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CASE 2. Advanced COPD

A 60-year-old man is referred for exercise intolerance and dyspnoea on climbing stairs. He has a history of 30 pack-years of smoking. He has noticed a progressive exertional dyspnoea for the last 18 months. His Medical Research Council (MRC) score is 4. He denies orthopnoea and lateropnoea. His chest exam shows some indirect signs of bronchitis and air trapping. His pulmonary function tests show a severe obstruction with lung hyperinflation (FEV1: 60% pred; FVC: 66% pred; FEV1/FVC ratio: 58%; IC: 70% pred; FRC: 170% pred; TLC: 120% pred). Respiratory muscle evaluation is normal, DLCO is 70% pred and arterial gas analysis shows a modest normocapnic hypoxemia (PaO2: 75 mmHg; PaCO2: 38 mmHg; pH: 7.39).

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

Answers:

Peak V'O2 and L are low (50% and 35% of predicted, respectively). The breathing reserve is very low, consistent with exercise limitation from lung disease. The very high ventilatory equivalents <L, without a high respiratory exchange ratio (RER) that would indicate acute hyperventilation, likely reflect increased dead space ventilation. As a result, the patient required an inordinately high level of ventilation for a given submaximal V'O2.

Despite a high heart rate (HR) reserve and a reduced O2 pulse (VO2/HR) at peak exercise (7.0 ml/beat, 70% predicted), cardiovascular response profiles were normal, this being consistent with ventilation limiting exercise prior to attainment of maximal cardiovascular stress. The reduced VO2-WR slope (7.5 ml/min/watt) might be due to pulmonary vascular disease secondary to the patient's obstructive lung disease or to reduced venous return during exercise resulting from high intrathoracic pressure consequent to air trapping and dynamic hyperinflation.

The ventilatory profile was characterised by a shallow breathing pattern (reduced VT expansion), and significant ventilatory constraints due to expiratory flow limitation and dynamic lung hyperinflation on exertion (see flow-volume loops). Consistent with the greater than normal V'Es submaximally, dyspnoea intensity was greater than normal and reached 7 ("very severe") at peak exercise on the Borg scale (see lower panels).

Conclusions:

This patient has advanced obstructive lung disease. He presented with very severe dyspnoea on exertion and severe exercise intolerance. Increases in dyspnoea (and activity-related dyspnoea) reflect both the increased ventilatory demand and the abnormal ventilatory mechanics related to his COPD.