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Abstract

Background Aprocitentan is an orally active dual endothelin receptor antagonist that targets a novel pathway in the treat-
ment of difficult-to-control (resistant) hypertension. The drug—drug interaction potential of aprocitentan on cytochrome P450
(CYP) 3A enzymes was investigated in this open-label, two-treatment single-sequence study.

Objectives The primary and main secondary objectives were to study the pharmacokinetics of midazolam in the absence
and presence of aprocitentan and the safety and tolerability of combined administration, respectively.

Methods Nineteen healthy male subjects received a single dose of 8 mg midazolam. Thereafter, they started aprocitentan
treatment (loading dose of 150 mg followed by 50 mg once daily) and received another single dose of midazolam with
aprocitentan at steady state. Pharmacokinetics and tolerability of midazolam and its metabolite 1-hydroxy midazolam were
assessed over 24 h after each midazolam administration.

Results At steady state, aprocitentan did not affect the area under the plasma concentration-time curve and maximum plasma
concentration (C,,,,) of midazolam and 1-hydroxy midazolam, with a geometric means ratio (GMR) of midazolam + aproci-
tentan/midazolam alone close to 1 and 90% confidence intervals (CI) between 0.88 and 1.23. For the C,,, of 1-hydroxy
midazolam the GMR (90% CI) was 0.86 (0.70-1.05). Somnolence, a known side-effect of midazolam, was reported as the
most frequent adverse event. There were no relevant differences in tolerability parameters between treatments.

Conclusion Aprocitentan does not alter the pharmacokinetics of midazolam to a clinically relevant extent and was well toler-
ated when administered concomitantly. Therefore, aprocitentan can be administered together with drugs that are substrates
of CYP3A without dose adjustments.

The results of this drug—drug investigation study did not Aprocitentan is a dual endothelin receptor antagonist (ERA)
show clinically relevant differences in pharmacokinetics, that potently inhibits the binding of endothelin (ET)-1 to
safety, and tolerability of the CYP3A substrate mida- both ET, and ETy receptors [1]. ET-1 is one of the most
zolam in the presence and absence of aprocitentan, a potent vasoconstrictor peptides known and is formed by the
dual endothelin receptor antagonist. vascular endothelium to maintain vascular tone and blood

pressure (BP) [2—4]. Hypertension is one of the leading risk
factors of cardiovascular disease mortality [5]. Five major
drug classes are recommended for the treatment of hyper-
tension either as monotherapy or in combination until BP
control is achieved—angiotensin-converting enzyme inhibi-
tors, angiotensin receptor blockers, beta-blockers, calcium
channel blockers, and diuretics [6, 7]. However, an important
D4 Patricia N. Sidharta proportion of patients will continue to have uncontrolled BP
patricia.sidharta@idorsia.com despite lifestyle modifications and three-drug combination
Department of Clinical Pharmacology, Idorsia therapy at optimal doses including a diuretic. I'n the absence
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4123 Allschwil, Switzerland sified as having difficult-to-control (resistant) hypertension.

Based on the results, aprocitentan can be concomitantly
administered with drugs that are substrates of CYP3A.

A\ Adis


http://crossmark.crossref.org/dialog/?doi=10.1007/s13318-019-00590-8&domain=pdf

228

P.N. Sidharta, J. Dingemanse

Despite specialist treatment, more drugs with a different
mode of action are needed [8].

As difficult-to-control (resistant) hypertension is associ-
ated with volume expansion, which is a feature of salt-sensi-
tive hypertension, treatment with ERAs could be of particu-
lar benefit for this patient population since ET-1 regulates
BP in response to salt [9]. Indeed, in animals, aprocitentan
showed greater efficacy in salt-dependent/low renin models
of hypertension than in high/normal renin models [1]. In
these models, aprocitentan also had a synergistic effect on
lowering BP when given together with the renin—angiotensin
system (RAS) blocking drugs, valsartan and enalapril. In
contrast, spironolactone only had an additive effect when
given together with such RAS-blockers [1].

