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ABSTRACT

Introduction: In the event-driven GRIPHON
randomised-controlled trial, the oral prostacy-
clin receptor agonist selexipag significantly
reduced the risk of disease progression (com-
posite primary endpoint of morbidity/mortal-
ity), compared with placebo, in patients with
pulmonary arterial hypertension (PAH). The

ongoing open-label extension study (GRIPHON
OL) collects further data on long-term safety,
tolerability, and survival of PAH patients treated
with selexipag.
Methods: Patients randomised to selexipag or
placebo in GRIPHON could enter GRIPHON OL
either after experiencing a morbidity event
during double-blind treatment or at the end of
the study. Patients were followed for adverse
events (AE) and survival from selexipag initia-
tion up to 3 days and 30 days after end of
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treatment, respectively. Data are presented up
to a cut-off date of 1 September 2019.
Results: Overall, 953 patients in GRIPHON and
GRIPHON OL were treated with selexipag. At
the time of selexipag initiation, 81.2% of
patients were receiving background PAH ther-
apy. Median (min, max) exposure to selexipag
was 31.7 months (0, 106), corresponding to a
total of 3054.4 patient-years. The most fre-
quently reported AEs were related to known
prostacyclin-related effects or underlying dis-
ease. There were 305 (32.0%) patients who
experienced an AE leading to treatment dis-
continuation. Survival during GRIPHON and
GRIPHON OL was assessed for the 574 patients
randomised to selexipag in GRIPHON.
Kaplan–Meier survival estimates (95%CI) at 1, 3,
5 and 7 years were 92.0% (89.4, 94.0), 79.3%
(75.4, 82.6), 71.2% (66.5, 75.3) and 63.0% (57.4,
68.1), respectively.
Conclusions: These results provide the longest
follow-up period published to date for a PAH
therapy. The safety profile of selexipag over this
extended treatment period was consistent with
that observed in GRIPHON. A large proportion
of the population was receiving background
therapy at selexipag initiation, providing fur-
ther insight into the long-term safety of selexi-
pag as part of a combination therapy regimen.
Trial Registration: ClinicalTrials.gov Identi-
fiers: NCT01106014 and NCT01112306

Keywords: Selexipag; Pulmonary arterial
hypertension; PAH; GRIPHON; Open-label
extension; Safety; Tolerability; Survival;
Combination therapy; Long-term outcomes

Key Summary Points

Why carry out this study?

The GRIPHON open-label extension study
provides data on long-term safety,
tolerability and survival for patients with
pulmonary arterial hypertension (PAH)
treated with the oral prostacyclin receptor
agonist, selexipag.

What did the study ask?

This ongoing open-label extension study
collected long-term data on adverse
events (AEs) and vital status of PAH
patients treated with selexipag.

What were the study
outcomes/conclusions?

Over the 7-year follow-up period, the
median (min, max) exposure to selexipag
in the study population (n = 953) was 31.7
months (0, 106), corresponding to a total
of 3054.4 patient-years. The most
frequently reported AEs were related to
known prostacyclin-related effects and/or
underlying disease. Kaplan–Meier survival
estimates at 1, 3, 5 and 7 years in the
population of patients randomised to
selexipag in GRIPHON (n = 574) were
92.0%, 79.3%, 71.2% and 63.0%,
respectively.

What has been learned from the study?

These results provide the longest follow-
up period published to date for PAH
therapies. The long-term safety and
tolerability profile of selexipag observed in
this study was in line with previously
published data over shorter time periods.
As the majority of the population was
receiving combination PAH therapy with
an endothelin receptor antagonist and/or
a phosphodiesterase type 5 inhibitor,
these analyses also provide further
insights into the long-term safety of
selexipag as part of a combination therapy
regimen.

