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Abstract

Intravenous (i.v.) prostacyclin is the cornerstone treatment in high-risk pulmonary arterial hypertension (PAH) patients.
Selexipag is an orally available prostacyclin receptor agonist. Limited data are available regarding the feasibility of transitioning
from i.v. epoprostenol to selexipag. A 50-year-old woman with idiopathic PAH was diagnosed in a World Health Organization
(WHO) Functional Class (FC) IV. She improved with upfront triple combination therapy, including i.v. epoprostenol. Over 2 years
of follow-up, the patient remained at low risk and expressed strong preference towards oral therapies. After careful
risk—benefit clinical consideration, she was transitioned from i.v. epoprostenol to selexipag. Selexipag was started at dosage
of 200 pg twice daily (b.i.d.) and titrated up to 1600 pg b.i.d. over 8 weeks (up-titration of 200 pg b.i.d. every week).
Simultaneously, i.v. epoprostenol was down-titrated 3.0 ng/kg/min every week from a dosage of 27.5 ng/kg/min. The
transition occurred under strict medical surveillance and was well tolerated. One year after discontinuation of epoprostenol,
the patient remains in WHO FC | and has no signs of clinical deterioration. Although not generalizable to most PAH patients,
this case highlights that a carefully planned transition from epoprostenol to selexipag is feasible in selected low-risk patients
within a shared medical decision-making framework.
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Introduction patients who achieve low risk when being treated with the
former drug class.>®7*° The purpose of this case report is to
describe the careful transition process from i.v. epoprostenol
to oral selexipag in a selected low-risk patient with a strong

preference towards oral therapies.

Pulmonary arterial hypertension (PAH) is a rare and
progressive disease generally treated with a combination ther-
apy targeting three distinct signalling pathways (endothelin,
nitric oxide, and prostacyclin) according to mortality risk
assessment.’™ Intravenous (i.v.) prostacyclin is the corner-
stone of medical therapy in intermediate—high- and high-risk

PAH." Selexipag, a non-prostanoid orally available prostacyclin
agonist, is approved in low- and intermediate—low-risk
PAH.>*® There are limited data regarding the feasibility of
transitioning from i.v. prostacyclins to selexipag in PAH

Case report

A 50-year-old Caucasian woman with a history of Raynaud’s
phenomenon—but no history of connective tissue disease,
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cardiovascular risk factors, venous thrombo-embolism, nor
relevant family history—was transferred to our Pulmonary
Hypertension Centre due to 6 month progressive exertional
dyspnoea [World Health Organization (WHOQ) Functional Class
(FC) IV] and severe type 1 respiratory failure. On admission,
she presented a severe hypoxaemia (peripheral oxygen satu-
ration level was 84%, and PaO, was 43 mmHg at FiO, of 21%
on spontaneous breathing); thus, she was immediately
started on oxygen therapy with a high-flow oxygen mask
(FiO, of 100%). At physical examination, she was cyanotic

and had an accentuated pulmonary component of the second
heart sound and pulmonary auscultation was unremarkable.
Blood analysis revealed polycythaemia (18 g/dL) and an ele-
vated N-terminal pro-brain natriuretic peptide (NT-pro-BNP)
(8883 pg/mL). No elevation of inflammatory parameters, re-
nal injury, or hepatic injury was documented. The electrocar-
diogram showed sinus rhythm with a pulmonale P-wave and
T-wave inversion in the right precordial leads. Chest radio-
graph showed an increased width of the vascular pedicle
and a prominent pulmonary outflow tract (Figure 1).

Figure 1 Chest radiograph image. Chest radiograph showed an increased width of the vascular pedicle and a prominent pulmonary outflow tract, but

no parenchymal consolidations, pneumothorax, or congestive signs.

ESC Heart Failure 2023; 10: 2722-2727
DOI: 10.1002/ehf2.14428

85U017 SUOWILLOD 8A1IE81D) 8|qedtdde 8Ly Aq peusenob afe sejoiLe VO ‘88N JO Sa|nI o} Akeid18U1|UO /8|1 UO (SUONIPUOD-PUR-SLLIB)/LIO" AB 1M AR1q U1 UO//:SdNL) SUORIPUOD PUe SWIS | 8U188S *[7202/20/70] Uo Akeiqiauluo 8|1 ‘febniiod sueiyood Aq 82T Ziue/z00T 0T/I0p/wod Ae | i Afelq jeuljuo//Sdny Wwolj pepeoumoq ‘v ‘€202 ‘22855502



2724

A.F.M. Alexandre et al.

