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Disclosures

• I do not have a financial interest/arrangement or affiliation with 
one or more organizations that could be perceived as a real or 
apparent conflict of interest in the context of the subject of this 
presentation.
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• Pulmonary function testing

• Ways patients with pulmonary 
disease present to the 
cardiologist’s office
• Pre-op eval

• Recent developments in 
pulmonary:
• Low-dose screening CTs
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Clinical Use of Pulmonary Function Testing (PFTs)

• Traditionally, patients with pulmonary issues would present to 
cardiologists with issues related mostly to overt ischemic and 
valvular heart diseases. But with the evolution of patients' 
diseases, technological advancements, and increasing medical 
complexities, there are a number of new ways that patients with 
pulmonary issues now may present themselves to cardiologists.
• Diastolic heart failure.
• Overlapping risk factors.
• Complications of lung cancer treatments and findings on serial 

CTs.
• Pulmonary hypertension evaluation and management.
• Arrhythmias (OSA, bronchodilators, hypoxemia).
• Pre-op evaluation.

Clinical presentation and overlap with cardiology
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Clinical presentation and overlap with cardiology

• Unexplained dyspnea is one of the most common reasons patients 
present to their PCP and to the pulmonologist’s office.
• Pulmonary function testing is an essential early step in 

pulmonary evaluation of dyspnea.
• Pulmonary patients tend to be older and the prevalence of 

cardiac, including diastolic, dysfunction increases with age.
• These patients tend to have other coexisting risk factors such 

as hypertension and tobacco abuse.
• Medical strategies for cardiac care vary and may include 

medications that impact pulmonary function and exercise 
tolerance and therefore collaboration between the pulmonologist 
and the cardiologist in such patients is very important .

Dyspnea and shared risk factors
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Pulmonary Function Testing (PFTs)

• Evaluation of pulmonary function is important in many clinical 
situations, both when the patient has a history or symptoms 
suggestive of lung disease and when risk factors for lung disease 
are present, such as occupational exposure to agents with known 
lung toxicity.

• The major types of PFTs are spirometry, spirometry before and 
after a bronchodilator, lung volumes, and quantitation of diffusing 
capacity for carbon monoxide. Additional PFTs, such as 
measurement of maximal respiratory pressures, flow-volume 
loops, submaximal exercise testing, and bronchoprovocation
challenge, are useful in specific clinical circumstances.

- Holland et al. Eur Respir J. 2014 Dec;44(6):1428-46. 

Dynamic evaluation of the respiratory system
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Pulmonary Function Testing (PFTs)
Dynamic evaluation of the respiratory system

7GFDL, https://en.wikipedia.org/w/index.php?curid=42925204
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Pulmonary Function Testing (PFTs)

• Spirometry is the most readily available and 
useful pulmonary function test, measures the 
volume of air exhaled at specific time points 
during a forceful and complete exhalation after 
a maximal inhalation. 

• The total exhaled volume, known as the forced 
vital capacity (FVC), the volume exhaled in the 
first second, known as the forced expiratory 
volume in one second (FEV1), and their ratio 
(FEV1/FVC) are the most important variables 
reported. 

• The test takes 10 to 15 minutes and carries 
minimal risk 

- Crapo N Engl J Med 1994; 331:25-30

Spirometry
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Pulmonary Function Testing (PFTs)
Spirometric patterns

9UpToDate



/

Pulmonary Function Testing (PFTs)
Spirometric patterns: Normal
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Pulmonary Function Testing (PFTs)
Spirometric patterns: Obstruction

Diagnosis and Staging of Non-Small Cell Lung Cancer 11
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Pulmonary Function Testing (PFTs)
Spirometric patterns: Obstruction
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Pulmonary Function Testing (PFTs)
Spirometric patterns: Restriction

Diagnosis and Staging of Non-Small Cell Lung Cancer 13
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Pulmonary Function Testing (PFTs)
Spirometric patterns: Restriction
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Pulmonary Function Testing (PFTs)
Gas exchange: DLCO
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Pulmonary Function Testing (PFTs)
Spirometric patterns
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Pulmonary Function Testing (PFTs)
Other PFTs
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• Lung volumes
• Maximal respiratory pressures
• Flow-volume loops
• Submaximal exercise testing:
• 6-minute walk oxymetry 
• Shuttle walk test
• Bronchoprovocation challenge
• Cardiopulmonary exercise testing
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Clinical presentation and overlap with cardiology
Diastolic heart failure and common risk factors
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Clinical presentation and overlap with cardiology
Complications of lung cancer therapy
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• Patients with lung cancer are living longer free of the disease or 
with the disease as screening and therapy options have improved.

• Surgical therapies are now often less invasive, which for higher 
cardiovascular risk patients may now be tenable and may signify 
more complex patients proceeding towards evaluation and 
management of any uncovered cardiovascular diseases.

