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Objectives: This Phase 3, multicenter, open-label, non-comparative study (FUTURE-2) assessed the 
long-term safety and tolerability of bosentan pediatric formulation in children with idiopathic or familial 
pulmonary arterial hypertension (PAH). Exploratory evaluation of time to PAH worsening was also 
performed. 
Methods: Children (≥2 and ≤12 years) with PAH who completed 12 weeks treatment in FUTURE-1, 
and for whom bosentan was considered beneficial, were eligible. Patients received the maintenance 
dose of 4 mg/kg bosentan bid which, if not tolerated, could be down titrated to 2 mg/kg bid. Safety and 
tolerability were assessed by adverse events (AEs), serious (S)AEs, deaths and laboratory 
abnormalities. Time to PAH worsening was defined as the first occurrence of death, lung 
transplantation or hospitalization for PAH worsening and presented using Kaplan–Meier estimates. 
Analyses were conducted in all patients who received ≥1 dose of bosentan from the start of FUTURE-
1. Patients were grouped as 'all-patients' and by subgroups, depending on whether they had received 
bosentan prior to entry into FUTURE-1; 'previous bosentan treatment' or 'previously bosentan-naïve'. 
Results: Out of 36 patients in FUTURE-1, 2 did not complete, 1 elected not to enrol in FUTURE-2 and 
therefore 33 patients continued into FUTURE-2. The overall median (range) time of monitored 
bosentan treatment was 119.9 (8.4–258.0) weeks, including exposure in FUTURE-1. 32 (88.9%) 
patients experienced ≥1 treatment-emergent AE and 15 (41.7%) patients experienced ≥1 treatment-
emergent AE considered bosentan-related. The table shows treatment-emergent AEs occurring in 
>10% of all patients. 6 (16.7%) patients experienced ≥1 treatment emergent AE leading to premature 
treatment discontinuation. 18 (50%) patients experienced ≥1 treatment-emergent SAEs. Bosentan-
related SAEs occurred in 3 patients. 6 deaths occurred during the study, 4 as a result of cardiac 
disorders and 2 due to infection. Autoimmune hepatitis was diagnosed in 1 patient who experienced 
treatment-emergent liver enzymes >3 x the upper limit of normal; this resolved following bosentan 
discontinuation. At 5 years, the Kaplan–Meier estimate of not having experienced worsening of PAH 
was 63.1% (95% CI 35.3–81.6%). 
Conclusion: Bosentan pediatric formulation was well tolerated. There were no unexpected safety 
concerns associated with a longer bosentan duration in pediatric versus adult patients. 
 

Treatment-emergent AE up to 1 day after 
permanent discontinuation of bosentan, n (%) 
 

All patients 
(n=36) 

Previous 
bosentan treated 

(n=15) 

Previously 
bosentan-naïve 

(n=21) 
Total patients with ≥1 treatment-emergent AE 32 (88.9) 13 (86.7) 19 (90.5) 
Abdominal pain 7 (19.4) 2 (13.3) 5 (23.8) 
Nasopharyngitis  7 (19.4) 3 (20.0) 4 (19.0) 
Pulmonary arterial hypertension (worsening)  6 (16.7) 4 (26.7) 2 (9.5) 
Pulmonary hypertension (worsening) 6 (16.7) 1 (6.7) 5 (23.8) 
Bronchitis 5 (13.9) 2 (13.3) 3 (14.3) 
Upper respiratory tract infection  5 (13.9) 1 (6.7) 4 (19.0) 
Chest pain 4 (11.1) 1 (6.7) 3 (14.3) 
Fatigue 4 (11.1) 1 (6.7) 3 (14.3) 
Flushing 4 (11.1) 1 (6.7) 3 (14.3) 
Headache  4 (11.1) 1 (6.7) 3 (14.3) 
Pneumonia 4 (11.1) 2 (13.3) 2 (9.5) 
Syncope 4 (11.1) 3 (20.0) 1 (4.8) 



Vomiting 4 (11.1) – 4 (19.0) 
 


