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Rationale: A significant proportion of pulmonary arterial hypertension (PAH) patients fail to reach or maintain treatment goals with phosphodiesterase-5 inhibitors (PDE-5i). Because PDE-5i effect depends on endogenous bioavailability of nitric oxide (NO), NO deficiency may be a key feature in patients failing PDE-5i treatment. The RESPITE study will investigate whether replacement of PDE-5i therapy with riociguat, a soluble guanylate-cyclase (sGC) stimulator, can improve clinical outcome in PAH patients demonstrating insufficient response to PDE-5 inhibition.  
Methods: Riociguat directly stimulates sGC independently of NO, potentially restoring the NO-sGC- cyclic guanosine monophosphate (cGMP) pathway. The RESPITE study is a prospective, international, multicenter, open-label, single-arm, phase IIIb trial in PAH patients with WHO Functional Class (FC) III, 6 minute walk distance (6MWD) of 165-440 m, and cardiac index  < 3.0 L/min/m2 despite stable doses of sildenafil or tadalafil for at least 90 days. Patients will undergo a PDE-5i wash-out phase and will then receive therapy with riociguat for 24 weeks. In addition to clinical endpoints including invasive hemodynamic measurements, echocardiogram, 6MWD, and WHO FC, a number of biomarkers will be explored.  These include N-terminal pro-brain natriuretic peptide, cGMP (from blood and urine), asymmetric dimethyl arginine, growth differentiation factor 15, and suppression of tumorigenicity 2. These biomarkers will be analyzed at a central lab prior to initiation of riociguat, at 12 weeks and 24 weeks of treatment. Conclusion:  The characterization of biomarkers relevant to the NO Pathway in PAH patients enrolled in RESPITE could help elucidate the concept of “NO deficiency” in PAH patients.