• Older cardiotoxic systemic therapies are less commonly used in 
lung cancer though new targeted therapies (such as VGEF 
inhibitors) may have new different cardiac adverse effects.

• Stereotactic body radiation therapy has allowed for the use of 
higher doses of radiation therapy more focally, but the effects to 
myocardial tissue are still not well-understood and may have 
short-term and long-term sequelae.
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Clinical presentation and overlap with cardiology
Nuances of lung cancer screening
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• The NLST, a randomized trial of screening with the use of low-dose 
CT as compared with screening with the use of chest radiography, 
was a collaborative effort of the Lung Screening Study (LSS), 
administered by the NCI Division of Cancer Prevention, and the 
American College of Radiology Imaging Network (ACRIN), 
sponsored by the NCI Division of Cancer Treatment and Diagnosis, 
Cancer Imaging Program. 

• The trial enrolled participants from August 2002 through April 
2004; screening took place from August 2002 through September 
2007. Participants were followed for events that occurred through 
December 31, 2009.

- Reduced Lung-Cancer Mortality with Low-Dose Computed Tomographic Screening
The National Lung Screening Trial Research Team
N Engl J Med 2011; 365:395-409
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Clinical presentation and overlap with cardiology

• In the NLST, a 20.0% decrease 
in mortality from lung cancer 
was observed in the low-dose 
CT group as compared with the 
radiography group. The rate of 
positive results was higher with 
low-dose CT screening than 
with radiographic screening by 
a factor of more than 3

- Reduced Lung-Cancer Mortality with Low-
Dose Computed Tomographic Screening
The National Lung Screening Trial Research 
Team
N Engl J Med 2011; 365:395-409

Nuances of lung cancer screening – the NLST data
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Clinical presentation and overlap with cardiology

• The U.S. Preventive Services Task Force recommends yearly lung 
cancer screening with low dose CT (LDCT) for people who:
• Have a history of heavy smoking, and
• Smoke now or have quit within the past 15 years, and
• Are between 55 and 80 years old.

- Heavy smoking means a smoking history of 30 pack years 
or more. 

• There are about 7 million Americans who would meet the trial 
criteria but there are 94 million current or former smokers and 
many more with secondhand exposure to smoke or other risk 
factors.
• Possible dramatic volume of incidental findings of coronary 

artery calcification, aneurysms and other cardiovascular 
abnormalities

Nuances of lung cancer screening
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Clinical presentation and overlap with cardiology
Pre-operative evaluation
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• Is there a pulmonary set of Eagle’s criteria?
• Four different pulmonary risk indices are actually available to provide 

a quantitative estimate of the risk of respiratory failure, pneumonia, 
or general pulmonary complications. Each risk index has different 
strengths and weaknesses.
• ARISCAT:

• Simple to use, predicts the overall incidence of postoperative 
pulmonary complications (of any severity), by assigning a 
weighted point score to seven independent risk factors.

• Arozullah:
• More detailed stratification but much more complicated.
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Clinical presentation and overlap with cardiology
Pre-operative evaluation (cont.)
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• Gupta calculator for post-op respiratory failure or pneumonia:
• One uses multiple preoperative factors to predict risk of 

failure to wean from mechanical ventilation within 48 hours 
of surgery or unplanned intubation/reintubation
postoperatively.  The other predicts the risk of post-operative 
pneumonia. 

• Unfortunately, it is not possible to perform this calculation 
manually, the calculator may be downloaded for free, or 
accessed online.

• They are more useful as a starting point when estimating pulmonary 
risk before major noncardiac surgery, and they guide conversations 
with the patient and surgeon.

https://www.uptodate.com/external-redirect.do?target_url=http%3A%2F%2Fwww.surgicalriskcalculator.com%2Fprf-risk-calculator&TOPIC_ID=6917
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Clinical presentation and overlap with cardiology
Pre-operative evaluation (cont.)
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• A careful history and physical examination are the most important 
tools for preoperative risk assessment of patients for potential 
postoperative pulmonary complications. Attention should be paid to 
symptoms that suggest underlying lung disease (eg, exercise 
intolerance, cough, and unexplained dyspnea). In addition, the 
clinician should inquire about known risk factors for postoperative 
pulmonary complications. A high-risk patient may benefit from 
aggressive strategies to reduce pulmonary complications.
• Smoking cessation
• Pulmonary rehab
• Reducing anesthesia and procedure time
• Early mobilization
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Summary

• PFTs may sound like very specialized but are very helpful.
• Smoking is still a big problem.
• Screening for lung cancer has a significant impact on survival.
• Pulmonary pre-operative evaluation may be cumbersome though 

it is helpful in anticipating post-op needs.
• Crackles are not always cardiac in origin and we now have 

approved therapies for pulmonary fibrosis.
• It is not the heart.
• Sometimes it is the heart… and lungs.

• Thank you
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