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1 | INTRODUCTION

Since the 1960s, hypertension awareness and availability of several
antihypertensive drugs have substantially improved blood pressure
(BP) control, which has nevertheless reached a plateau in high-income
countries in the past decade.l? Patients having uncontrolled BP
despite three antihypertensive treatments at optimal dose and from
different classes including a diuretic, so called resistant hypertension
(RHT), have an increased risk of cardiovascular mortality and mor-

bidity. According to current guidelines,>*

recommended drug classes
for the treatment of hypertension are those acting through the renin
angiotensin aldosterone system, specifically angiotensin-converting-
enzyme inhibitors (ACEls) or angiotensin receptor blockers (ARBs),
calcium channel blockers (CCBs), diuretics, and sympatholytics in case
of cardiac morbidity, which are all pharmacological pathways described
many decades ago. Availability of newer antihypertensive drug ther-
apies with novel mechanisms of action would be a valuable addition
to current treatment strategies, given the low rates of hypertension
control, which do not exceed 50% worldwide.®

The endothelin (ET) system plays an important role in

hypertension,®

especially in volume and salt-dependent forms,
which are common features in patients with RHT.”® Aprocitentan is a
dual endothelin receptor antagonist acting on both the ET, and ETg
receptors involved in mediating the vasoconstricting, hypertrophic,
proinflammatory and profibrotic effects of ET-1 in hypertension
(ET:ETg inhibitory potency ratio 1:16). In a Phase 2 clinical trial,1°
aprocitentan monotherapy (10, 25 and 50 mg, once daily) produced
a significant reduction in BP in patients with mild-to-moderate
hypertension. Endothelin dual receptor antagonism may represent
a useful complementary approach to achieve BP control in RHT
patients.

Phase 3 trials conducted over the past decade to investigate new
therapies (eg, darusentan,! renal denervation'?) in RHT have failed
to demonstrate a consistent treatment benefit. In retrospect, this may
be attributed to the therapeutic approach being inefficient or to defi-
ciencies in clinical trial design such as shortened screening periods
to ascertain diagnosis, nonstandardized background medication and
imperfect methodology used to measure BP resulting in the enrollment
of patients with pseudo-RHT, and absence of a control group in early
trials.23 In order to eliminate pseudo-RHT, the selection of patients

14 including a more appropriate

requires a strict working process
methodology to measure BP, such as repeated unattended office blood
pressure monitoring, optimal antihypertensive background therapy
and good adherence to treatment.*

With the above considerations in mind, the PRECISION study
was designed to investigate the BP lowering effects of the endothe-
lin receptor antagonist, aprocitentan, and its sustained effect in a
prospective, blinded, randomized, parallel-group Phase 3 clinical trial in
patients with “true” RHT, excluding those with apparent/pseudo-RHT,
as per recent American Heart Association Scientific Statement.* Here
we describe the objectives, design, and baseline characteristics of the
PRECISION study as well as the measures implemented to ensure the

appropriate selection of an RHT population.

2 | METHODS

PRECISION is a multicenter, blinded, randomized, PaRallEl-group,
Phase 3 study with aproCltentan in Subjects with Reslstant Hyper-
tensiON (NCT03541174). This study is designed to evaluate whether
aprocitentan, added to routine standard-of-care, reduces BP compared
with placebo in patients with “true” RHT, and whether this effect is sus-
tained for up to 48 weeks. Study enrollment (in Europe, North America,

Asia and Australia) is completed, and results are expected in 2022.

2.1 | Study patients

Eligible study participants are legal adults. They are required to have
“true” RHT, that is, they should meet the following inclusion crite-
ria throughout the screening, run-in, and randomization process. They
should have a history of uncontrolled BP despite taking at least three
antihypertensive medications for at least 1 year before screening, and
at least three antihypertensive drugs from different pharmacological
classes for at least 4 weeks before screening. At screening, participants
should have a sitting systolic blood pressure (SiSBP) > 140 mm Hg
assessed by measurement of unattended automated office blood pres-
sure (WAOBP), in the absence of a secondary cause of hypertension. A
trough SiSBP > 140 mm Hg measured as uUAOBP is also a requirement
for starting standardized background therapy (SBT, see Treatments
section); for entering the placebo run-in period after 4 weeks of SBT;
and for trial randomization. Patients complying with all these require-
ments are considered to have “true” RHT, while patients failing any
of the SiSBP requirements are considered to have pseudo-RHT and
are not enrolled. This high threshold for uAOBP° (as compared with
guideline-reported values for AOBP [135 mm Hg]?) is an important
aspect of the study design and was chosen in order to increase the
sensitivity of the study to treatment effects.