In humans, aprocitentan was well tolerated up to sin-
gle and multiple doses of 600 mg and 100 mg once daily,
respectively [10]. Its pharmacokinetic profile was dose
proportional up to these doses and was compatible with a
once-daily dosing regimen based on a half-life (1,,) of 44 h.
Accumulation at steady-state was approximately 3-fold and
no clinically relevant differences in pharmacokinetics for
sex, age, and food intake were observed. Measurement of
plasma ET-1 confirmed ETy antagonism at doses > 25 mg
after multiple-dose administration [10]. Preliminary infor-
mation indicated that the majority of aprocitentan and its
metabolites is eliminated in urine (52.1% of the adminis-
tered radioactive dose) while 24.8% of the radioactive dose
is recovered in feces. Metabolism of aprocitentan identified
two main elimination pathways that were independent of
cytochrome P450 (CYP) enzymes and relied on glucosida-
tion by uridine 5’-diphospho-glucuronosyltransferase and
chemical hydrolysis [11].

Following the successful Phase 2 dose-finding study
in patients with essential hypertension (NCT02603809),
doses of 12.5 and 25 mg aprocitentan are currently being
tested in a Phase 3 study (NCT03541174). In this pro-
spective, multi-center, blinded, randomized, parallel-group
study the efficacy and safety of aprocitentan for difficult-
to-control (resistant) hypertension in adults are investi-
gated. As these patients often have co-morbidities and
receive other pharmacological treatments, it was impor-
tant, prior to initiation of this Phase 3 study, to understand
whether aprocitentan would have an effect on drugs whose
metabolism is dependent on CYP3A. In vitro studies
investigating the inhibitory effect of aprocitentan on dif-
ferent CYP families indicated that aprocitentan inhibited
metabolism of two markers of CYP3A, i.e., midazolam
and testosterone, with a 50% inhibitory concentration of
7.3 uM and 11 uM, respectively. In vitro induction stud-
ies showed that aprocitentan increased CYP3A4 mRNA
and enzyme activity in a concentration-dependent man-
ner. It was therefore warranted to further investigate
the drug—drug interaction potential of aprocitentan and
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substrate drugs of CYP3A in a clinical setting. At the time
of conducting the study, doses for Phase 3 had not yet
been selected. Therefore, a dose of 50 mg aprocitentan was
chosen as this corresponded to the highest dose tested in
Phase 2. Midazolam was selected as the index substrate, in
line with regulatory guidance [12, 13]. A dose of 8 mg was
selected based on prior published data and anticipation of
possible induction of CYP3A4 leading to lower plasma
concentrations of midazolam [14, 15].

2 Methods

The study (NCT02841761) followed the principles of the
Declaration of Helsinki, its amendments, and good clinical
practice, and the protocol was approved by an Independent
Review Board (Integreview IRB, Austin, TX, USA). The
study was conducted at Biotrial Inc., Newark, NJ, USA and
ran from August 2016 to October 2016. All subjects pro-
vided written informed consent prior to screening.

2.1 Study Design

This study was a single-center, open-label, single-sequence
Phase 1 study to investigate the effect of multiple oral doses
of aprocitentan on the pharmacokinetics of midazolam and
1-hydroxy midazolam. Screening occurred from 3 to 21 days
before first study treatment administration. After eligibil-
ity was established, the subjects returned to the clinic on
Day 1. On Day —1, they received a single oral dose of 8§ mg
midazolam followed by a 24-h observation of pharmacoki-
netics, safety, and tolerability and subjects stayed overnight
in the clinic. On Day 2, the subjects received a single oral
loading dose of 150 mg aprocitentan after which they were
released from the clinic. Thereafter, single oral doses of
50 mg aprocitentan were administered on the morning on
Days 3, 4, and 5. Pharmacokinetics, safety, and tolerability
assessments were performed on an ambulatory basis during
this time. The subjects returned to the clinic on the evening
of Day 5 and stayed there until the morning of Day 7. On
the morning of Day 6, the subjects received a single oral
dose of 8 mg midazolam together with 50 mg aprocitentan
followed by a 24-h observation of pharmacokinetics, safety,
and tolerability. An end-of-study (EOS) visit was performed
16-18 days after administration of the first study treatment.

It was anticipated that 20 subjects would be needed to
achieve 16 evaluable subjects who would be required based
on sample size calculations. During the study, it became
clear that the number of 16 evaluable subjects would eas-
ily be reached and recruitment was therefore halted at 19
subjects.
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2.2 Study Population

This study included 19 healthy male subjects. Subjects were
eligible if they were between 19 and 45 years of age, had a
body mass index of 18-30 kg/m?, were non-smokers and
healthy based on a medical check including clinical labora-
tory tests, and did not have any known hypersensitivity to
aprocitentan, midazolam, or their excipients. Previous treat-
ment with any prescribed or over-the counter medication
within 3 weeks prior to study treatment administration was
not allowed.

