socially isolated now and asks you 
to please figure out what is going on and fix it.  
 
On exam, his resting vital signs are normal with the exception of an oxygen saturation of 
92%. Given his report of dyspnea on exertion, you check his ambulatory oxygen 
saturation, which drops as low as 86%. He becomes dyspneic but recovers within a few 
minutes after sitting down. His jugular venous pulsation is elevated to 8 cm. He has 
bibasilar fine crackles, normal respiratory effort, and symmetric chest expansion. There is 
a 2/6 systolic murmur at the left lower sternal border that intensifies with inspiration. He 
has finger clubbing and no leg edema.  
 

 
4. What is your differential diagnosis, and how will you proceed with an evaluation? 

This patient has chronic dyspnea. Notable features of his presentation include the history 
of erosive rheumatoid arthritis, extensive smoking history, non-productive cough, digital 
clubbing, bibasilar fine crackles, tricuspid regurgitation murmur, and jugular venous 
distention without pedal edema.  
 
The smoking history suggests COPD as a possibility. You also want to exclude heart 
failure and pulmonary embolism given the evidence of elevated right-sided pressure. The 
fine crackles make you think of interstitial lung disease which can be associated with RA, 
as could exposure to methotrexate or environmental toxins. You also think about 
pneumonia and pulmonary tuberculosis given his immunosuppressed state but consider 
this diagnosis less likely in the absence of constitutional symptoms. To begin the work-
up, you order a CBC, basic metabolic profile, ECG, and chest x-ray. You also begin the 
process for ordering home oxygen. 
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The Center for Medicare and Medicaid Services dictates specific qualification criteria for 
home oxygen. Some criteria that are worthwhile remembering include a resting (awake) 
oxygen saturation of 88% or below or, if greater than 88% while at rest, an oxygen 
saturation of 88% or below during exercise that improves with administration of oxygen. 
These and other criteria can be found at https://www.cms.gov/Outreach-and-
Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/Home-Oxygen-
Therapy-Text-Only.pdf 

 
 
CASE TWO CONTINUED: 

 
You confirm with the patient that he had been on methotrexate many years ago, but only 
for a brief period. He has no occupational exposures. When asked, he states that as far as 
he knows, he does not live in an area with known airborne environmental toxin exposure. 
You are able to confirm this using the National Air Toxics Assessment interactive mapping 
tool (https://www.epa.gov/national-air-toxics-assessment and 
https://gispub.epa.gov/NATA/). The ECG demonstrates normal sinus rhythm with 
increased P wave amplitude in leads II, III, and aVF. You send him for lab testing and tell 
him you will call with results. The CBC reveals normocytic anemia. There is no 
leukocytosis. BMP is normal. Chest x-ray demonstrates normal lung expansion, 
enlargement of the cardiac silhouette, and diffuse interstitial markings without focal 
infiltrates or pleural effusions.  
 

 
5. How do these findings narrow your differential diagnosis, and how do you continue 

in your evaluation? 
The lack of leukocytosis or focal infiltrate makes pneumonia less likely. The lack of 
cavitary lesions also makes pulmonary TB less likely, though your pre-test probability of 
this was already very low. The normal lung expansion makes emphysema less likely 
though you still have suspicion of COPD given the smoking history. The ECG finding of 
P-pulmonale (P wave amplitude >2.5mm in the inferior leads and/or >1.5mm in V1) 
supports your suspicion of chronic lung disease although this can also be seen in the 
setting of acute pulmonary hypertension such as with pulmonary embolism (PE). That 
said, his dichotomous (modified) Wells Score for PE is low risk. The Wells Score assigns 
points for each of the following and a score of less than or equal to 4 confers low risk: 
clinical signs/symptoms of DVT (3pts); PE is the most likely diagnosis (3pts); heart rate 
>100 (1.5pts); immobilization for 3 days or surgery in the previous 4 weeks (1.5pts); 
previous venous thromboembolism (1.5pts); hemoptysis (1pt); malignancy within 6 
months (1pt). Additionally, given the diffuse interstitial markings on x-ray, you are more 
suspicious of interstitial lung disease (ILD) than PE.  
 
Your leading diagnosis at this point is ILD, and you therefore decide to order a high-
resolution CT (HRCT) to confirm this suspicion. While the patient is in the office, you 
also order in-office spirometry and refer him for complete pulmonary function tests 
(PFTs). You also order a transthoracic echocardiogram (TTE) to assess for pulmonary 

https://www.epa.gov/national-air-toxics-assessment
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hypertension, acknowledging that a TTE will only provide an estimated right ventricular 
systolic pressure (RVSP) and that he eventually may need a right heart catheterization. 
 