Transthoracic echocardiography (TTE) raised a high
suspicion of pulmonary hypertension (PH) with a mild tricus-
pid regurgitation and an estimated pulmonary artery systolic
pressure (PASP) of 60 mmHg, mildly dilated pulmonary artery
trunk (27 mm), shortening of the right ventricular outflow
tract acceleration time (44 ms) with midsystolic notching, es-
timated pulmonary artery diastolic pressure (PADP) of
44 mmHg, flattening of the interventricular septum, right
ventricle (RV) dilatation [basal diameter of 46 mm; RV/left
ventricle (LV) ratio of 1.5], and RV global systolic dysfunction
[tricuspid annular plane systolic excursion (TAPSE) of 17 mm;
fractional area change (FAC) of 25%] (Figure 2 and Table 1).
No left heart disease or pericardial effusion was detected.

An urgent thoracic computed tomography (CT) angiogra-
phy excluded pulmonary embolism, and high-resolution CT
of the chest showed no signs of parenchymal lung disease
(Figure 3).

Right heart catheterization (RHC) revealed mean pulmo-
nary artery pressure (MPAP) of 75 mmHg, pulmonary artery
wedge pressure (PAWP) of 17 mmHg, right atrial pressure
(RAP) of 9 mmHg, cardiac index (Cl) of 3.2 L/min/m?, and pul-
monary vascular resistance (PVR) of 11.8 Wood units (WU)
(Table 1). Acute vasoreactivity testing with inhaled iloprost
was negative. The increased PAWP was considered
artefactual and not clinically meaningful. Other diagnostic
workup as immunological study and HIV serology were
negative. Abdominal ultrasound was unremarkable. TTE with
bubble test excluded intracardiac shunt. Pulmonary function
testing revealed an isolated reduction of the diffusing capac-
ity for carbon monoxide measured by single-breath method
(46% of predicted). Pulmonary ventilation/perfusion scan
ruled out chronic thrombo-embolic PH.

The patient was diagnosed with a high-risk idiopathic PAH
and was started on triple vasodilator combination therapy
including a parenteral prostacyclin (macitentan, tadalafil,
and i.v. epoprostenol). She slowly but steadily improved
showing resolution of respiratory failure and a significant de-
crease in NT-pro-BNP levels (from 8883 to 360 pg/mL). She
was discharged after 6 weeks on triple vasodilator therapy
[macitentan 10 mg o.d., tadalafii 40 mg o.d.,, and i.v.
epoprostenol perfusion (27.5 ng/kg/min)] with no
hypoxaemia at rest and with an improvement in echocardio-
graphic parameters (Table I1).

At 6 month follow-up, the patient underwent a cardiac re-
habilitation programme. After completion of cardiac
rehabilitation, she became physically very active (cycled
20 km/day) and it was documented a significant clinical and
haemodynamic improvement (Table 1).

Over 2 years of follow-up, the patient remained at low risk
and expressed a strong preference towards an oral therapy.
After a careful risk—benefit clinical evaluation and taking into
consideration the patient’s quality of life, it was decided to
transition i.v. epoprostenol to selexipag over several weeks.
Selexipag was started at dosage of 200 pg twice daily
(b.i.d.) and titrated up to 1600 pg b.i.d. over 8 weeks
(up-titration of 200 pg b.i.d. every week). Simultaneously,
i.v. epoprostenol was down-titrated 3.0 ng/kg/min every
week from a dosage of 27.5 ng/kg/min. The transition of va-
sodilator therapy occurred under strict medical surveillance
in 2 week intervals. The transition was well tolerated, and
1 year after discontinuation of epoprostenol, the patient
remains in WHO FC | (on a regimen of macitentan, tadalafil,
and selexipag 1600 pg b.i.d.) and has no signs of PAH deteri-
oration on the regular clinical evaluations (Table I).