INTRODUCTION

Pulmonary arterial hypertension (PAH) is a rare,
progressive disease and, while outcomes remain
poor, the availability of targeted therapies has
led to improved prognosis [1, 2]. In this context,
it is important to understand the long-term
safety and tolerability of PAH therapies, as well
as their impact on survival. Selexipag is an oral
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selective prostacyclin receptor (IP receptor)
agonist approved for the treatment of PAH
[World Health Organization (WHO) Group I] to
delay disease progression and to reduce the risk
of hospitalisation for PAH [3]. In the event-dri-
ven randomised-controlled trial (RCT) GRI-
PHON, selexipag significantly delayed the
progression of PAH [4]. The risk of a primary
endpoint event of morbidity/mortality was
reduced by 40% with selexipag versus placebo
[hazard ratio 0.60; 99% confidence interval (CI)
0.46–0.78; p\0.001] [4]. GRIPHON is, to date,
the largest and longest RCT in PAH, with 1156
patients enrolled and a median follow-up time
of 98.1 weeks. Its ongoing open-label extension
study collects further data on long-term safety,
tolerability and survival in patients treated with
selexipag. The following report describes an
analysis of long-term outcomes for patients
treated with selexipag in GRIPHON and/or its
open-label extension study.

METHODS

The data sharing policy of the Sponsor is avail-
able at https://www.janssen.com/clinical-trials/
transparency. As noted on this site, requests for
access to study data can be submitted through
the Yale Open Data Access Project site at https://
yoda.yale.edu.

Study Design

GRIPHON (NCT01106014) was a global, multi-
centre, double-blind, randomised, placebo-
controlled event-driven phase 3 study, which
assessed the safety and efficacy of selexipag in
patients with PAH [4]. Briefly, selexipag/placebo
were titrated over 12 weeks to an individualised
dose of 200–1600 lg twice daily (b.i.d), based on
tolerability. Patients received double-blind
treatment until they experienced a morbid-
ity/mortality (primary endpoint) event, dis-
continued prematurely, or until the end of the
study (reached when 331 primary endpoint
events had occurred). Primary endpoint events
included disease progression or worsening of
PAH that resulted in hospitalisation, initiation
of parenteral prostanoid therapy or long-term

oxygen therapy, need for lung transplantation
or balloon atrial septostomy, or death from any
cause. Disease progression was defined as a
decrease from baseline of at least 15% in the
6-min walk distance (6MWD) accompanied by a
worsening in WHO functional class (FC) (for the
patients with WHO FC II or III at baseline) or
the need for additional treatment of PAH (for
the patients with WHO FC III or IV at baseline).
All events were adjudicated by a blinded inde-
pendent critical-event committee [4].

GRIPHON OL (NCT01112306) is an open-
label, multicentre study to assess the long-term
safety and tolerability of selexipag in patients
with PAH (Supplementary Fig. 1). Patients
enrolled in GRIPHON could enter the GRI-
PHON OL study either after experiencing a
morbidity event during double-blind treatment
or at the end of the study if they were still
receiving study treatment.

The dose at which selexipag was started in
GRIPHON OL depended on the reason to enter
the OL and/or the treatment allocation in GRI-
PHON. For patients who entered GRIPHON OL
following a primary endpoint event in GRI-
PHON, the study treatment allocation and dose
in GRIPHON remained blinded to preserve the
integrity of the double-blind study, hence in
these patients selexipag was started at the low-
est dose (200 lg b.i.d), with up-titration to an
individualised dose as described above. In con-
trast, for patients who entered GRIPHON OL at
the end of the GRIPHON double-blind study,
the study treatment allocation and dose in
GRIPHON were known. Hence, patients ran-
domised to selexipag in GRIPHON entered
GRIPHON OL at the same dose received at the
end of the study, and patients randomised to
placebo started selexipag at the lowest dose
(200 lg b.i.d), with up-titration of selexipag to
an individualised dose, as described above [4].
In GRIPHON OL, patients received selexipag
until either selexipag became commercially
available for PAH in the patient’s country or the
patient/investigator decided to discontinue
selexipag. At the end of selexipag treatment, an
end-of-study visit was performed, followed by a
post-treatment safety follow-up period of
30 days.
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Ethics

GRIPHON and GRIPHON OL were conducted in
accordance with the Declaration of Helsinki.
The protocols were approved by the institu-
tional review board/independent ethics com-
mittee at each site (Supplementary Table 1).
GRIPHON OL was monitored until 30 June 2016
by the same independent data and safety
monitoring committee as in GRIPHON [4].
Written informed consent was obtained from
all patients at entry into GRIPHON and
GRIPHON OL.

