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Background

Pulmonary arterial hypertension associated with conge-
nital heart disease (PAH-CHD) is a common associated
form of PAH [1]. Riociguat, a soluble guanylate cyclase
stimulator, was shown to be a safe and effective treat-
ment for patients with PAH in the Phase III PATENT-1
study and the PATENT-2 long-term extension [2,3].
Here we report data for the subgroup of patients with
PAH-CHD in PATENT-1 and PATENT-2.

Materials and methods

In PATENT-1, adults with symptomatic PAH were ran-
domized to receive placebo, riociguat up to 2.5 mg three
times daily (tid) or riociguat up to 1.5 mg tid (explora-
tory) for 12 weeks. Patients completing PATENT-1
without ongoing riociguat-related serious adverse events
(AEs) were eligible to enter the PATENT-2 long-term
extension, during which all patients received open-label
riociguat up to 2.5 mg tid.

Results

There were 35 patients with PAH-CHD in PATENT-1.
All had persistent/recurrent PAH following complete
surgical repair of CHD. Mean time since last corrective
surgery was 16.8 years. At baseline, 57% of patients were
treatment-naive and all were in WHO FC II (60%) or III
(40%). At Week 12, 6MWD (primary endpoint) had
increased from baseline by mean+SD 39460 m in the
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riociguat 2.5 mg—maximum group and by 43+54 m in
the 1.5 mg—maximum group and was unchanged with
placebo (Figure 1). Several secondary endpoint, includ-
ing PVR, NT-proBNP and WHO FC, also improved
from baseline in both riociguat groups (Table 1). Of 35
patients with PAH-CHD in PATENT-1, 33 entered
PATENT-2. The improvements in 6MWD with rioci-
guat seen in PATENT-1 were sustained for up to
2 years; 6MWD also increased in the former placebo
group after transition to riociguat (Figure 2). At 2 years
the overall mean+SD change from PATENT-1 baseline
in 6MWD in PATENT-2 was +68+97 m and WHO FC
had improved/stabilized/worsened in 32/60/8% of
patients (n=25). In PATENT-1, the most commonly
reported AEs (occurring in =15% of PAH-CHD patients
in any treatment group) were dyspepsia, headache,

Change from baseline in 6MWD (m)
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No. of patients Time (weeks)
Riociguat 2.5 mg-maximum 15 14 14 14 1 1
Rioclguat 1.5 mg-maximum 8 s E] 8 7 7
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Figure 1. Change from baseline in 6MWD in patients with
PAH-CHD in PATENT-1 Data are observed values (mean+SEM)

6MWD, 6-minute walking distance; SEM, standard error of the mean
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Table 1. Changes from baseline to end of Week 12 in secondary endpoints in patients with PAH-CHD in PATENT-1

(observed values)

Placebo Riociguat 2.5 mg-maximum Riociguat 1.5 mg-maximum
n Baseline  Change from baseline n Baseline  Change from baseline n Baseline  Change from baseline
PVR (dyn-s-cm-5) 11 13124763 -66+632 13 1130+664 -250+410 7 1047+564 -126+368
NT-proBNP (pg/mL) 12 1573%1775 -46+697 13 761£1172 -164+317a 7 1352+1350 -872+1147a
WHO FC (%) 12 Il - 58% Improved 8% 15 11-67% Improved 21% 8 Il - 50% Improved 29%
- 42% Stabilized 83% - 33% Stabilized 79% - 50% Stabilized 71%
Worsened 8% Worsened 0% Worsened 0%
Borg dyspnea score 12 43+2.7 -0.1£24 15 25+14 -03+1.3° 8 32+16 -0.8+0.8°
EQ-5D score 12 0.74£0.16 -0.05+£0.22 15 0.78+0.15 0.03+0.18° 8  0.74+0.08 +0.09+0.14°
LPH score 12 404£20.0 -0.1+£15.8 15 3494260 -8.0+15.9° 8 40.0£153 -13.7£13.2°

Data are mean£SD unless otherwise indicated.
@ Data missing for one patient.

b Data missing for two patients. EQ-5D, EuroQol Group 5-Dimension Self-report Questionnaire; Living with Pulmonary Hypertension questionnaire NT-proBNP, N-
terminal prohormone of brain natriuretic peptide; PVR, pulmonary vascular resistance; WHO FC, World Health Organization functional class
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Figure 2. Change from baseline in 6MWD in patients with
PAH-CHD in PATENT-1 and PATENT-2 Data are observed values
(mean+SEM) Data from PATENT-1 are shown for patients who
subsequently entered PATENT-2 6MWD, 6-minute walking distance;
SEM, standard error of the mean

dizziness, palpitations, back pain, nausea, vomiting, chest
discomfort, dyspnea and pain in extremity. Six serious
AEs were reported in these patients in PATENT-1:
intra-abdominal hemorrhage (one riociguat 2.5 mg—
maximum patient); right ventricular failure and worsen-
ing PAH (separate events in one 1.5 mg—maximum
patient); loss of consciousness (one placebo patient);
pneumothorax and supraventricular tachycardia (separate
events in one placebo patient). None of these events were
considered related to study drug. No new or unexpected
safety signals were observed in PAH-CHD patients in
PATENT-2.

Conclusion

This exploratory subgroup analysis showed that rioci-
guat improved clinical outcomes and was well tolerated
in patients with persistent/recurrent PAH following
complete surgical repair of CHD.
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