Figure 2 Transthoracic echocardiography (TTE) raising a high suspicion of pulmonary hypertension. TTE imaging revealed a mild tricuspid regurgitation
(TR) and an estimated pulmonary artery systolic pressure (PASP) of 60 mmHg, right ventricle (RV) dilatation [basal diameter of 46 mm; RV/left ventricle
(LV) ratio of 1.5], and RV global systolic dysfunction (tricuspid annular plane systolic excursion of 17 mm; fractional area change of 25%). No left heart
disease or pericardial effusion was detected. LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle.

mild TR estimatinga
PASP of 60 mmHg
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Table 1 Clinical evaluation, risk stratification, and medication at diagnosis and during follow-up

At discharge After CR 1 year after transitioning

Timeline At diagnosis (after 6 weeks) (20 months after diagnosis) to selexipag
WHO FC v 1] ° |
6MWT (m) 0 312 723° 747
Borg dyspnoea scale — 1 0° 0
NT-pro-BNP (pg/mL) 8883 360 85° 79
Echocardiography

RV/LV ratio 1.5 1.0 0.7° 0.7

Eccentricity index >1.1 1 1° 1

TAPSE (mm) 17 23 19° 28

FAC (%) 25 36 44° 48
RHC haemodynamics

MPAP (mmHg) 75 — 35° 30

PAWP (mmHg) 17 — 12° 10

RAP (mmH%) 9 — 8? 6

Cl (U/min/m"?) 3.2 — 3.7° 34

PVR (WU) 11.8 — 3.9° 3.9
CPET

VO, peak (mL/min/kg) — — 20.0° 27.8

VE/VCO, slope — — 30° 28

Exertional O, desaturation — — No® No
Risk stratification High Intermediate-low Low Low
Medication Macitentan Macitentan Macitentan Macitentan

Tadalafil Tadalafil Tadalafil Tadalafil
i.v. epoprostenol i.v. epoprostenol i.v. epoprostenol Selexipag

6MWT, 6 min walking test; Cl, cardiac index; CPET, cardiopulmonary exercise testing; CR, cardiac rehabilitation; FAC, fractional area
change; FC, functional class; i.v., intravenous; LV, left ventricle; MPAP, mean pulmonary artery pressure; NT-pro-BNP, N-terminal pro-brain
natriuretic peptide; PAWP, pulmonary artery wedge pressure; PVR, pulmonary vascular resistance; RAP, right atrial pressure; RHC, right
heart catheterization; RV, right ventricle; TAPSE, tricuspid annular plane systolic excursion; WHO, World Health Organization; WU, Wood

units.

Table 1 shows follow-up data (including WHO FC, 6MWT, Borg dyspnoea scale, NT-pro-BNP, echocardiography, invasive haemodynamics,

CPET, risk stratification, and medication) from diagnosis to present time.

2Clinical evaluation, echocardiography, and RHC performed after completion of CR and at 20 months after diagnosis.

CPET performed after completion of CR and at 9 months after diagnosis.

Figure 3 Thoracic computed tomography (CT) angiography and high-resolution CT imaging. Thoracic CT angiography and high-resolution CT imaging
showed no signs of pulmonary embolism nor parenchymal lung disease.
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Discussion

Prostacyclin medications are available in a variety of different
formulations, including parenteral, inhaled, and oral.”** In-
travenous prostacyclin is the cornerstone of medical therapy
in intermediate—high- and high-risk patients with PAH. In ad-
dition to the daily life implications to patients, long-term i.v.
drug administration is associated with considerable risk of se-
vere complications, ranging from 15% to 20% and including
catheter occlusion, central venous thrombosis, line infec-
tions, and catheter-related sepsis.> Selexipag is an orally
available prostacyclin receptor agonist, which showed to re-
duce disease progression and hospitalizations for PAH, being
approved in low- or intermediate—low-risk status.>*> Consid-
ering the aforementioned, it may be reasonable to consider
switching vasodilator therapy to selexipag once high-risk
PAH patients are stabilized and at lower mortality risk.*°
However, limited data are available regarding the feasibility
and safety of transitioning from i.v. epoprostenol to selexipag
in patients in whom parenteral prostacyclin was initially
indicated.* The current literature exposes some contradic-
tory reports and case series of transitions from prostacyclin
analogues to selexipag.® Most reports lack long-term haemo-
dynamic follow-up, and data are inconsistent due to different
drugs administered before the transition (mainly subcutane-
ous/i.v. treprostinil or inhaled prostacyclin).® Furthermore,
there are currently no randomized controlled trials on this
topic.