Patient Population

Full inclusion/exclusion criteria for GRIPHON
have been described [4]. Briefly, enrolled
patients were adults with a diagnosis of one of
the following types of PAH, confirmed by right
heart catheterisation: idiopathic PAH, herita-
ble PAH, or PAH associated with either con-
nective tissue disease, repaired congenital
systemic-to-pulmonary shunts, human
immunodeficiency virus infection, drug use or
toxin exposure. Further inclusion criteria
included a 6MWD of 50–450 m at screening.
Background therapy with an endothelin recep-
tor antagonist (ERA) and/or a phosphodi-
esterase type 5 inhibitor (PDE5i) was permitted
at a stable dose at the start of GRIPHON [4]. In
GRIPHON OL, concomitant PAH therapies per-
mitted during the study included ERAs, PDE5is
and/or riociguat; prostacyclin and/or its ana-
logues were permitted, if deemed medically
indicated by the investigator, to stabilise a
patient with worsening of PAH or to switch a
patient to intravenous or subcutaneous
treatment.

Assessments

Patients were followed for adverse events (AEs)
from selexipag initiation up to 3 days after end
of treatment and for serious AEs and vital status
from selexipag initiation up to 30 days after end
of treatment. Collection of vital status after this
time was not mandated; however, if death was

reported to the study sponsor, it was included in
the survival analysis.

Statistical Analyses

All analyses were performed using data from
both GRIPHON and GRIPHON OL up to a cut-
off date of 1 September 2019 and were descrip-
tive in nature. For the analyses of safety and
tolerability, all patients treated with at least one
dose of selexipag in GRIPHON or GRIPHON OL
were included, defined as the safety/tolerability
set. For the post hoc analyses of long-term sur-
vival, all patients randomised to selexipag in
GRIPHON were included, defined as the sur-
vival analysis set. The Kaplan–Meier (KM)
method was used to estimate time from selexi-
pag initiation to death. This analysis included
deaths that occurred more than 30 days after
end of treatment, if reported to the study
sponsor. Analyses were performed on all
patients, as well as on subsets of patients
grouped according to REVEAL 2.0 risk category
(based on REVEAL 2.0 risk score; low: B 6,
intermediate: 7–8, high: C 9; Supplementary
Methods) [5] or WHO FC at baseline (WHO FC
II or WHO FC III).

RESULTS

Patient Characteristics

Overall, 953 patients in the GRIPHON and
GRIPHON OL studies were treated with selexi-
pag and were included in the safety/tolerability
set (Fig. 1). Of these, 330 patients received
selexipag in both GRIPHON and GRIPHON OL,
244 received selexipag in GRIPHON only (i.e.
randomised to selexipag in GRIPHON and did
not enter GRIPHON OL), and 379 received
selexipag in GRIPHON OL only (i.e. randomised
to placebo and entered GRIPHON OL). As of 1
September 2019, 216 (22.7%) patients contin-
ued to receive treatment in GRIPHON OL
(Table 1).

At selexipag initiation, patients in the
safety/tolerability set (n = 953) had a mean (SD)
age of 48.0 (15.3) years; the majority of patients
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were female (80.8%) and in WHO FC II (43.5%)
or III (50.3%). 81.2% of patients were treated
with an ERA and/or PDE5i: 33.3% with both an
ERA and a PDE5i, 14.7% with an ERA and 33.3%
with a PDE5i (Table 2).

Safety and Tolerability

In the safety/tolerability set, the median (min,
max) exposure to selexipag was 31.7 (0.0, 106.0)
months, corresponding to a total exposure of
3054.4 patient-years. At the time of data cut-off,
99 (10.4%) patients had been receiving selexi-
pag for at least 7 years and 286 (30.0%) patients
had been receiving selexipag for at least 5 years.
During the observation period, 99.6% of
patients experienced at least one treatment-
emergent AE and 60.1% experienced at least
one serious AE. The most frequently reported
AEs were headache (67.9%), diarrhoea (44.6%),
nausea (32.8%) and PAH worsening (32.6%)
(Table 3); these were either known prostacyclin-

related effects and/or associated with progres-
sion of underlying disease. After adjusting for
exposure, the incidences per year per 100-trea-
ted patients for these AEs were 66.3, 23.0, 14.3
and 11.9, respectively (Table 3).