Patients with either confirmed severe hypertension (grade 39),
recent (previous 6 months) major cardiovascular, renal, cerebrovascu-
lar medical complications, or heart failure (New York Heart Association
stage IlI-IV) are excluded, as are patients with N-terminal probrain
natriuretic peptide levels > 500 pg/ml or an estimated glomerular
filtration rate < 15 ml/min/1.73 m2. The complete lists of inclu-
sion/exclusion criteria are provided in Tables S1-S3 in the Data
Supplement.

All patients provided written informed consent prior to enrollment.
The ethics committees or institutional review boards of all the par-
ticipating sites approved the protocol. The study is conducted in full
compliance with the International Conference on Harmonization Good
Clinical Practice Guideline, the principles of the Declaration of Helsinki,
and the laws and regulations of the country in which it is performed.

2.2 | Study design

The study comprises four consecutive periods (Figure 1). Period 1) The
screening period (4-12 weeks) is used to select patients with RHT and
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FIGURE 1 PRECISION study design

confirm the diagnosis of “true” RHT; patients fulfilling the screening cri-
teria SiSBP > 140 mm Hg are switched to SBT for 4 weeks to improve
treatment adherence. Period 2) The single blind (SB) run-in period
(4 weeks), where placebo is added to SBT, is used to exclude placebo
responders. Period 3) This treatment period (48 weeks) consists of
three sequential parts: Part 1) a 4-week double blind (DB), ran-
domized, parallel-group and placebo-controlled part, where patients
receive aprocitentan 12.5 mg, aprocitentan 25 mg, or placebo in a
1:1:1 ratio; Part 2) a 32-week SB and single-arm part, where patients
receive aprocitentan 25 mg; and Part 3) a 12-week DB, random-
ized, parallel-group and placebo-controlled withdrawal (DB-WD) part,
where patients are rerandomized to aprocitentan 25 mg or placebo in
a 1:1 ratio. Lastly, Period 4) The safety follow-up period covers the 30
days after the last dose of study treatment.

2.3 | Randomization

Randomization is implemented by an independent Interactive
Response Technology system. During the treatment period of the
study, the rerandomization that occurs at the end of the SB part is

stratified according to the randomized treatment used in the DB part.

24 | 4 Treatments
Study treatment (aprocitentan/placebo) are provided as identical
tablets of 12.5 and 25 mg aprocitentan or matching placebo.

The SBT is a single-tablet triple fixed combination of a CCB

(amlodipine), an ARB (valsartan), and a diuretic (hydrochlorothiazide);

two dose strengths are available: 5/160/25 mg and 10/160/25 mg,
respectively. The maximum tolerated dose strength is selected at
the investigator’s discretion during the treatment period of the
study and must be kept stable for at least 1 week prior to
randomization continuing through the end of the DB part and
again during the DB-WD part. Patients who are treated with a -
blocker at screening will continue their treatment throughout the
study.

Study treatment and SBT are to be taken every morning except on
the morning of study visit days, where treatment is administered after
the completion of the visit assessments and the measurement of BP.

Study treatment and SBT compliance are assessed throughout the
study based on tablet counting. In addition, intake of SBT is moni-
tored by assessing both participant urine via liquid chromatography
with tandem mass spectrometric to detect valsartan, and by direct
observed treatment intake, performed before start of the ambulatory
BP monitoring (ABPM).

2.5 | Study assessments

Trough UAOBP is measured at each visit with the same automated
oscillometric sphygmomanometer (Microlife WatchBP Office), which
records five sitting BP readings (one per minute, first value excluded
from the average), with the patient resting undisturbed, alone (unat-
tended) in a quiet place for 5 min.

