
  
 

Clinical Study Synopsis 

 
This Clinical Study Synopsis is provided for patients and healthcare professionals to 
increase the transparency of Bayer's clinical research. This document is not intended 
to replace the advice of a healthcare professional and should not be considered as a 
recommendation. Patients should always seek medical advice before making any 
decisions on their treatment. Healthcare Professionals should always refer to the 
specific labelling information approved for the patient's country or region. Data in this 
document or on the related website should not be considered as prescribing advice. 
The study listed may include approved and non-approved formulations or treatment 
regimens. Data may differ from published or presented data and are a reflection of 
the limited information provided here. The results from a single trial need to be 
considered in the context of the totality of the available clinical research results for a 
drug. The results from a single study may not reflect the overall results for a drug. 
 
 
 
 
 
The following information is the property of Bayer AG. Reproduction of all or part of 
this report is strictly prohibited without prior written permission from Bayer AG. 
Commercial use of the information is only possible with the written permission of the 
proprietor and is subject to a license fee. Please note that the General Conditions of 
Use and the Privacy Statement of bayer.com apply to the contents of this file. 
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Date of study report 22 MAY 2019 

Study title EXPERT, EXPosurE Registry RiociguaT in patients with pulmonary 

hypertension 

Sponsor: Bayer 

Sponsor’s study ID 16657 

NCT number NCT02092818 

Indication Pulmonary hypertension (PH) 

Study objectives Primary objective(s): 

 Assessment of long-term safety of Adempas in real life clinical practice 

 

Secondary objective(s): 

 Long-term safety of Adempas in the different PH indications (PAH, 
CTEPH) 

 Effectiveness of Adempas in the long-term follow-up of PH patients 

 Information on resource use 

 Information on how Adempas is used (e.g. indication and indication 
subgroups, dose)  

Name of observed product Riociguat (Adempas, BAY63-2521) 

Active ingredient(s) Riociguat 

Dose: As prescribed by the treating physician 

Route of administration: As prescribed by the treating physician 

Duration of treatment: As prescribed by the treating physician 

Reference therapy Not applicable 

Main inclusion criteria Inclusion Criteria:  

- Female and male patients who start or are on treatment with Adempas  

- Written informed consent 

Study design This is a global, multicenter, prospective, uncontrolled, non-interventional 
cohort study documenting data from patients with PH treated with Adempas. 
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Methodology All patients prescribed with Adempas for a medically appropriate use, consent 
to participate, and fulfilled the selection criteria were eligible for enrolment into 
the study. Patients were followed up for an observation period of 1 up to 4 
years (recruitment period 3 years). Patient’s clinical information was 
documented at time of the initial visit and approximately every three to six 
months according to local clinical practice thereafter. Data collection continued 
until 30 days after the end of Adempas therapy. The study was conducted in 
accordance with good pharmacovigilance practices. 

The decision on clinical management of the patient including the actual 
treatment duration was determined solely by the physician. 

Patients who were prescribed Adempas for a medically appropriate use were 
eligible to be included into this registry. Indications and contraindications 
according to the local market authorization were carefully considered. Patients 
who started or were already being treated with riociguat were eligible for 
inclusion. Patients currently participating in an interventional clinical trial were 
excluded. 

The investigator collected current and anamnestic patient data (demographic 
and clinical characteristics) from medical records if available. Likewise, the 
investigator collected treatment related data during visits that took place in 
routine practice. 

Missing data are a common methodological problem in registries due to the 
observational character of this study type, and specific clinical tests cannot be 
mandated. The distribution of missing values is reported for each variable in 
the analyses. No missing values are imputed. 

 

Statistical methods Statistical analyses were conducted by using the software package SAS 
version 9.3 (SAS Institute Inc, Cary, NC, USA) or higher. All collected variables 
and outcome parameters were analyzed descriptively with appropriate 
statistical methods. 

All analyses were considered as purely explorative. No confirmatory hypothesis 
tests were performed. Confidence intervals were reported at the 95% level. 
Given the explorative analysis character, no adjustments to significance levels 
were made to account for multiple comparisons on the same data or for 
subgroups. The 95% confidence intervals was interpreted as a metric for 
uncertainty. 