In this case report, we describe an idiopathic PAH patient
that was successfully transitioned from i.v. epoprostenol to
selexipag using a standardized protocol in the outpatient set-
ting. To our knowledge, this is the first published report on
therapy transition from i.v. epoprostenol to selexipag in a pa-
tient who presented with severe respiratory failure and WHO
FC IV. This patient tolerated the transition from i.v.
epoprostenol to oral selexipag very well without any clinical
decompensation and no significant change in pulmonary vas-
cular disease severity. No adverse events interfered with
selexipag up-titration. This emphasizes that successful transi-

References

1. Humbert M, Kovacs G, Hoeper MM,

Cikes M, Condliffe R, de Man F, Falk V,

tion from i.v. epoprostenol to selexipag is possible and feasi-
ble when patients selected for transition are at low risk of
cardiac adverse events.

Nevertheless, a word of caution is needed because
transitioning from i.v. epoprostenol to selexipag remains a
nonstandard clinical decision taking into consideration pa-
tients’ quality of life.® The transition can only be considered
in patients unable to pursue epoprostenol for medical rea-
sons or in very particular cases where patients express a pref-
erence for oral therapies and the mortality risk is persistently
low. In addition, it should always occur under strict medical
surveillance. Further research, including a sufficient number
of patients, is urgently needed with regard to this therapeutic
option.

In conclusion, although not generalizable to most PAH pa-
tients, this case highlights that a carefully planned transition
from i.v. epoprostenol to oral selexipag is feasible and safe
in selected low-risk patients within a shared medical
decision-making framework.

Conflict of interest

None declared.

Funding

This work received no external funding.

Consent for publication
Written informed consent to publish this paper has been ob-

tained from the patient. A copy of the written consent is
available for review upon request.

agnosis and treatment of pulmonary hy-

Badagliacca R, Berger RMF, Brida M,
Carlsen J, Coats AJS, Escribano-Subias
P, Ferrari P, Ferreira DS, Ghofrani HA,
Giannakoulas G, Kiely DG, Mayer E,
Meszaros G, Nagavci B, Olsson KM,
Pepke-Zaba J, Quint JK, Radegran G,
Simonneau G, Sitbon O, Tonia T, Toshner
M, Vachiery JL, Vonk Noordegraaf A,
Delcroix M, Rosenkranz S, ESC/ERS Sci-
entific Document Group, Schwerzmann
M, Dinh-Xuan AT, Bush A, Abdelhamid
M, Aboyans V, Arbustini E, Asteggiano
R, Barbera JA, Beghetti M, Celutkiené J,

Fauchier L, Gaine S, Galié N, Gin-Sing
W, Granton J, Griinig E, Hassoun PM,
Hellemons M, Jaarsma T, Kjellstrom B,
Klok FA, Konradi A, Koskinas KC,
Kotecha D, Lang I, Lewis BS, Linhart A,
Lip GYH, Lgchen ML, Mathioudakis AG,
Mindham R, Moledina S, Naeije R,
Nielsen JC, Olschewski H, Opitz I,
Petersen SE, Prescott E, Rakisheva A,
Reis A, Risti¢ AD, Roche N, Rodrigues
R, Selton-Suty C, Souza R, Swift AJ,
Touyz RM, Ulrich S, Wilkins MR, Wort
SJ. 2022 ESC/ERS guidelines for the di-

pertension: developed by the Task Force
for the Diagnosis and Treatment of Pul-
monary Hypertension of the European
Society of Cardiology (ESC) and the Eu-
ropean Respiratory Society (ERS). En-
dorsed by the International Society for
Heart and Lung Transplantation (ISHLT)
and the European Reference Network on
rare respiratory diseases (ERN-LUNG).
Eur Heart J. 2022; 43: 3618-3731.