Office spirometry has become more accessible for primary care practitioners as 
technology has improved and cost has declined. The use of office spirometry has been 
recommended by the National Lung Health Education Program since 1999 for the early 
detection of COPD. This group’s 2018 consensus statement recommends office 
spirometry for individuals 40 years of age and above who are current or former smokers 
and have one or more of the following signs/symptoms: chronic cough, excess sputum 
production, wheezing, or dyspnea out of proportion to age or level of activity. Even with 
high quality equipment, the most important task of the individual administering 
spirometry is high quality coaching of the patient through the tests in order to obtain 
maximal effort and, thus, reproducible results.  

 
 
CASE TWO CONTINUED: 

   
TL agrees to perform spirometry in the office today. One of your nurses coaches him 
through the test, and he is able to perform three high-quality exhalations, though does 
experience some dizziness after the second exhalation and needs to sit for a few minutes. 
This is one of the few side effects of spirometry testing. The results generated by the 
spirometry computer application demonstrate a normal forced expiratory volume in one 
second (FEV1)/forced vital capacity (FVC) ratio and FVC 75% predicted.   
 

 
6. How do you interpret these spirometry results? 

The FEV1/FVC ratio is interpreted as above or below the lower limit of normal, which is  
equal to the fifth percentile of healthy never-smokers (traditionally, a value of 80% 
predicted was used as the threshold) (Culver, 2017). Most spirometry applications used in 
North America use reference values from either the Global Lung Function Initiative 2012 
or the National Health and Nutrition Examination Survey (NHANES) III. A FEV1/FVC 
ratio below the lower limit of normal indicates obstructive lung disease such as COPD or 
asthma. In the setting of a reduced ratio, the FEV1 is then used to gauge the severity of 
obstruction (>70% predicted=mild obstruction; 50-69% predicted=moderate obstruction; 
<50% predicted=severe obstruction). A normal or increased ratio and/or reduced FVC 
suggests restrictive lung disease such as interstitial lung disease or physical restriction 
such as from kyphosis. 
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CASE TWO CONTINUED: 

 
Over the next two weeks, he gets both the HRCT and additional PFTs. HRCT 
demonstrates traction bronchiectasis and a diffuse honeycombing pattern suggestive of 
usual interstitial pneumonia (UIP). PFTs demonstrate a normal FEV1/FVC ratio, FVC 
70% predicted, decreased lung volumes, and a moderately reduced DLCO. TTE 
demonstrates normal left ventricular ejection fraction and no diastolic dysfunction. The 
only valvular lesion seen is moderate tricuspid regurgitation. The estimated RVSP is 
45mmHg.  
 

 
7. How do you interpret these additional data in the context of the patient’s clinical 

presentation, and what diagnosis do they suggest? 
Additional PFTs add important data to those generated by spirometry. These include lung 
volumes and carbon monoxide diffusion capacity (DLCO). The decreased DLCO and the 
decreased lung volumes suggest restrictive lung disease. The spirometry and PFT 
findings, in the setting of extensive smoking history, are suggestive of interstitial lung 
disease, specifically Usual Interstitial Pneumonia (UIP). UIP is one of the ILD sub-types 
associated with RA. Risk factors associated with RA-ILD include RA severity, older age, 
male gender, and smoking history, with the latter being the most important modifiable 
risk factor. Onset of symptoms is typically in 50-60 years of age, and men are two to 
three times more likely than women to develop RA-ILD. Digital clubbing is present in 
more than 75% of those with UIP but absent in most other patterns. 
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CME Questions: 
 

1. A 52-year-old woman with osteoarthritis presents with four months of progressively 
worsening shortness of breath on exertion. She becomes uncharacteristically 
breathless when walking up the stairs of her apartment building. She has been 
taking naproxen 500mg BID for nearly a year, as it helps her function during the 
day. She does not smoke or drink alcohol and has no other chronic medical 
conditions. On exam, her vital signs including ambulatory oxygen saturation are 
normal. Body mass index is 22.5. She has conjunctival and palmar pallor. There is 
no jugular venous distention and lung exam is normal. What is the first test you 
would order in the workup of this patient’s chronic dyspnea? 
 

