CASE 1. Deconditioning/sedentary

A 45-year-old man is referred for exercise intolerance and dyspnoea on exertion. He has a history of type I diabetes and 5 pack-years of smoking. He suffered pneumonia 14 months ago, and since then he has quit smoking and has gained an additional 10 kg. He admits to a sedentary lifestyle and has recently tried to initiate an exercise program in an effort to lose weight. His current body mass index is 32 kg/m 2 . He denies orthopnoea and lateropnoea. On a recent resting echocardiography, he was found to have an ejection fraction of 70%; pulmonary function, including respiratory muscle evaluation, DLCO and arterial blood gas analysis were normal.

What is the primary cause of his exertional dyspnoea and exercise intolerance? Is it ventilatory or circulatory? Obesity or deconditioning? Would a CPET be an appropriate means to answer these questions?

Answers:

Patients with a sedentary lifestyle, as is the case for our subject, may complain of exercise intolerance. Unless the sedentarity is marked, CPET reveals that VO2 peak may be normal, at the lower limit of normal or only mildly decreased -in our subject V'O2 peak was only mildly decreased (80% of predicted value). The VO2/WR slope is normal (9.8 ml/min/watt). There is early-onset metabolic acidosis, i.e. low L (1050 ml/min, 40% of predicted V'O2). Cardinal signs of deconditioning that were evident in our subject include: a leftward shift and steepening of the HR/VO2 relationship (i.e. increased submaximal HR response at a given VO2) and a shallower O2 pulse profile with a slightly reduced peak O2 pulse (V'O2/HR, 10.9 ml/beat, i.e. 85% predicted), although peak HR can be normal (if care is taken to motivate the subject during the test) with consequently little or no heart rate reserve (as is the case for our subject).

The ventilatory response to moderate-intensity exercise is usually normal. However, an increased VE is observed at submaximal VO2s that exceed L, consequent to more marked degrees of metabolic acidosis than normal. Because of the low VO2 peak, there is usually a significant breathing reserve (as is the case for our subject). PaO2, PaCO2 and VD/VT responses are usually normal (as in our subject, data not reported nor shown graphically).

Although VE/VCO2 may be elevated at a given supra-L VO2, the slope of the VE/VCO2 relationship is usually normal (as is the case in our subject). Dyspnoea intensity at peak exercise was 5 ("severe") on the Borg scale.

Points to emphasise:

Reference values for normal subjects should be obtained from relatively sedentary individuals who exercise only a modest amount in the course of their daily life, but who do not participate in regular (and demanding) exercise regimens. That is, athletes as well as those who are regular joggers or cyclists may achieve peak VO2 and L values that are well above predicted.

Deconditioning is often difficult to distinguish from early or mild heart disease. A clinical history is extremely helpful in making this distinction, as are the changes in CPET responses to an aerobic training program with monitoring of responses (VO2, O2 pulse, L, HR), which may help to distinguish between these clinical entities. Deconditioning is often associated with chronic illness and should be considered as a contributing factor to exercise intolerance.

If the medical history shows no evidence of heart disease, it is reasonable to attribute the exercise intolerance solely to deconditioning.

Conclusion:

The very modest obesity in our subject is unlikely to contribute to his exertional dyspnoea and exercise intolerance. There is no evidence of abnormal ventilatory or circulatory responses on CPET. Rather, the CPET response profiles seem compatible with his deconditioned/sedentary status, such that his exertional dyspnoea can be attributed to the abnormally increased submaximal VE observed at any supra-L VO2, reflective of increased metabolic acidosis compared with normal subjects.