Of the 953 patients in the safety/tolerability
set, there were 305 (32.0%) patients who expe-
rienced an AE leading to treatment discontinu-
ation, with an incidence rate of 10 AEs leading
to discontinuation per year per 100 patients.
The most common AEs leading to discontinua-
tion were PAH worsening (12.9%), right ven-
tricular failure (2.9%), headache (3.4%),
diarrhoea (2.0%), nausea (1.4%), dyspnoea
(1.5%) and pain in extremity (1.0%). There were
65 (6.8%) patients who discontinued due to a
prostacyclin-associated AE. Overall, during the
study, 212 (22.2%) patients had died by end of
treatment ? 30 days. The most common ([1%)
reasons for death were PAH worsening (6.4%),
right ventricular failure (4.4%), sudden death
(1.7%) and cardiac arrest (1.2%).

244 (42.5%) 
did not enter the OL

203 (34.9%) 
did not enter the OLa

112 (19.5%) ongoing in OL

90 (15.7%) completed study treatmentb
372 (64.8%) discontinued study treatment

Reason for discontinuation: 
165 (28.7%) adverse event 

80 (13.9%) death
76 (13.2%) withdrawal

24 (4.2%) progression of PAH
14 (2.4%) physician decision

5 (0.9%) lost to follow-up
8 (1.4%) other

73 (19.3%) completed study treatmentb
202 (53.3%) discontinued study treatment

Reason for discontinuation: 
86 (22.7%) adverse event

72 (19.0%) death
31 (8.2%) withdrawal

4 (1.1%) physician decision
5 (1.3%) lost to follow-up

4 (1.1%) other

104 (27.4%) ongoing in OL

379 (65.1%) 
entered the OL

330 (57.5%) 
entered the OL

Randomised to selexipag (n=574) Randomised to placebo (n=582)

1156 patients underwent randomisation in GRIPHON

Fig. 1 Patient disposition. Data cut-off 1 September 2019.
PAH pulmonary arterial hypertension, OL open-label.
aFour patients did not receive placebo as assigned.
bCompleted study treatment in GRIPHON or

GRIPHON OL: Patients who performed the end of
study assessment. Green shading indicates patients who
received selexipag
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Survival

Analyses of time to death were performed in all
patients randomised to selexipag in GRIPHON
[survival analysis set (n = 574)]. Patients in the
survival analysis set had a mean age (SD) of 48.2
(15.2) years; the majority of patients were
female (79.6%) and in WHO FC II (47.7%) or III
(51.0%). A total of 80.5% of patients were trea-
ted with a stable dose of an ERA and/or a PDE5i:
31.2% with both an ERA and a PDE5i, 16.4%
with an ERA, and 32.9% with a PDE5i [4]. The
median (min, max) exposure to selexipag in the
survival analysis set was 35.8 (0.0, 106.0)
months, corresponding to a total exposure of
1983 patient-years. During this time in GRI-
PHON and GRIPHON OL, 163 (28.4%) patients
initiated a new class of PAH therapy. The most
common PAH therapies newly initiated were an

Table 1 Treatment disposition at the cut-off date (1 Sep
2019)

Selexipag treated patients,
(n5 953)

Ongoing in study, n (%) 216 (22.7)

Completed study

treatment, n (%)

163 (17.1)

Discontinued study

treatment, n (%)

574 (60.2)

Reason for discontinuationa, n (%)

Adverse event 251 (26.3)

Death 152 (15.9)

Withdrawal by patient 107 (11.2)

Progression of PAH 24 (2.5)

Physician decision 18 (1.9)

Lost to follow-up 10 (1.0)

Other 12 (1.3)

Data presented for the safety/tolerability set
PAH pulmonary arterial hypertension
aA patient may have discontinued selexipag for multiple
reasons, but only the primary reason for discontinuation is
reported here

Table 2 Demographics and clinical characteristics at time
of selexipag initiation

Characteristic Selexipag-treated
patients, (n5 953)

Female, n (%) 770 (80.8)