2.3 Treatments

Three treatments were investigated. Treatment A consisted
of a single oral dose of 8 mg midazolam on Day 1. Treat-
ment B1 consisted of a single oral loading dose of 150 mg
aprocitentan on Day 2 followed by oral doses of 50 mg
aprocitentan on Days 3, 4, and 5.

Treatment B2 consisted of a single oral dose of 8 mg
midazolam and 50 mg aprocitentan on Day 6. Midazolam
was given as midazolam hydrochloride syrup (2 mg/mL,
Roxane Laboratories Inc, Columbus, OH, USA).

A dose level of aprocitentan of 50 mg was selected in this
study as this was the highest dose investigated in a dose-
finding Phase 2 study. As steady-state conditions using a
once-daily dosing regimen would only be attained around
Day 8 based on the pharmacokinetic profile of aprociten-
tan, simulation of multiple-dose profiles applying a loading
dose was performed using Phoenix WinNonlin 6.4 (Phar-
sight Corp., Mountain View, CA, USA) to shorten the time
to steady state [10]. The mean absorption rate constant (k,),
the mean elimination rate constant (k,), and the mean appar-
ent volume of distribution (V/F) were estimated using data
from the multiple ascending dose study [10] and model 3
(first-order input and elimination, 1-compartment model)
was selected to simulate multiple-dose dosing regimens.
Simulations using a loading dose of 150 mg followed by
once daily doses of 50 mg suggested that steady-state con-
ditions would be obtained by Day 5 with similar peak and
total aprocitentan exposure as a dosing regimen of 50 mg
aprocitentan once daily without a loading dose (data on file).

2.4 Pharmacokinetic Assessments and Bioanalysis

Blood samples for determination of midazolam and
1-hydroxy midazolam plasma concentrations were taken at
0 h (pre-dose), 10, 20, 30, and 45 min and 1, 1.5, 2, 3, 4, 6,
8, 10, 12, 16, and 24 h after midazolam administration on
Days 1 and 6. Per time point, a volume of approximately
6 mL blood was drawn of which 2.5 mL and, for time points
relevant to measurement of aprocitentan, 500 pL plasma was
used for determination of plasma concentrations. A valid

liquid chromatography coupled to tandem mass spectrom-
etry (LC-MS/MS) (ACC GmbH Analytical Clinical Con-
cepts, Leidersbach, Germany) was applied. The limit of
quantification (LOQ) was 0.1 ng/mL for both analytes. The
inter-batch coefficient of variation (precision) was <5.3 and
4.7% for midazolam and 1-hydroxy midazolam, respectively.
The inter-batch accuracy ranged from — 6.0 to 6.0% for
midazolam and — 6.0% to 5.0% for 1-hydroxy midazolam.

Plasma concentrations of aprocitentan were measured at
trough on Days 2 (prior to first dosing of aprocitentan), 3,
4,5, 6, and 7 (24 h after last aprocitentan administration).
An LC-MS/MS method as previously described [10] was
employed. The LOQ was 5.0 ng/mL. The inter-batch preci-
sion was <4.3%, whereas the inter-batch accuracy ranged
from — 1.4 to 2.6%.

Pharmacokinetic parameters of midazolam and 1-hydroxy
midazolam were determined by noncompartmental analy-
sis using Phoenix WinNonlin 6.4. The measured individ-
ual plasma concentrations of aprocitentan were used to
directly obtain maximum plasma concentration (C,,,,) and
time to C,, (!1,.)- The area under the plasma concentra-
tion—time curve from time O to the last measurable concen-
tration (AUC,,_,) was calculated according to the linear trap-
ezoidal rule using the measured concentration—time values
above the LOQ. Values below the LOQ were set to zero. The
area under the plasma concentration—time curve from time 0
to infinity (AUC,_,) was calculated combining AUC,,_, and
AUC,,,,,, where AUC,,,,, represented an extrapolated value
obtained by C/4, (C,, the last measured plasma concentra-
tion above LOQ); 4,, the elimination rate constant determined
by log-linear regression of the plasma concentrations of the
terminal phase). The #,, was calculated as 0.693/4,.