 

The primary objective of the study was to comprehensively and systematically 
assess the long-term safety profile of Adempas. A further aspect was to 
evaluate the effectiveness of Adempas in real life use (clinical effect in the 
follow-up) and the resource use during treatment of PH patients 
(hospitalization, outpatient visits and administration, any change in drug 
treatment for PH). 

All safety data were analyzed with respect to their observed time since start of 
enrollment into the study and the last available study visit in case of ongoing 
treatment with Adempas or the date of discontinuation in case of stopping 
Adempas irrespective of the study visits. 

AEs were coded using the Medical Dictionary for Regulatory Activities 
(MedDRA) version 21.0. 

Early termination Not applicable 
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Substantial 
protocol changes 

Study was conducted according to protocol V1.0 dated 28 JAN 2014. 

Local protocol-amendments were implemented for Denmark, Turkey and 
Germany. 

Study period Study Start Date: 31 MAY 2014 

 Study End Date: 29 JUN 2018 

Study center(s) One investigational site enrolled patients in each of the 28 countries: Argentina, 
Australia, Austria, Belgium, Canada, Colombia, Czech Republic, Denmark, 
Estonia, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, 
Netherlands, Norway, Portugal, Russia, Saudi Arabia, Slovakia, Spain, 
Sweden, Switzerland, Taiwan, Turkey, United Kingdom.  

Number of subjects Planned: 900 

Analyzed:  1330 

Study endpoints Primary safety endpoints:  

 Number of adverse events 

 Number of serious adverse events 

 All-cause mortality 

 

Secondary safety endpoints: 

 Number of adverse event (AE) in different pulmonary hypertension (PH) 
indications [pulmonary arterial hypertension (PAH) and chronic 
thromboembolic pulmonary hypertension (CTEPH)] 

 Number of serious adverse event (SAE) in different PH indications (PAH and 
CTEPH) 

 Incidence of AE of special interest overall  

 Incidence of AE of special interest in different PH indications (PAH, CTEPH) 

  

Secondary endpoints: 

 6-minutes walking distance 

 Functional class of pulmonary hypertension according to NYHA/ WHO   

 Borg Dyspnoea Index 

 EQ5D visual analogue scale (VAS) score  

 Number of patients with hemodynamic measurements  

 Concentration of biomarkers for heart insufficiency (Brain Natriuretic Peptide 
(BNP) and N-Terminal pro BNP (NTpro BNP)) 

 Number of hospitalization 

 Number of outpatient visits 

 Number of days in home care  

 Number of days in rehabilitation 

 Number of days in nursery home  

 Drug treatment for PH 
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Subject disposition and baseline 

A total of 1348 patients were enrolled into the study, of whom 9 withdrew consent and 9 had no 
riociguat dosing information. Thus, a total of 1330 patients (100.0%) were evaluable for the safety 
analysis. 

In the total cohort, mean age was 63.3 (SD 15.3) years, with a range from 15 to 93 years (53.5 % of 
patients were ≥ 65 year-old) . More women than men were enrolled (62.4% versus 37.6%). Mean body 
mass index was 28.2 (SD 14.2) kg/m2. The majority of patients had never smoked (63.5%) or were 
former smokers (32.0%), while few were current smokers (4.4%). The mean observation time was 544 
days. 

Results  

Primary safety endpoints  

 Number of adverse events (AEs) and Number of serious adverse events (SAEs) 

In the total cohort, 885 patients (65.5%) experienced any treatment emergent AE. Drug-related TEAE 
were documented in 220 patients (16.5%). TEAE leading to drug discontinuation occurred in 93 
patients (7.0%). TEAE-related deaths were documented in 138 patients (10.4%). 

Any SAE was reported in 551 patients (41.4%), any drug-related SAE in 71 patients (5.3%), and SAE 
leading to drug discontinuation in 71 patients (5.3%). 

The total number of AE was 4014, of SAE 1360, of drug-related AE 453, of drug related SAE 97. 