Age, years, mean ± SD 48.0 ± 15.3

Time from diagnosis of PAHa,

years, mean ± SD

2.4 ± 3.7

PAH classification, n (%)

Idiopathic PAH 532 (55.8)

Heritable PAH 22 (2.3)

Associated with connective

tissue disease

273 (28.6)

Associated with congenital

heart disease

96 (10.1)

Associated with HIV 8 (0.8)

Drug or toxin induced 22 (2.3)

6MWD, m, mean ± SD 346.4 ± 99.2

WHO FC, n (%)

I 12 (1.3)

II 415 (43.5)

III 479 (50.3)

IV 47 (4.9)

Background PAH therapy, n (%)

ERA and PDE5i combination

therapy

317 (33.3)

ERA monotherapy 140 (14.7)

PDE5i monotherapy 317 (33.3)

None 179 (18.8)

Data presented for the safety/tolerability set
6MWD 6-min walk distance, ERA endothelin receptor
antagonist, HIV human immunodeficiency virus, m me-
tres, PAH pulmonary arterial hypertension, PDE5i phos-
phodiesterase 5 inhibitor, SD standard deviation,
WHO FC World Health Organization functional class
aConfirmed by right heart catheterisation

Adv Ther (2022) 39:796–810 801



Table 3 Safety and exposure

Selexipag treated patients,
(n5 953)

Selexipag exposure, months, median (range) 31.7 (0.0–106.0)

Adverse events, n (%)

Patients with C 1 adverse event 949 (99.6)

Patients with C 1 serious adverse event 573 (60.1)

Patients with C 1 adverse event leading to

selexipag discontinuationa
305 (32.0)

Most frequentb adverse events n (%) Incidence rate per year per 100
treated patients

Headache 647 (67.9) 66.3

Diarrhoea 425 (44.6) 23.0

Nausea 313 (32.8) 14.3

PAH worsening 311 (32.6) 11.9

Pain in jaw 268 (28.1) 12.0

Pain in extremity 175 (18.4) 6.7

Vomiting 174 (18.3) 6.8

Dyspnoea 172 (18.0) 6.4

Oedema peripheral 159 (16.7) 5.8

Myalgia 157 (16.5) 6.1

Dizziness 156 (16.4) 5.9

Nasopharyngitis 149 (15.6) 5.6

Right ventricular failure 147 (15.4) 5.1

Upper respiratory tract infection 136 (14.3) 5.1

Cough 130 (13.6) 4.8

Arthralgia 119 (12.5) 4.4

Flushing 117 (12.3) 4.4

Anaemia 108 (11.3) 3.9

Bronchitis 100 (10.5) 3.6

Data presented for the safety/tolerability set
PAH pulmonary arterial hypertension
aAll adverse events leading to discontinuation of selexipag are reported here and not only those considered the primary
reason for discontinuation as presented in Table 1
bOccurring in C 10% of patients
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ERA (n = 40; 7.0%), a PDE5i (n = 42; 7.3%) and
prostacyclin or its analogue (n = 55; 9.6%).
However, most (86.3%) of the selexipag expo-
sure in the survival analysis set (n = 574) was
accumulated without or prior to the addition of
any new PAH therapies.

KM estimates (95%CI) for the survival anal-
ysis set at 1, 2, 3, 5 and 7 years were 92.0% (89.4,
94.0), 85.3% (82.0, 88.0), 79.3% (75.4, 82.6),
71.2% (66.5, 75.3) and 63.0% (57.4, 68.1)
respectively (Fig. 2). Additional survival analy-
ses were performed on patients grouped
according to REVEAL 2.0 risk category (Supple-
mentary Fig. 2) or WHO FC at baseline (Sup-
plementary Fig. 3). Survival estimates [KM
(95%CI)] in the REVEAL 2.0 low- (n = 284),
intermediate- (n = 145) and high-risk (n = 145)
categories, respectively, were: 97.1% (94.3,
98.5), 96.5% (91.7, 98.5), and 77.7% (69.9, 83.7)
at 1 year, 89.1% (84.5, 92.4), 82.9% (75.0, 88.6),
and 55.7% (46.3, 64.1) at 3 years, and 83.7%
(77.9, 88.1), 78.5% (69.1, 85.3), and 35.2%
(24.7, 45.9) at 5 years. Seven-year survival esti-
mates [KM (95%CI)] were calculated for the
low- and intermediate-risk categories only and
were 76.7% (69.2, 82.5) and 59.8% (46.3, 70.9),
respectively (Supplementary Fig. 2). Patients in

