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Transition from intravenous epoprostenol
to selexipag in pulmonary arterial
hypertension: a word of caution

To the Editor:

Prostacyclin analogues targeting the prostacyclin pathway are used to treat patients with pulmonary arterial
hypertension (PAH), and are given either by an intravenous, subcutaneous or inhaled route [1].
Continuous i.v. infusion of epoprostenol has received the strongest recommendation for treatment of the
most severe forms of PAH [2], mainly because it is the only PAH-specific drug that was demonstrated to
give an improvement in survival in a randomised controlled study [3]. Due to drawbacks associated with
its i.v. administration, epoprostenol is preferentially offered to young, high-risk patients [2]. For PAH
patients in New York Heart Association (NYHA) functional class (FC) III/IV with severe haemodynamic
impairment, epoprostenol can be combined with an endothelin receptor antagonist (ERA) and a
phosphodiesterase type-5 (PDE-5) inhibitor to achieve sustained clinical and haemodynamic efficacy [4, 5].

Selexipag is a prostacyclin receptor agonist whose molecular structure is different from the prostacyclin
analogues that can be orally administered with few side-effects [6, 7]. Therefore, while selexipag has been
developed for the treatment of PAH, it is not considered equivalent to prostacyclin analogues [1, 2].
Nevertheless, due to recurrent catheter-related infections and/or problems with patient acceptance, several
physicians have attempted to replace i.v. epoprostenol with selexipag in selected patients. The current
literature provides some reports and case-series of successful transitions from a prostacyclin analogue to
selexipag. The available data are, however, fragmentary because of 1) the small number of cases; 2) the
type of drug administered before the transition (mainly treprostinil (i.v. or s.c.) or inhaled prostacyclin);
and 3) the absence of long-term haemodynamic follow-up. As not all prostacyclin analogues and/or all
routes of administration are equivalent for the treatment of PAH [1], we aimed to investigate the
consequences of transition from i.v. epoprostenol to oral selexipag.

The study population consisted of all patients with PAH enrolled in the French PH Network registry
treated for at least 3 months with i.v. epoprostenol, who have been transitioned to oral selexipag, and with
at least one evaluation, including a right heart catheterisation, while on selexipag. Clinical and
haemodynamic characteristics of patients were collected at the time of first diagnosis of PAH, at the time
of transition (while receiving epoprostenol, just before the initiation of selexipag), and at first and last
evaluations on selexipag. Continuous variables were compared using a Wilcoxon signed-ranked test and
categorical variables were compared using a McNemar test or a cumulative logic marginal model for
variables with two categories and three or more categories, respectively [8]. A Bonferroni correction was
applied to correct for multiple tests and, thus, a p-value lower than 0.025 was considered as significant.

We identified eight patients with PAH (idiopathic, n=5; heritable, n=2; associated with a connective tissue
disease, n=1) who were transitioned from i.v. epoprostenol to oral selexipag between September 2016 and
January 2019 (six females; median age 39.4 (interquartile range (IQR) 34.1–52.7) years). All had a severe
form of PAH at the time of diagnosis (figure 1).

At the time of transition, patients had been receiving i.v. epoprostenol for a median (IQR) 5.1 (2.0–8.3)
years. The median (IQR) dose of epoprostenol was 17.5 (15.0–29.5) ng·kg−1·min−1. All patients were also
receiving an ERA and a PDE-5 inhibitor in combination with i.v. epoprostenol. They were all in stable
condition and most were at “low risk” according to the French invasive and non-invasive approaches and
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the SPAHR/COMPERA method (figure 1) [9–11]. Transition was decided either because of the patient’s
refusal to continue i.v. epoprostenol (n=2) or due to recurrent catheter-related infections (n=6). In all
cases, selexipag dosage was uptitrated from 200 μg b.i.d. to the maximal tolerated dose stepwise over 2 to
5 days, while parallel perfusion of epoprostenol was tapered off. The transition was well-tolerated in all
cases. After transition and during follow-up, patients still received an ERA and a PDE-5 inhibitor together
with a stable dose of selexipag (1600 µg b.i.d. in all cases).