a. Pulmonary function tests 
b. High resolution CT scan of the chest 
c. CBC 
d. Transthoracic echocardiogram 

 
 

2. A 26-year-old woman with a history of major depression and post-traumatic stress 
disorder from domestic violence victimization presents for an acute care visit with a 
chief concern of, “For the past month, I can’t seem to catch my breath.” She has no 
chronic medical conditions, and her only medications are over-the-counter iron 
tablets and an oral contraceptive pill. She smokes one pack per day for the past five 
years and does not drink alcohol. On further questioning, she recently encountered 
her former abusive boyfriend and has been reliving certain violent episodes with 
him in her mind. She is scared for her safety and that of her children. She works as 
an elementary school librarian and reports not experiencing these episodes of 
breathlessness during the school day when she is distracted from her thoughts. She 
appears anxious but her physical examination is otherwise normal. Her oxygen 
saturation is 98%. A point-of-care hemoglobin is normal, and her 
electrocardiogram reveals normal sinus rhythm. How do you approach the 
diagnostic work-up for her dyspnea? 

 
a. Transthoracic echocardiogram 
b. Refer to social support services and counseling 
c. Pulmonary function tests 
d. Prescription for home oxygen 
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3. An 82-year-old man presents with exercise intolerance. For many years, he and 
friends have briskly walked three miles a day. However, over the past six months, he 
has become progressively unable to keep up with his friends and needs to stop 
throughout the walk to catch his breath. He reports no chest pain, palpitations, or 
leg swelling. He has a history of left anterior descending artery occlusion status post 
stent placement 10 years ago and leg claudication status post femoral-popliteal 
bypass graft 15 years ago. He is adherent to baby aspirin and a high-intensity statin, 
as well as chlorthalidone and amlodipine, the doses of which have been unchanged. 
He is a never-smoker and drinks two glasses of wine on weekend evenings. On 
physical examination, vital signs are normal including an ambulatory oxygen 
saturation of 96%. BMI is normal. Lungs are clear and there is no jugular venous 
distention. On cardiac exam, he has a regular rate and rhythm with a 3/6 harsh 
crescendo-decrescendo murmur loudest at the right upper sternal border that 
radiates to the bilateral carotids. You hear physiologic splitting of the second heart 
sound. There is no pedal edema. Electrocardiogram reveals normal sinus rhythm 
with left ventricular hypertrophy. What is the next step in your work-up of his 
chronic dyspnea? 
 

a. Urgent referral for transcatheter aortic valve replacement 
b. Transthoracic echocardiogram 
c. Chest x-ray 
d. Pulmonary function tests 
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Answers: 
 

1. c This patient has no risk factors for cardiopulmonary disease. Her long-term use of 
non-steroidal anti-inflammatory medications puts her at risk for upper 
gastrointestinal bleeding, which often can be indolent, and patients may not notice a 
change in the color of their stool. The physical exam findings of pallor further 
support a diagnosis of iron deficiency anemia secondary to chronic blood loss as the 
likely etiology of her chronic dyspnea.  

2. b Anxiety can result in dyspnea.Her five-pack a year tobacco history is too brief to 
raise the likelihood of COPD. Therefore, in this young, healthy patient without risk 
factors or any clinical features that would suggest cardiopulmonary, gastrointestinal, 
or neuromuscular disease it is not necessary to pursue an extensive diagnostic work-
up aside from the basic testing you have already performed. You should address her 
anxiety disorder as the most likely cause of dyspnea and counsel her to that affect, so 
she is made aware of the connection between her breathlessness and her psychiatric 
symptoms.  

3. b He is at risk for aortic stenosis by virtue of atherosclerotic disease, hyperlipidemia, 
and hypertension. You strongly suspect aortic stenosis by physical examination. His 
clinical presentation is not suggestive of other causes of chronic exertional dyspnea 
such as CHF, COPD, ILD, chronic aspiration or chronic venous thromboembolic 
disease. Though you suspect aortic stenosis, he does not exhibit features of severe 
aortic stenosis such as a single second heart sound (A2 becomes inaudible as the 
aortic valve becomes severely stenotic and fixed), CHF, angina, or syncope. 
Therefore, he is unlikely to currently be a candidate for valve replacement. Your next 
step should be echocardiographic evaluation of his aortic stenosis to gauge severity 
(valve area, peak velocity, and transaortic pressure gradient).   