WHO FC II (n = 273) had an estimated survival
[KM (95%CI)] of 96.6% (93.5, 98.2), 91.2%
(86.9, 94.1), 84.7% (79.4, 88.7), 80.2% (74.1,
85.0), and 70.0% (62.0, 76.6), at 1, 2, 3, 5, and
7 years respectively. For patients in WHO FC III
(n = 294), estimated survival [KM (95%CI)] was
88.0% (83.7, 91.2), 79.8% (74.5, 84.1), 74.5%
(68.6, 79.4), 61.8% (54.3, 68.4) and 56.0% (47.6,
63.6) at 1, 2, 3, 5 and 7 years respectively (Sup-
plementary Fig. 3).

DISCUSSION

These analyses of GRIPHON and its open-label
extension study (GRIPHON OL) provide long-
term survival, tolerability and safety data in
patients with PAH treated with selexipag. The
7-year observation period in this selexipag study
is the longest follow-up period published to
date for PAH patients treated with any PAH
medication. These data are of clinical impor-
tance in the setting of a rare disease, where
long-term survival data in a well-characterised
population are limited.

The combination of the long follow-up per-
iod and the large patient population makes this

100

80

60

40

20

0

0

Patients at risk
574 500 397 235305 177 139 85

Su
rv

iv
al

 (%
)

Years

1 2 3 4 5 6 7

92.0% 
(89.4, 94.0)

71.2% 
(66.5, 75.3)

63.0% 
(57.4, 68.1)

Number of events 

79.3% 
(75.4, 82.6)

0 45 79 119105 130 140 147

Fig. 2 Survival in selexipag treated patients. Analyses
performed in the survival analysis set. Kaplan–Meier curve
for time from selexipag initiation to death up to data cut-

off (1 September 2019). Kaplan–Meier estimates (95% CI)
are shown at 1, 3, 5 and 7 years
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the most extensive study of safety and tolera-
bility for a PAH therapy published to date, as
previous long-term OL studies in PAH typically
report safety in the range of 2–3 years [6–9].
Tolerability for selexipag over the extended
treatment period was in line with that observed
in GRIPHON and in real-world clinical settings
[4, 10]. The median exposure time to selexipag
in this analysis was over 2.5 years
(31.7 months), with 30% of patients having
received selexipag for at least 5 years, providing
evidence for long-term tolerability of selexipag
in patients with PAH. Overall, 305 (32%)
patients experienced at least one AE leading to
treatment discontinuation, with 6.8% discon-
tinuing due to a prostacyclin related AE. How-
ever, of the patients that discontinued due to an
AE, the largest proportion (12.9%; n = 123) did
so due to PAH worsening, reflecting the pro-
gressive nature of the disease over the extended
observation period. Furthermore, taking into
consideration the study’s uniquely long expo-
sure period, the incidence rate of AEs leading to
discontinuation was 10 AEs per year per 100
patients.

Previous long-term OL studies in PAH typi-
cally report survival estimates in the range of
2–3 years [6–9]. Our post hoc analyses provide
up to 7 years contemporary survival data, mak-
ing this a unique long-term analysis of out-
comes from trial data in PAH. As over 80% of
patients in GRIPHON/GRIPHON OL were
receiving selexipag as combination therapy,
including a third on triple oral combination
therapy, these results provide contemporary
data on the long-term survival of patients trea-
ted with combination therapy. These data also
suggest that patients in GRIPHON/GRIPHON
OL were managed in a way that broadly reflects
the treatment paradigm of combination therapy
for patients with PAH, recommended by the
European Society of Cardiology/European Res-
piratory Society guidelines and the World
Symposium on Pulmonary Hypertension pro-
ceedings [11–13]. Patients in the low- or inter-
mediate-REVEAL 2.0 risk categories at baseline
had better long-term survival than those in the
high-risk category. Similarly, patients in WHO
FC II at baseline had better long-term survival
compared to those in WHO FC III, in line with

previous observations [1, 14]. These data further
highlight the importance of proactively treating
less severe patients with multiple therapies for
delaying the progression of PAH. With 5-year
estimated survival rates of approximately 80%,
these results also suggest that patients treated
with selexipag in WHO FC II or at low/inter-
mediate-risk have good long-term survival.