The SOC most frequently affected were Respiratory, thoracic and mediastinal disorders (25.6%), 
followed by Infections and Infestations (23.8%), Gastrointestinal Disorders (19.3%), Nervous System 
Disorders (17.9%).  

 

 All-cause mortality 

In the total cohort, 151 patients died (11.4%) during the study:  

 138 patients (10.4%) resulting from TEAEs (AE onset within 2 days of the last dose of 
riociguat),  

 13 patients from post-treatment AEs (i.e. onset of the events was > 2 days following the last 
dose of riociguat and within the 30 days safety follow up period). 

The 138  deaths resulting from TEAEs occurred in 40 PAH patients, 93 CTEPH patients and 5 patients 
in which riociguat was used outside approved indications.   

TEAEs with fatal outcome were largely attributable to the progression  of the underlying PAH / CTEPH 
or its complications. The majority of the events had long latency and were assessed as unrelated to 
riociguat by the reporting investigators. Right ventricular failure was the most frequently reported cause 
of death. 

 

Secondary safety variables 

 Number of AE and SAEs  in  the approved indications (PAH and CTEPH) 

In the approved indications (PAH/CTEPH combined), 884 patients (65.8%) experienced any AE. Drug-
related TEAE were documented in 197 patients (15.4%). TEAE leading to drug discontinuation 
occurred in 79 patients (6.2%).  TEAE-related deaths occurred in 133 patients (10.4%). Any SAE was 
reported in 517 patients (40.3%), any drug-related SAE in 57 patients (4.4%), and SAE leading to drug 
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discontinuation in 59 patients (4.6%). The SOC most frequently affected were Respiratory, thoracic and 
mediastinal disorders (24.6%), followed by Infections and Infestations (23.5%), Gastrointestinal 
Disorders (19.0%) and Nervous System Disorders (17.4%). 

 

 Incidence of AE of special interest overall and in the approved indication (PAH, CTEPH) 

Adverse Events of special interest were treatment-emergent hypotension and hemoptysis. 

An overview on the number of patients with treatment-emergent hypotension is given in Table 1. With 
respect to adverse events of special interest, treatment-emergent hypotension reported as an adverse 
event occurred in 54 CTEPH/PAH patients (4.2%), drug related in 35 patients (2.7%), any serious 
hypotension in 9 patients (0.7%), drug-related serious hypotension in 7 patients (0.5%).  

 

Table 1. Overall summary of number of patients with treatment-emergent hypotension 

 

PAH 

N=326 

(100%) 

CTEPH 

N=956 

(100%) 

Other 

N=48 

(100%) 

PAH/CTEPH 

N=1282 

(100%) 

Total 

N=1330 

(100%) 

 N % N % N % N % N % 

Any Event of Hypotension  13 4.0 41 4.3 9 18.8 54 4.2 63 4.7 

Any Drug Related Event of Hypotension  9 2.8 26 2.7 8 16.7 35 2.7 43 3.2 

Discontinuation of study drug due Event 

of Hypotension 

 3 0.9 4 0.4 3 6.3 7 0.5 10 0.8 

            

Any Serious Event of Hypotension  5 1.5 4 0.4 2 4.2 9 0.7 11 0.8 

AE-related Death  0 . 0 . 0 . 0 . 0 . 

Any Drug Related Serious Event of 

Hypotension 

 4 1.2 3 0.3 2 4.2 7 0.5 9 0.7 

Discontinuation of study drug due to 

Serious Event of Hypotension 

 1 0.3 1 0.1 2 4.2 2 0.2 4 0.3 

Shaded column PAH/CTEPH highlights the approved indications for Adempas. 
Events were identified by Project Bayer MedDRA Query 'Hypotension (Riociguat)' 

 

An overview on the number of patients with treatment-emergent hemoptysis is given in Table 2. In the 
total population any such events occurred in 36 patients (2.7%), considered drug related in 8 patients 
(0.6%), fatal in 4 patients (0.3%), any serious hemoptysis in 24 patients (1.8%), considered drug-
related in 7 patients (0.5%). Concomitant use of anticoagulants was a confounding factor in the 
majority of the cases.  