2.5 Tolerability Assessments

At screening, a medical history (including the recording of
previous and concomitant medications), physical exami-
nation, and clinical laboratory tests were performed. All
adverse events (AEs) that occurred after study treatment
administration up to EOS were recorded. The study investi-
gator assessed the relationship to study treatment and inten-
sity of the AE. Other safety assessments included vital signs,
body weight, 12-lead electrocardiogram (ECG), and clinical
laboratory tests, which were performed from Day 1 to EOS.

2.6 Statistical Analysis

A precision estimate approach was applied for comparison of
C...« and AUC,,__ between treatments. Assuming a within-

group log standard deviation (SD) of 0.36 and 0.44 for C,,,
and AUC,_., respectively, for midazolam, it was estimated
that with a sample size of 16 subjects the lower and upper

bounds of the 90% confidence interval (CI) of the geometric
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means ratio (GMR) Treatment B2 (midazolam + aprociten-
tan)/Treatment A (midazolam alone) would be 0.66—1.52
if the estimated ratio was 1. For 1-hydroxy midazolam, for
a sample size of 16 subjects, assuming a within-group log
SD of 0.44 and 0.41 for C,,,, and AUC,__,, respectively, the
lower and upper bounds of the 90% CI of the GMR would
also be 0.66—1.52 if the estimated ratio was 1.

The per-protocol set was used for pharmacokinetic evalu-
ations. Pharmacokinetic parameters were summarized using
geometric mean and two-sided 95% CI, or the median and
range values for 7., . Mean plasma concentration—time pro-
files were plotted on both linear and semi-logarithmic scales.
Differences between Treatment B2 (midazolam + aprociten-
tan) and A (midazolam alone) were explored using GMR
and 90% CI (Treatment A as reference). Differences between
treatments for 7., were explored using the Wilcoxon rank-
sum test using the median difference and its 90% CI.

The all-treated set was used for the analysis of toler-
ability variables that were summarized descriptively by
treatment. Treatment-emergent AEs (TEAEs) were defined
as—treatment-emergent to Treatment A =from midazolam
administration on Day 1 up to 24 h thereafter; treatment-
emergent to aprocitentan = from first administration on Day
2 up to EOS; treatment-emergent to Treatment B2 =from
midazolam administration on Day 6 up to 24 h thereafter.

3 Results
3.1 Subject Disposition

A total of 19 healthy male subjects were enrolled, received
study treatment, and completed the EOS visit. Demographic
information is displayed in Table 1. None of the subjects
had a medical history that affected eligibility of participa-
tion to the study. Only minor deviations from the protocol
occurred (e.g., delay in pharmacokinetic blood sampling,
missing physical examination at EOS), that had no influence
on the analysis of pharmacokinetics and safety.

Table 1 Subject demographic variables (N = 19)

Variable Mean (range) or % (count)
Age (years) 32.6 (21-43)
Weight (kg) 80.08 (60.1-101.3)
Height (cm) 178.4 (162-192)
BMI (kg/m?) 25.17 (18.7-29.4)
Race

Caucasian 15.8% (3/19)

68.4% (13/19)
15.8% (3/19)

Black/African-American

Hispanic/Latino

BMI body mass index
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3.2 Pharmacokinetic Evaluations

The plasma concentration—time profiles of midazolam
and 1-hydroxy midazolam in the presence and absence of
aprocitentan are shown in Fig. 1. After administration of
midazolam alone, the C,,, of midazolam and 1-hydroxy
midazolam was reached after 0.5 h. Thereafter, plasma
concentrations declined rapidly with a geometric mean #,,
of 4.2 and 5.8 h for midazolam and 1-hydroxy midazolam,
respectively. Visual inspection of plasma concentrations of
aprocitentan indicated that steady-state concentrations were
achieved rapidly (i.e., by Day 3) following the loading dose
of 150 mg. Therefore, on Day 6 co-administration of mida-
zolam and aprocitentan was performed with subjects in a
steady-state condition (Fig. 2). In the presence of aproci-
tentan, plasma concentrations of midazolam were gener-
ally slightly higher with a C,,, of 46.0 ng/mL compared to
44.2 ng/mL when given alone (Table 2). AUC,_, and AUC_
were also minimally increased by approximately 14%
(Table 3). Plasma concentrations of 1-hydroxy midazolam
were similar in the presence and absence of aprocitentan,
although a lower C,,,, could be observed when midazolam
was administered together with aprocitentan (C,,, of
21.9 ng/mL vs 25.6 ng/mL with and without aprocitentan,
respectively). T,, increased from 5.7 to 8.8 h in the presence
of aprocitentan (Table 2). Overall, no relevant impact was
observed on AUC,_, and AUC,, .

