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Approach to Exercise Intolerance?

Learning Objectives:

• Describe the clinical concept of ‘exertional intolerance’ and recognize the value of advanced 
functional testing in its evaluation.

• Summarize the basic purpose and components of cardiopulmonary exercise testing (CPET) 
and how it differs from traditional tests of cardiac and respiratory function. 

• Recognize underappreciated and emerging causes of exertional symptoms that may be 
overlooked in routine evaluation.
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Exercise Intolerance

• Reduced ability to perform physical activity at 
a level expected of a person’s age and size

• Not a disease itself

• A sign of an underlying medical condition

• Not explained by deconditioning



Symptoms

Dyspnea

Extreme fatigue 

Inappropriate 
rapid heart rate

Dizziness or 
lightheadedness

Muscle pain or 
weakness



Causes of Exercise Intolerance

Cancer





What do you do 
when you can’t 

find a cause?



All tests are normal. 
They must be normal?



All tests are normal. 
They must be normal?

Perform CPET



Simultaneous study of 

cardiovascular and ventilatory 
systems through the measurement of 
gas exchange at the airway

Cardiopulmonary Exercise Testing 
(CPET)



Exercise 
Physiology



Cardiovascular 
Response to 

Exercise



Ventilatory 
Response to 

Exercise





VO2

Ve (RR x TV)

VCO2

Additional Variables



Which Would You Prefer?



VO2 Max usually 5-10% higher on the treadmill

Exercise Modality



9 Panel Plot

Integrated 
cardiovascular, 
pulmonary, metabolic 
responses to exercise

Pre-Test Spirometry



Aerobic Function Normal?



What are we really measuring without 
gas exchange? 

sn

Systematically 
overestimating 

patient's abilities

=
Missing disease



Ms. RB

22 year old female with 
fatigue, dyspnea, dizziness

Case 1



DCM: EF 30% Internal Medicine 
Physician (Cyclist)

Aerobic Function Normal?

LC - POTS



• Unwell x 3 years

• Abrupt onset of symptoms

• Fatigue, dyspnea, dizziness

• Began after COVID 19

• Mild illness, no hospitalization

• + Chest pain and palpitations

• No cough, sputum, wheeze

• Difficulty walking to bus stop, standing in cafeteria line

Case 1



• PMH: nil

•Med: none

• SHx: 

• No tobacco, drugs or alcohol,  University student – on leave due 
to illness

• Training history:

• X-country high school runner, 5K: 20:30

Case 1



• Exam: 

• Appeared well, BMI 21

• Afebrile, HR 102, BP 102/75, 
SpO2 96%

• CV and pulm: normal

• Labs:

• WBC 6.1, Hgb 121, Plt 229

• Na 138, K 4.5, Creatinine 70, TSH 
0.426

• hsTrop I < 1.5, D-Dimer negative

• EKG – Sinus tach (101 bpm)

• CXR – Normal 

• Echo – Normal

Case 1



• Peak VO2 = 25 ml/kg/min

• 72% predicted

• Peak RER = 1.25

CPET
Case 2

• Peak HR – 180 bpm 

• 91% predicted

• left shifted

• O2 pulse – 7 ml/beat

• 77% predicted



CPET
Case 1

1. Mildly Impaired Aerobic Capacity

2. Cardiocirculatory limitation likely on 
the basis of a low SV state



Hemodynamic measures

 RAP

 mPAP

 PCWP

 CO (Fick's)

Blood gas measures

 SaO2

 SvO2

 AVO2 Diff



Cardiac Output 
(l/min)

HR 
(bpm)

SV 
(ml)

RAP 
(mmHg)

ScvO2 Lactat
e

Rest 5.0 101 49 0 68 1.3

Peak 9.8 (72% pred) 180 54 2 25 8.2

Low RAP at rest with minimal increase with exercise
+

Low peak CO

Case 1



Low RAP at rest with minimal increase with exercise
+

Low peak CO

Case 1

1. Mildly Impaired Aerobic Capacity

2. Cardiocirculatory limitation likely on 
the basis of a low SV state

3. Preload failure



Case 1

Delta HR: ~46 bpm 
No orthostatic hypotension

Dx: POTS





Low biventricular filling 
pressures

+
Low stroke volume



Preload Failure



Preload Failure



Ms. DV

53 year old female with 
dyspnea and fatigue

Case 2



• Started 9 months ago

• Slow progressive exertional dyspnea – mMRC 2

• Associated dizziness

•No chest pain, orthopnea, PND, edema

•No cough, sputum, hemoptysis

• + Covid 19 - ?around the time of onset of symptoms

Case 2



• PMH: HTN, s/p bariatric Sx, depression, anxiety

•Med: amlodipine, abilify, omeprazole

• SHx: No tobacco, drugs. Alcohol – 1 bottle wine / d

Case 2



• Exam: 

• Appeared well, BMI 30.1

• Afebrile, HR 91, BP 146/90, 
SpO2 97%

• CV and pulm: normal

Case 2

• Labs: Normal

• Normal EKG and Normal CXR

• Echo: Normal

• Spirometry: Normal



• Peak VO2 = 17.1 ml/kg/min

• 86% predicted

• Peak RER = 1.12 

• Endpoint – leg fatigue

CPET
Case 2

• Peak HR – 148 bpm
• 89% predicted

• O2 pulse – 9 ml/beat
• 98% predicted



CPET
Case 2

1. Low Normal Aerobic Function
2. Normal CV responses to exercise

?What about the ventilatory response ?





Normal Case 3

Resting PETCO2:  29 mmHg





• Also referred to as dysfunctional breathing (DB)

• Identified on CPET by one or more of the following:

• Erratic tidal volume (TV) – respiratory rate (RR) response to exercise

• Low end-tidal CO2 (PETCO2) at rest and / or failure to rise with 
exercise

• Isolated ventilatory inefficiency – high VE-VCO2

• Treated with breathing retraining

Breathing Pattern Disorder





38 studies
2160 patients
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