In the pooled CTEPH/PAH population, any treatment-emergent hemoptysis occurred in 34 patients 
(2.7%), drug related in 6 patients (0.5%),any serious hemoptysis in 22 patients (1.7%), considered 
drug-related in 5 patients (0.4%).  
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Table 2. Overall summary of number of patients with treatment-emergent hemoptysis 

 

PAH 

N=326 

(100%) 

CTEPH 

N=956 

(100%) 

Other 

N=48 

(100%) 

PAH/CTEPH 

N=1282 

(100%) 

Total 

N=1330 

(100%) 

 N % N % N % N % N % 

Any Event of hemoptysis/ pulmonary 

haemorrhage 

 8 2.5 26 2.7 2 4.2 34 2.7 36 2.7 

Any Drug Related Event of hemoptysis/ 

pulmonary haemorrhage 

 3 0.9 3 0.3 2 4.2 6 0.5 8 0.6 

Discontinuation of study drug due Event 

of hemoptysis/ pulmonary haemorrhage 

 2 0.6 2 0.2 0 0.0 4 0.3 4 0.3 

            

Any Serious Event of hemoptysis/ 

pulmonary haemorrhage 

 6 1.8 16 1.7 2 4.2 22 1.7 24 1.8 

Any Fatal Event of hemoptysis/ pulmonary 

haemorrhage 

 1 0.3 3 0.3 0 0.0 4 0.3 4 0.3 

Any Drug Related Serious Event of 

hemoptysis/ pulmonary haemorrhage 

 3 0.9 2 0.2 2 4.2 5 0.4 7 0.5 

Discontinuation of study drug due Serious 

Event of hemoptysis/ pulmonary 

haemorrhage 

 2 0.6 2 0.2 0 0.0 4 0.3 4 0.3 

 
Shaded column PAH/CTEPH highlights the approved indications for Adempas  

 Adverse events of hemoptysis are defined by MedDRA PT 'haemoptysis' and 'pulmonary haemorrhage' 

 

Use of riociguat  outside the approved indications: Adempas was used in patients with PH groups other 
than PAH and CTEPH (PH group 2, 3 and 5)  in 48 patients (3.6%).  No specific pattern of TEAEs 
could be identified in association with this use. 

 

Secondary variables 

Results for indicators of efficacy (6MWD, FC NYHA/WHO, Borg Dyspnea Index, EQ5D VAS, 
hemodynamic measurements, and biomarkers) had many missing data and varied greatly between 
patients. Moreover it needs to be considered that the majority of patients entered the documentation 
already on riociguat treatment. 

  

 6-minutes walking distance 

From the baseline value of 367 meters, at the first 7 visits only small changes were noted. Data on 
6MWD from patients newly treated with riociguat and with at least one baseline and follow-up 
assessment indicated stabilization or improvement. 

 

 Functional class of pulmonary hypertension according to NYHA/ WHO   

The number of patients and values of NYHA/WHO functional class including the change from baseline 
at the various visits were recorded. Data on WHO FC from patients with at least one baseline and 
follow-up indicated stabilization or improvement. 

 

 Borg Dyspnoea Index 

The number of patients and values of the Borg Dyspnea Index including the change from baseline at 
the various visits were recorded. There appeared slight mean changes over time.  



 
 

 

 Observational Study Results Synopsis 

Synopsis date: 03 JUN 2019 Study no. 16657 Page:  7 of 8 
 

 

 EQ5D visual analogue scale (VAS) score  

The change from baseline in EQ-5D VAS indicated small improvements, but rates of missing data were 
particularly high.  

 

 Number of patients with hemodynamic measurements  

The number of patients with invasive hemodynamics (right heart catheter, RHC) at baseline and the 
follow-up visits were documented. In the total cohort, at baseline 1199 patients (90.2%) had RHC 
results, while 131 patients (9.8%) had not. This allowed for a good hemodynamic characterization of 
the cohort at baseline, however the information from hemodynamics at follow-up was scarce.  