One limitation to these analyses, inherent to
OL extension studies, is the uncontrolled nature
of the results. Furthermore, the number of
patients included in the survival analyses was
lower than the total number exposed to selexi-
pag. These analyses were performed in patients
originally randomised to selexipag in the
GRIPHON trial to ensure robust and non-biased
assessment of survival in selexipag treated
patients. Patients originally randomised to pla-
cebo who received selexipag in GRIPHON OL
were not included as they initiated selexipag at
different timepoints and with varying disease
characteristics, which would lead to significant
challenges for interpretation of the results. In
addition, although the duration of follow-up is
extensive, there is a lack of follow-up data after
discontinuation of selexipag, including for
patients who switched from receiving selexipag
in GRIPHON OL to commercial selexipag.

CONCLUSIONS

This analysis provides novel insights into long-
term outcomes of PAH patients treated with
selexipag. Furthermore, as these analyses
include a population of patients where the
majority were receiving combination therapy,
they further our understanding of the long-term
benefit–risk implications of combination ther-
apy including selexipag.
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Québec, QC: S Provencher; Health Sciences
Center, Winnipeg, MB: Z Bshouty; University
Health Network – Toronto General Hospital,
Toronto, ON: J Granton; Royal University
Hospital, Saskatoon, SK: K Laframboise;
University of Ottawa Heart Institute, Ottawa,
ON: L Mielniczuk; Vancouver General Hospital,
Vancouver, BC: J Swiston; University of Alberta
Hospital, Edmonton, AB: D Lien; Jewish General
Hospital, Montreal, QC: K Boutet. Chile –
Hospital Clı́nico De La Pontificia Universidad
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Budapest: K Karlócai;Pecsi Tudomanyegyetem
Klinikai Kozpont, Pécs: A Komócsi; Kenézy
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13. Galiè N, Channick RN, Frantz RP, Grünig E, Jing ZC,
Moiseeva O, et al. Risk stratification and medical
therapy of pulmonary arterial hypertension. Eur
Respir J. 2019;53:1801889. https://doi.org/10.1183/
13993003.01889-2018.

14. Heresi GA, Rao Y. Follow-up functional class and
6-minute walk distance identify long-term survival
in pulmonary arterial hypertension. Lung.
2020;198:933–8. https://doi.org/10.1007/s00408-
020-00402-w.

810 Adv Ther (2022) 39:796–810

https://doi.org/10.1016/j.healun.2011.08.019
https://doi.org/10.1016/j.healun.2011.08.019
https://doi.org/10.1016/s2213-2600(16)30019-4
https://doi.org/10.1016/j.healun.2014.02.019
https://doi.org/10.1016/j.healun.2014.02.019
https://doi.org/10.1378/chest.10-0969
https://doi.org/10.1378/chest.10-0969
https://doi.org/10.1016/j.healun.2021.01.006
https://doi.org/10.1016/j.healun.2021.01.006
https://doi.org/10.1183/13993003.01032-2015
https://doi.org/10.1183/13993003.01032-2015
https://doi.org/10.1093/eurheartj/ehv317
https://doi.org/10.1093/eurheartj/ehv317
https://doi.org/10.1183/13993003.01889-2018
https://doi.org/10.1183/13993003.01889-2018
https://doi.org/10.1007/s00408-020-00402-w
https://doi.org/10.1007/s00408-020-00402-w

	Long-Term Survival, Safety and Tolerability with Selexipag in Patients with Pulmonary Arterial Hypertension: Results from GRIPHON and its Open-Label Extension
	Abstract
	Introduction
	Methods
	Results
	Conclusions
	Trial Registration

	Introduction
	Methods
	Study Design
	Ethics
	Patient Population
	Assessments
	Statistical Analyses

	Results
	Patient Characteristics
	Safety and Tolerability
	Survival

	Discussion
	Conclusions
	Acknowledgements
	References




