
SUPPLEMENTARY INFORMATION 

PATIENTS 

PATENT-1 

Patients with symptomatic pulmonary arterial hypertension (PAH) were included if they 

were aged 18–80 years and had a pulmonary vascular resistance (PVR) of >300 dyn·s·cm–5, a 

mean pulmonary artery pressure (mPAP) of  ≥25 mm Hg and a 6-minute walking distance 

(6MWD) of 150–450 m. Patients with PAH who were treatment naïve with respect to PAH-

specific treatments and patients who were receiving treatment with endothelin receptor 

antagonists (ERAs) or non-intravenous prostanoids at doses that had been stable for at least 

90 days were eligible to participate. Patients who were receiving phosphodiesterase type 5 

inhibitors were excluded from the study. 

CHEST-1 

Patients aged 18–80 years with chronic thromboembolic pulmonary hypertension (CTEPH) 

that was adjudicated to be technically inoperable (by an independent adjudication 

committee) or patients with persistent/recurrent pulmonary hypertension after undergoing 

pulmonary endarterectomy were included. CTEPH was diagnosed with two or more of the 

following imaging methods: ventilation–perfusion scanning, pulmonary angiography, spiral 

computed tomography or magnetic resonance angiography. The inclusion criteria for PVR, 

mPAP and 6MWD were the same as for the PATENT-1 study. Patients with CTEPH were 

ineligible if they had received an ERA, prostanoid, phosphodiesterase type 5 inhibitor or 

nitric oxide donor within the 3 months before study entry. 

 



STUDY DESIGN AND PROCEDURES 

PATENT-1 was a 12-week, international, double-blind, randomised, placebo-controlled trial. 

Eligible patients were randomly assigned (2:4:1 ratio) to receive placebo, riociguat up to 

2.5 mg three times daily (tid; 2.5 mg–maximum group; final range 0.5–2.5 mg tid) or 

riociguat up to 1.5 mg tid (1.5 mg–maximum group; final range 0.5–1.5 mg tid; this was an 

exploratory arm and was not included in the efficacy analyses).  

CHEST-1 was a 16-week, international, double-blind, randomised, placebo-controlled 

study. Potentially eligible patients entered a pretreatment phase to permit a systematic 

assessment of operability. Eligible patients were then randomly assigned (1:2 ratio) to 

receive placebo or riociguat up to 2.5 mg tid (final range 0.5–2.5 mg tid). 

Details of the riociguat individual dose-adjustment schedule used in PATENT-1 and 

CHEST-1 have been published previously.1,2  The 1.5 mg–maximum group was included in 

the PATENT-1 study for exploratory purposes, to generate data about lower riociguat doses, 

and results from that group were not included in the efficacy analyses.  

 

Outcome measures 

The primary endpoint was the change in 6MWD from baseline to the end of Week 12 

(PATENT-1) or Week 16 (CHEST-1). Secondary efficacy variables included PVR, N-terminal 

prohormone of brain natriuretic peptide (NT-proBNP) levels, World Health Organization 

functional class, time to clinical worsening, Borg dyspnoea score, EuroQol Group 5-

Dimension Self-Report Questionnaire score and Living with Pulmonary Hypertension 

questionnaire score. Safety was assessed by adverse events, laboratory evaluations, and 



monitoring of vital signs and electrocardiograms throughout the studies and during the 

safety follow-up periods.  

Statistical analysis  

The primary efficacy analysis was performed on data from the modified intention-to-treat 

population (all randomised patients who received at least one dose of study drug).1,2 

Missing values, due to patient withdrawal or death, were imputed and these data are 

presented unless otherwise indicated. Full details of the imputation rules have been 

published previously.1,2 Primary and secondary endpoints measured on a semi-continuous 

scale were analysed by means of analysis of covariance to estimate the least-squares mean 

difference and confidence for riociguat versus placebo in the Chinese population. Safety was 

analysed descriptively, with the inclusion of all adverse events that started or worsened 

after administration of the first dose of study drug until 2 days after administration of the 

last dose. 
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