When comparing the GMR and 90% ClIs for C,,,,, AUC
o AUC_,, and #,, to the interval of 0.80-1.25 that is com-
monly used in bioequivalence studies [16, 17], all 90%
CIs of midazolam parameters were contained within this
interval, as well as the 90% CI for AUC,_, and AUC,_, for
1-hydroxy midazolam (Table 3). The 90% CI of C,,,, and 1,
of 1-hydroxy midazolam were only partially contained (0.70,
1.05 and 1.11, 1.58 for C,,,, and t,,, respectively) (Table 3).

max

3.3 Tolerability

All treatments were well tolerated; no deaths, serious AEs
or AEs leading to study treatment discontinuation occurred.
During the study, 2 subjects received medications (i.e., par-
acetamol, nasal sodium chloride spray) for the treatment
of AEs. A total of 60 TEAEs were reported in 19 (100%)
subjects (Table 4). Somnolence was the most frequently
reported TEAE which is an expected pharmacodynamic
effect of midazolam. Headache was predominantly reported
by subjects after treatment with aprocitentan (15 TEAEs
in 9 subjects), while another headache was reported after
aprocitentan and midazolam co-administration. All TEAEs
were of mild or moderate intensity and resolved by EOS.
Incidental values outside the normal range were observed
for clinical laboratory, vital signs, and ECG parameters.
No treatment-related pattern could be discerned, and these
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excursions were not considered clinically significant by the
principal investigator.

4 Discussion

Aprocitentan is a dual ERA that has the potential to be used
in hypertensive subjects with multiple co-morbidities and
co-medications. As such, it was important to investigate the

effect of aprocitentan on substrates of CYP3A, as metabo-
lism of many drugs is dependent on this enzyme [13, 18]. To
test whether aprocitentan had a relevant effect on CYP3A,
midazolam was selected as the index substrate. Midazolam
has consistently been shown to be impacted to a clini-
cally relevant extent by CYP3A inhibitors or inducers and
is recommended by regulatory agencies [12, 13, 19-21].
The effect of 50 mg aprocitentan after multiple doses was
investigated, which allowed observation of the net-effect on
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Table 2 Plasma

o Parameter (unit)
pharmacokinetic parameters

Midazolam

1-Hydroxy midazolam

of midazolam and

Treatment A

Treatment B2 Treatment A Treatment B2

1-hydroxy midazolam after

administration of midazolam
alone (Treatment A) and
midazolam + aprocitentan
(Treatment B2)

Cax (ng/mL)
AUC_, (h x ng/mL)
AUC(_,, (h xng/mL) 103.9 (86.1, 125.3)
t,, (h) 42(34,5.1)

1,

max (1) 0.5(0.3,0.8)

44.2 (37.7,51.8)
101.4 (84.5, 121.6)

46.0 (38.6, 54.8)
115.8 (94.2, 142.2)
118.4 (96.1, 145.8)
4.2 (3.6,4.9)
0.5 (0.3, 2.0)

25.6(20.9, 31.2)

52.5 (46.3, 59.4)

54.4 (479, 61.7)
5.8(4.7,7.2)
0.5(0.3,0.8)

21.9(17.9, 26.8)

50.1 (45.0, 55.8)

53.2 (477, 59.4)
7.7 (6.3,9.3)
0.5 (0.3, 2.0)

Data are expressed as geometric mean (and 95% CI) or as median (and range) for 7,

AUC,._, area under the plasma concentration—time curve from zero to infinity, AUC,_, area under the
plasma concentration—time curve from zero to time ¢, CI confidence interval, C,,,, maximum plasma con-

centration, N number of subjects, ,, terminal half-life, 7, time to reach maximum plasma concentration,
Treatment A midazolam alone, Treatment B2 midazolam + aprocitentan

Table 3 Summary of the statistical analysis comparing plasma phar-
macokinetic parameters of midazolam and 1-hydroxy midazolam
after administration of midazolam + aprocitentan (Treatment B2) to
midazolam alone (Treatment A, reference)

