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Sildenafil: a definitive NO in COPD
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A decade of studies indicate there is no place for sildenafil in COPD http://ow.ly/nFHrI

Several studies have shown that chronic obstructive pulmonary disease (COPD) patients have a low stroke
volume at rest and an impaired stroke volume response during exercise [1, 2]. As a consequence, oxygen
delivery to the tissues is impaired. Since oxygen delivery is critical for maintenance and growth of muscles,
the systemic effects of COPD might, in part, be attributed to the lowered stroke volume. Therefore,
restoring the stroke volume response would not only improve oxygen delivery capacity, but may also have
beneficial effects at the muscle level. Improving muscle strength may, in turn, enhance exercise tolerance by
reducing negative feedback from lower limb sensory muscle afferents and by reducing ventilatory responses
and dyspnoea during exercise [3].

Since increased right ventricular afterload is considered the most likely explanation for the impaired stroke
volume response, reducing pulmonary artery pressure is the key to restore stroke volume. Although
pulmonary hypertension is present in 50% of the patients with severe COPD, pulmonary hypertension is
usually mild-to-moderate [4]. However, exercise will induce a steep increase in pulmonary artery pressure
in these patients [5, 6]. Several factors may contribute to this exercise-related increase in pulmonary artery
pressure, and active pulmonary vasoconstriction in the pulmonary areas that are non-well perfused and
hypoxaemia are considered crucial. Abolishing hypoxic pulmonary vasoconstriction could increase exercise
capacity. One way to do this is to use the phosphodiesterase type 5 (PDES5) inhibitor sildenafil. Inhibition of
PDES5 delays the degradation of cyclic guanosine monophosphate, thereby enhancing the vasodilator activity
of nitric oxide in the pulmonary vessels. A proof of concept study was performed by GHOFRANI et al. [7],
in which healthy subjects were exposed to hypoxia at high altitude. In a crossover design this group
showed that pulmonary artery pressure can be reduced by oral intake of sildenafil and that this decrease
in pressure is accompanied by an increase in exercise capacity. The beneficial acute effect of sildenafil
on pulmonary artery pressure during submaximal exercise in COPD patients was confirmed by
HOLVERDA et al. [8]. It is of interest that this study showed no benefit from the reduction in pulmonary
artery pressure on stroke volume, cardiac output or exercise capacity. Although some benefit was
reported in selected patients, RIETEMA et al. [9] could not find beneficial effects of the use of sildenafil
on maximal exercise capacity or on noninvasive parameters of right ventricular function during a
3-month study in COPD patients. A limitation of this study was its uncontrolled design and the
absence of patients with severe pulmonary hypertension (mean pulmonary artery pressure
2249 mmHg). In a previous study, BLanco et al. [10] showed that sildenafil can cause hypoxaemia
under resting conditions, most likely due to the release of hypoxic pulmonary vasoconstriction, raising a
word of caution for the use of sildenafil in COPD. Despite this side-effect of sildenafil in COPD and
the negative study [9], the question still remained whether sildenafil was tested in an adequate way,
since maximal exercise capacity is limited by ventilation and not by circulation in the majority of
the patients [11] and, therefore, maximal exercise testing might be an inadequate method to test the
benefit in COPD.
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To address this question BLANCO et al. [12] performed another double-blind, randomised, controlled trial,
published in this issue of the European Respiratory Journal, taking endurance time at submaximal exercise
after a period of rehabilitation as their primary end-point. Indeed, if stroke volume response at exercise is
improved in COPD one would expect beneficial effects of sildenafil on muscle strength, as well in endurance
time, at submaximal exercise level. Endurance testing has been shown to be a sensitive end-point in COPD
[13]. Pulmonary artery pressure was estimated by echocardiography in the majority of patients. Based on
the mean value of maximum tricuspid regurgitation velocity (3.06 +0.28 m's™") it can be concluded that
pulmonary artery pressure was, on average, slightly increased in this study population.

Respiratory rehabilitation improved exercise tolerance in this cohort of patients with COPD and pulmonary
hypertension irrespective of whether they received sildenafil or placebo. Although we do not know whether
pulmonary artery pressure was adequately lowered during exercise, this study, yet again, showed no effect of
sildenafil on the different measures of exercise capacity, which were the primary and secondary end-points
[12]. The fact that exercise tolerance can be improved by rehabilitation, irrespective of pulmonary
vasodilator therapy, indicates once again that exercise capacity, and also the potential to improve peripheral
muscle strength during rehabilitation, in this group of patients is not determined by the presence of mild
pulmonary hypertension.

Is this the end of story for sildenafil in COPD? On top of previous studies showing no improvement in
exercise capacity [8, 9] or worsening of gas exchange [10] in COPD patients without or with mild
pulmonary hypertension, this study shows that sildenafil does not improve outcomes of respiratory
rehabilitation in COPD patients with moderate pulmonary hypertension [12]. Pulmonary vasodilator
treatment of COPD patients with severe pulmonary hypertension (mean pulmonary artery pressure
>35-40 mmHg) [14] and circulatory exercise impairment remains unstudied. The low prevalence of this
condition might explain why these studies have not been performed to date [4, 14]. With the exception of
this group it is safe to conclude that after a decade of studies there is no place for sildenafil in COPD.
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