At the first evaluation on selexipag (4.4 (4.0–6.3) months after transition), NYHA FC and risk
stratification (SPAHR/COMPERA method) did not change, but the risk assessment according to both
French methods had significantly worsened compared with before transition (p-values of 0.024 and 0.023
for the invasive and non-invasive methods, respectively) (figure 1). In the meantime, 6-min walk distance
(6MWD) and N-terminal prohormone of brain natriuretic peptide (NT-proBNP) remained remarkably
stable (from 546 (412–555) to 526 (379–586) m and from 190 (136–354) to 224 (152–598) ng·L−1,
respectively) but the cardiac index significantly decreased (p=0.016). The worsening of the French risk
scores was mainly driven by a deterioration in cardiac index and in right atrial pressure (figure 1). At final
evaluation on selexipag (17.8 (6.1–25.9) months after transition), 6MWD and NT-proBNP remained stable
compared with the first evaluation (526 (304–619) m and 282 (142–813) ng·L−1, respectively). There was,
however, a trend towards a further deterioration in risk and in cardiac index (p-values of 0.070, 0.046 and
0.049 for the French invasive, French non-invasive method and cardiac index, respectively) (figure 1).
Between transition and last evaluation on selexipag, mixed venous oxygen saturation did not change
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FIGURE 1 Individual clinical and haemodynamic characteristics of eight patients with severe pulmonary arterial hypertension (PAH) at diagnosis.
Measurements at “diagnosis” were performed without any PAH treatment and measurements at “transition” in patients receiving a stable dose of
intravenous epoprostenol. “First evaluations” were performed in patients receiving selexipag for a median (interquartile range) duration of 4.4
(4.0–6.3) months (n=8) and “last evaluations” in patients receiving selexipag for 17.8 (6.1–25.9) months (n=7). a) Number of low-risk criteria met
according to the French registry invasive method, the four criteria being 1) New York Heart Association (NYHA) functional class (FC); 2) 6-min
walk distance (6MWD); 3) right atrial pressure (RAP); and 4) cardiac index. b) Number of low-risk criteria met according to French registry
non-invasive method, i.e. 1) NYHA FC; 2) brain natriuretic peptide (BNP)/N-terminal pro-BNP (NT-proBNP); and 3) 6MWD. c) Risk stratification
according to the SPAHR/COMPERA method, that grades 6MWD, NYHA FC, NT-proBNP, RAP, cardiac index and mixed venous oxygen saturation
from 1 to 3 (1, low; 2, intermediate; 3, high) using the European Society of Cardiology/European Respiratory Society risk thresholds. d) NYHA FC.
e–h) Individual values of RAP, mean pulmonary artery pressure (mPAP), cardiac index and pulmonary vascular resistance (PVR). The black lines
indicate median values.
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significantly (from 73% (70–78%) to 68% (67–68%)) despite the deterioration in cardiac index, and in the
meantime serum haemoglobin increased by 2 g·dL−1.

To date, FROST et al. [12] have reported the largest series of patients (n=34) undergoing transition from a
prostacyclin analogue (treprostinil) administered by inhalation. Overall, patients in the series of FROST et al.
[12] remained stable throughout the 16-week treatment, but only clinical end-points were evaluated. In
addition, as patients were long-term survivors (time from diagnosis close to 8 years, with a risk of a
survivor bias), the follow-up of only 16 weeks was possibly too short to detect any decline.

Another series of four cases of transition from i.v. or s.c. treprostinil to selexipag has been reported.
Transitions were considered successful but, unfortunately, only patients’ conditions at transition were
given, without any follow-up data [13]. These data are therefore of poor added value. Recently, HOLTHAUS

et al. [14] reported a series of five patients with severe PAH at diagnosis. All were stable with a NYHA FC
I/II while receiving i.v. treprostinil when they were transitioned to selexipag. Transition was well tolerated,
with no significant short-term changes in NYHA FC. However, in line with our findings, there was a trend
towards a reduction in cardiac index as early as 3–6 months after transition to selexipag, suggesting a
poorer haemodynamic effect of selexipag than of i.v. treprostinil, but no long-term data were provided [14].

According to both our findings and the available literature, we suggest that some previous conclusions
reporting stability after transition should be reconsidered, for at least two reasons. First, clinical criteria
(such as 6MWD) may appear stable (as is the case in our series) while in the meantime, haemodynamic
parameters (such as cardiac index) significantly worsen. Second, stability might be observed for transitions
from less efficient forms of prostacyclin analogue treatments (i.e. inhaled administration) while significant
deterioration is likely to occur for a transition from the most efficient treatment (i.e. i.v. epoprostenol). We
therefore consider there is a need for a word of caution: even for patients who are very stable while
receiving a given prostacyclin analogue (especially i.v. epoprostenol) over a long period of time, any
transition to selexipag warrants careful long-term clinical and haemodynamic follow-up, because
worsening is likely to occur. Such a transition should be restricted to patients unable to pursue
epoprostenol for medical reasons, and only after a collegiate discussion. As far as possible, never change a
winning team!
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