
Background
• Pulmonary arterial hypertension (PAH) is a

progressive and life‑threatening disease of the
pulmonary vasculature.1 Despite improvements
in survival with PAH-specific therapies, there
remains an unmet need to further improve
long‑term outcomes for patients with PAH.2

• Macitentan is an oral, dual endothelin receptor
(ETA/ETB) antagonist (ERA) with proven efficacy 
at a once‑daily dose of 10 mg.1,3 Macitentan is 
indicated for the treatment of PAH in adults 
to reduce risk of disease progression and 
hospitalization for PAH.4

• Analyses of clinical and non-clinical data suggest
that a dose of 75 mg might provide further
benefit to patients with PAH.4–6

Objective
• We describe the design and status of the

ongoing UNISUS study, which aims to show
superior efficacy of macitentan 75 mg over 10 mg
in adults with PAH.

Methods
• UNISUS (NCT04273945) is an ongoing, Phase III, prospective, multicenter, double-blind, double‑dummy,

randomized, active‑controlled, parallel-group, group-sequential, adaptive, event‑driven study in adults
with PAH.

• Following a 4-week run-in period of open-label macitentan 10 mg (if ERA treatment-naïve or on
sub‑optimal ERA dose), patients were then randomized 1:1 to receive either oral macitentan 75 mg or
10 mg once-daily (Figure 1).

• The initial study population was restricted to patients in WHO functional class II/III, aged 18–75 years.
– Stable (≥3 months) background PAH-therapy could be maintained, except for ERAs.

• The primary endpoint is time to first morbidity/mortality event (defined as PAH-related hospitalization,
PAH progression, or death). Details of the primary and secondary endpoints are provided in Figure 2.
– An independent clinical event committee adjudicates all morbidity/mortality events.

• The study has an adaptive design to ensure safety and enroll a broad population. This includes an
unblinded independent data monitoring committee (IDMC) conducting two pre-defined interim
reviews for futility and sample-size re-estimation, following evaluation of unblinded safety and
tolerability data (Figure 3).

• UNISUS has several sub-studies, including a cardiac remodeling sub-study, hemodynamic sub-study, and
pharmacokinetic–pharmacodynamic sub‑study (Figure 4).

Status
• Based on unblinded safety and tolerability data from the initial 60 recruited

patients with ≥8 weeks of treatment exposure, the IDMC recommended to
expand the study population (Figure 3) to also include:
– Patients aged >75 years
– Patients in WHO functional class IV

– Patients with portopulmonary hypertension
– Patients who are treatment-naïve or receiving prostanoid analogs.

• Recruitment to UNISUS is now complete, with 935 adult patients enrolled in
the study.
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Figure 4. UNISUS sub-studies

Discontinue study
for futility

Continue study as planned

Interim analysis

or

Keep remaining close
safety monitoring visits

Adaptive design element 3

or

Drop remaining close
safety monitoring visits

Keep close safety
monitoring visits

Drop close safety monitoring visits

Adaptive design element 2

or

Adaptive design element 1

Expand recruitment
to target population

Continue to recruit
restricted population

or

Recommendation:
expand population
(September 2021)

Recommendation:
drop 2 safety visits
(September 2022)

Visits at Weeks 1 and 5, i.e.,
those occurring  1 week

after initiation of double-blind
macitentan 37.5 mg and 75 mg

WK1 WK2 WK5 WK6

Recommendation:
drop remaining 2 safety visits

(March 2023)

Visits at Weeks 2 and 6, i.e.,
those occurring 2 weeks after

initiation of double-blind
macitentan 37.5 mg and 75 mg

WK1 WK2 WK5 WK6

Recommendation:
continue the study as planned

(January 2024)

Expanded target population
now fully enrolled

(N = 935 adult patients)

Enrolment target met

Age ≥18 (including >75) years

WHO FC II–IV

Include PoPH

Any background therapy
(including naïve and
prostanoid analogs) 

IDMC data review Unblinded safety and tolerability
assessment  of 60 patients

(≥8 weeks exposure)

Unblinded safety and tolerability
assessment of 428 patients 

Unblinded safety and tolerability
assessment of 310 patients 

Futility analysis after
approximately 65 patients with
a CEC-adjudicated M/M event

Possible outcomes

Final IDMC
recommendation

Figure 3. IDMC-recommended changes following unblinded review of safety/tolerability data and interim futility analysis

CEC, clinical event committee; IDMC, independent data monitoring committee; M/M, morbidity/mortality; PoPH, portopulmonary hypertension; WHO FC, World Health Organization functional class; WK, week.
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Figure 1. UNISUS is an ongoing, multicenter, prospective, Phase III, superiority study of 
macitentan 75 mg versus 10 mg in adults with PAH

ERA, endothelin receptor agonist; PAH, pulmonary arterial hypertension.
Figure first presented at the ESC congress 2022, Barcelona, Spain.

Figure 2. Primary and secondary endpoints of 
the UNISUS study

6MWD, 6-minute walk distance; PAH, pulmonary arterial hypertension; 
PAH-SYMPACT, pulmonary arterial hypertension symptoms and impact.

Key takeaway
The ongoing head-to-head 
UNISUS study, examining  
if macitentan 75 mg 
provides superior clinical 
benefit over the established 
10 mg dose, has fully 
enrolled with 935 adult 
patients with PAH.

Conclusions
As the first head-to-head 
superiority study in PAH, 
UNISUS uses a robust, 
adaptive, event-driven 
design to determine if 
macitentan 75 mg provides 
superior clinical benefit to 
patients with PAH over the 
established 10 mg dose.

Regular unblinded safety 
reviews of the UNISUS data 
by the IDMC led to  
a recommendation of pre-
planned study design 
changes, including:
• An expanded patient

population
• Less frequent safety

monitoring visits during
the up-titration phase.

UNISUS is currently ongoing 
and has met its enrolment 
target, with 935 adult 
patients fully enrolled.
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