In the total population, at baseline, mean saturated venous oxygen (SvO2, %), available in 853 patients 
was 63.7 (SD 9.9). Mean pulmonary arterial pressure (PaPm), available in 1172 patients, was 45.1 (SD 
12.8) mmHg. Mean pulmonary vascular resistance (PVR,), available in 1062 patients, was 691 (SD 
508) dyn*sec*cm-5. Mean pulmocapillary wedge pressure (PCWP), available in1115 patients, was 11.0 
(SD 5.2) mmHg. Mean right atrial pressure (RAP), available in 947 patients, was 9.0 (SD 5.8) mmHg. 
Mean cardiac index (CI), available in 1037 patients was 2.7 (SD 3.8) l/min/m2. 

 

 Concentration of biomarkers for heart insufficiency [Brain Natriuretic Peptide (BNP) and N-Terminal 
pro BNP (NTpro BNP)] 

In the total cohort, at baseline, mean BNP, available in 1113 patients, was 346 (SD 648) pg/mL, NT-pro 
BNP, available in 646 patients was 1759 (SD 7928) pg/mL, and homocysteine, available in 1287 
patients 15.3 (SD 5.6)  mcmol/L.  

 

 Resource use 

Data on resource use (number of hospitalizations,  number of additional outpatient visits at the PH 
center, the days in home care, the days in nursing home, the number of days in rehabilitation) were 
found not to be complete, as such information is primarily available at the patient’s family physician, but 
not at the specialist PH center. Therefore no summary statistics across visits were performed for these 
variables and results are not shown here. 

 

 Drug treatment for PH 

There were 733 (55.1%) riociguat pre-treated patients (i.e., receiving riociguat for ≥3 months before 
entry), and 597 (44.9%)  riociguat newly treated patients. In the total cohort, at baseline, the mean 
dose was 6.8 (SD 1.3) mg (median 7.5 mg, range 1.5 – 7.5 mg).  The median Adempas dose remained 
stable during the study course.  

In the total cohort, at baseline, 846 patients (63.6%) had Adempas monotherapy and 484 patients 
(36.4%) received Adempas and in addition at least one other PH medication. In CTEPH patients, the 
rate of patients on Adempas monotherapy was higher than in the PAH group.  
 In 425 patients (32.0%) concomitant therapy with endothelin receptor antagonists was reported, 
mostly with bosentan (172 patients, 12.9%), followed by ambrisentan (86 patients, 6.5%), or 
macitentan (167 patients, 12.6%), respectively.  No patient (0.0%) received concomitant therapy with 
PDE-V inhibitors. In 88 patients (6.6%) concomitant therapy with prostanoids was reported, mostly with 
iloprost (59 patients, 4.4%) or treprostinil (24 patients, 1.8%).  In 77 patients (5.8%) concomitant 
therapy with other PH-targeted therapy (including calcium channel blockers) was reported. 
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Overall conclusions 

Final data from the EXPERT registry show that the long-term safety of riociguat in routine practice was 
consistent with previous clinical trials, with no new safety concerns identified.  

The incidence of events of special interest (hemoptysis and symptomatic hypotension) remained low 
and in a similar or lower range compared with previous long-term extension studies. 

The use of riociguat outside approved indications was very limited, no safety signal has been identified 
based on the available data. 

Benefit-risk balance of riociguat in the approved indications remains positive. 

Publication(s) based on the study 

None at the time of report creation 



Appendix to Clinical Study Synopsis 

Product Identification Information 
 

Product Type 

 

Drug 

US Brand/Trade Name(s) 

 

Adempas  

Brand/Trade Name(s) ex-US 

 

 

Generic Name 

 

Riociguat 

Main Product Company Code 

 

BAY63-2521 

Other Company Code(s) 

 

 

Chemical Description 

 

IUPAC Name: 

Methyl N-[4,6-Diamino-2-[1-[(2-fluorophenyl)methyl]-1H-
pyrazolo[3,4-b]pyridin-3-yl]-5-pyrimidinyl]-N-methyl-
carbaminate  

Other Product Aliases 

 

 

 
 
 
Date of last Update/Change:   04 Nov 2013 
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