Parameter Midazolam 1-hydroxy midazolam
GMR 90% CI GMR 90% CI
Cax 1.04 0.88, 1.23 0.86 0.70, 1.05
AUC,, 1.14 1.06, 1.23 0.95 0.89, 1.03
AUC,_, 1.14 1.06, 1.22 0.98 0.91, 1.05
ty, 1.01 0.93, 1.09 1.32 1.11, 1.58
tmax (1) 0.00 —0.09, 0.05 - 0.04 —0.09, 0.00

For 1., median difference and its 90% CI are shown

AUC,_,, area under the plasma concentration—time curve from zero to
infinity, AUC,, area under the plasma concentration—time curve from
zero to time ¢, CI confidence interval, C,,,, maximum plasma concen-
tration, GMR geometric means ratio, N number of subjects, #,, termi-

nal half-life, #,,,, time to reach maximum plasma concentration
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CYP3A under aprocitentan steady-state conditions, which
is important as aprocitentan is intended for chronic use. At
the time of conducting the study, the highest dose for Phase
3 studies had not been selected. Given that in patients with
difficult-to-control (resistant) hypertension (NCT03541174)
doses of 12.5 and 25 mg are studied, the results of this study
cover aprocitentan exposure at its future intended use. In this
study, a loading dose was applied to reach steady-state con-
ditions earlier than 8 days, which would shorten the study
duration for each subject and would require fewer ambula-
tory visits. Measurement of trough plasma concentrations of
aprocitentan indicated that steady-state levels were achieved
by Day 3, which was earlier than the model-predicted Day
5. A visual review of the arithmetic mean plasma concen-
trations measured at trough revealed some fluctuation dur-
ing the study. However, as these levels fluctuated approxi-
mately only 10% between Days 5, 6, and 7, and the standard
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Table4 Summary of treatment-
emergent adverse events by

Preferred term

Treatment-emergent to

Treatment-emergent to  Treatment-emergent to Treat-

frequency Treatment A aprocitentan up to EOS  ment B2
(N=19) (N=19) (N=19)
AEs N % AEs N % AEs N %
No. of subjects with at 19 100.0 19 100.0 19 100.0
least one AE
No. of different AEs 3 6 4
Total no. of AEs 21 39 22
Somnolence 19 19 1000 19 19 100.0 19 19 100.0
Headache - - - 16 10 52.6 1 1 53
Constipation 1 1 53 1 1 53 1 1 53
Dizziness 1 1 53 - - - - - -
Nausea - - - 1 1 53 - - -
Anxiety - - - 1 1 53 - - -
Nasal congestion - - - 1 1 5.3 1 1 53

Treatment-emergent to Treatment A =from midazolam administration on Day 1 up to 24 h thereafter;
treatment-emergent to aprocitentan=from first administration on Day 2 up to EOS; treatment-emergent to
Treatment B2 =from midazolam administration on Day 6 up to 24 h thereafter

AEs adverse events, N number of subjects, % percentage of subjects, Treatment A midazolam alone, Treat-
ment B2 midazolam + aprocitentan

deviations of the arithmetic means overlap, this was not con-
sidered clinically relevant. Thus, the loading dose approach
is an option to optimize study designs.

In this study, multiple-dose administration of aprociten-
tan did not impact the pharmacokinetics of midazolam and
1-hydroxy midazolam to a clinically relevant extent. Most
of the 90% CI of the GMR were within the commonly used
bioequivalence range of 0.80-1.25. C,,, and t,, of 1-hydroxy
midazolam were partially contained within that range and
were slightly lower and higher, respectively.

Overall, the most commonly reported TEAE was som-
nolence, which is an expected pharmacodynamic effect of
midazolam. The most frequently reported TEAE associated
with aprocitentan was headache, which is in line with previ-
ously published data [10]. The safety profiles of midazolam
with and without aprocitentan did not differ and were in
line with previous observations in clinical studies of both
midazolam and aprocitentan.

5 Conclusion

The results of this drug—drug interaction study showed that
multiple-dose administration of aprocitentan did not affect
the pharmacokinetics and safety of the CYP3A substrate
midazolam and its metabolite 1-hydroxy midazolam to a
clinically relevant extent. Therefore, aprocitentan does not
affect CYP3A and aprocitentan can be administered with-
out any dose adjustment with drugs whose metabolism is
dependent on this enzyme.
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