. Rossi S, Pietrangelo C, Pierdomenico SD,

Giuliani L. Upfront triple oral combina-
tion therapy including selexipag in a

ESC Heart Failure 2023; 10: 2722-2727
DOI: 10.1002/ehf2.14428

85U017 SUOWILLOD 8A1IE81D) 8|qedtdde 8Ly Aq peusenob afe sejoiLe VO ‘88N JO Sa|nI o} Akeid18U1|UO /8|1 UO (SUONIPUOD-PUR-SLLIB)/LIO" AB 1M AR1q U1 UO//:SdNL) SUORIPUOD PUe SWIS | 8U188S *[7202/20/70] Uo Akeiqiauluo 8|1 ‘febniiod sueiyood Aq 82T Ziue/z00T 0T/I0p/wod Ae | i Afelq jeuljuo//Sdny Wwolj pepeoumoq ‘v ‘€202 ‘22855502



Transitioning i.v. epoprostenol to oral selexipag

2727

high-risk  patient with idiopathic
pulmonary arterial hypertension: a
case report. Eur Heart J Case Rep.
2020; 4: 1-5.

. Holthaus N, Prins K, Rose L, Prisco S,
Pritzker M, Thenappan T. Transition
from parental prostacyclin to selexipag:
a case series of five pulmonary arterial
hypertension patients. Pulm Circ. 2019;
9: 2045894019862167.

. Honorato PJ. Selexipag, a selective pros-
tacyclin receptor agonist in pulmonary
arterial hypertension: a pharmacology
review. Expert Rev Clin Pharmacol.
2017; 10: 753-762.

. Noel ZR, Kido K, Macaulay TE.
Selexipag for the treatment of pulmo-
nary arterial hypertension. Am J Health
Syst Pharm. 2017; 74: 1135-1141.

. Yanaka K, Guillien A, Soumagne T, Benet
J, Piliero N, Picard F, Pison C, Sitbon O,

Bouvaist H, Degano B. Transition from
intravenous epoprostenol to selexipag
in pulmonary arterial hypertension: a
word of caution. Eur Respir J. 2020; 55:
1902418.

. Sargent T, Hansen L, Hohsfield R. Transi-

tions between infused and oral prostacy-
clin pathway agents in pulmonary arte-
rial hypertension: key considerations.
Pulm Circ. 2020; 10: 1-7.

. Parikh KS, Doerfler S, Shelburne N,

Kennedy K, Whitson J, Dahhan T,
Fortin T, Rajagopal S. Experience in
transitioning from parenteral prostacy-
clins to selexipag in pulmonary arterial
hypertension. J Cardiovasc Pharmacol.
2020; 75: 299-304.

. Chida-Nagai A, Tsujioka T, Sasaki D,

Izumi G, Yamazawa H, Takeda A. An
adolescent patient with idiopathic
pulmonary arterial hypertension

10.

11.

weaned off intravenous epoprostenol
following treatment with selexipag: a
case report. Front Pediatr. 2022; 10:
909595.

Aldweib N, Verlinden NJ, Kassis-George
H, Raina A. Transition from parenteral
prostacyclins to selexipag: safety and
feasibility in selected patients. Pulm Circ.
2021; 11: 1-5.

Adachi S, Nishiyama I, Yasuda K,
Yoshida M, Nakano Y, Kondo T,
Murohara T. Safe and successful transi-
tion from oral selexipag to subcutaneous
treprostinil in a patient with idiopathic
pulmonary arterial hypertension treated
with triple combination therapy. J
Cardiol Cases. 2022; 26: 42-45.

ESC Heart Failure 2023; 10: 2722-2727
DOI: 10.1002/ehf2.14428

85U017 SUOWILLOD 8A1IE81D) 8|qedtdde 8Ly Aq peusenob afe sejoiLe VO ‘88N JO Sa|nI o} Akeid18U1|UO /8|1 UO (SUONIPUOD-PUR-SLLIB)/LIO" AB 1M AR1q U1 UO//:SdNL) SUORIPUOD PUe SWIS | 8U188S *[7202/20/70] Uo Akeiqiauluo 8|1 ‘febniiod sueiyood Aq 82T Ziue/z00T 0T/I0p/wod Ae | i Afelq jeuljuo//Sdny Wwolj pepeoumoq ‘v ‘€202 ‘22855502



	Transitioning intravenous epoprostenol to oral selexipag in idiopathic pulmonary arterial hypertension: a case report
	Introduction
	Case report
	Discussion
	Conflict of interest
	Funding
	Consent for publication
	References