ABPM is performed over a 24-h period with the Mobil-O-Graph NG
device at baseline, and Weeks 4, 36, and 40. Systolic BP and diastolic
BP are measured every 20 min from 06:00 to 23:00 and every 30 min
from 23:00 to 06:00. Monitoring is initiated between 06:00 and 11:00.



DANAIETASH ET AL.

WILEY -

Adverse events are recorded throughout the study.
The schedule of visits and assessments is provided in Tables S4 and
S5 in the Data Supplement.

2.6 | Efficacy and safety endpoints

The primary efficacy endpoint is the change from baseline to Week 4 of
DB treatment in mean trough SiSBP measured as uAOBP, where base-
line is defined as the last available measurement before the start of DB
treatment.

The key secondary efficacy endpoint is the change from DB-WD
baseline (Week 36 or last available measurement before Week 36) to
Week 40 in mean trough SiSBP measured as UAOBP. Other secondary
efficacy endpoints include changes from baseline to Week 4 and from
DB-WD baseline to Week 40 in mean trough sitting diastolic blood
pressure (SiDBP) measured as uAOBP and in 24-h systolic/diastolic BP,
measured by ABPM.

Safety assessments include adverse events, vital signs, body weight,
clinical laboratory findings, and 12-lead electrocardiograms.

The complete list of study endpoints including pharmacokinetic
and biomarker endpoints is provided in Tables S6-S8 in the Data

Supplement.

2.7 | Statistical analyses
Inthis design report, continuous endpoints are summarized by descrip-
tive statistics and categorical variables by numbers and percentages.
Categorical variables were compared using the Cochran-Mantel-
Haenszel test for ordered variables and the Chi-square test for nominal
variables. In addition, a stepwise multivariable logistic regression was
performed for the patients with pseudo-RHT and those who were
randomized to identify predictors of pseudo-RHT among the patient
characteristics at screening (P < .05 for inclusion in the model).

In the final analysis, three null hypotheses will be tested (See Figure
S1 in the Data Supplement). The first two null hypotheses, which stip-
ulate there is no difference between aprocitentan and placebo in the
DB part, in the mean change from baseline to Week 4 in mean trough
SiSBP measured as uAOBP (H4q for aprocitentan 25 mg and Hq for
aprocitentan 12.5 mg). These hypotheses will be tested at a two-sided
significance level of .025 using the Bonferroni correction. The third null
hypothesis (Hsg) is that there is no difference between aprocitentan
25 mg and placebo in the DB-WD part, in the mean change from DB-
WD baseline (Week 36) to Week 40 in mean trough SiSBP measured
as UAOBP. This hypothesis will only be tested if Hg or Hyq is rejected:
at a two-sided significance level of .05 if both Hqg and H,o have been
rejected and at a two-sided significance level of .025 if only one of
H1g and Hyg has been rejected. In this way the overall type | error is
protected at .05.

The primary analysis will include all randomized patients who have
a baseline SiSBP measured as uAOBP. Changes from baseline to vis-

its up to Week 4 will be analyzed using a mixed model with factors for

treatment group, time, and treatment by time interaction, and covari-
ates for baseline SiSBP and the interaction between baseline and
time.

The key secondary analysis will include all patients who were reran-
domized in the DB-WD part and have a DB-WD baseline (Week 36)
SiSBP assessment. Changes from DB-WD baseline (Week 36) to Week
40 will be analyzed with the same mixed model as described above
but using the DB-WD baseline and an additional factor for stratum (ie,
randomized treatment in the DB part).

The sample size was driven by the power for the key secondary
endpoint. The within-group standard deviation for the change from
DB-WD baseline (Week 36) to Week 40 in mean trough SiSBP (mea-
sured as UAOBP) was expected to be around 15 mm Hg.1° With a type
| error of .05, the sample size needed for 90% power to detect a dif-
ference of 5 mm Hg between aprocitentan 25 mg and placebo was 380
patients (190 per groups in the DB-WD part). To have 380 patients in
the DB-WD part, a total of 600 patients were to be randomized (200
in each of the three groups in the DB part, assuming a drop-out rate
of 37% between randomization and rerandomization). Ultimately, 730
patients were randomized. The overrunning was caused by the addition
of sites to compensate for the lower recruitment due to the Covid-19
pandemic.

Endpoint analyses are described in Table S? and changes to the pro-

tocol occurring after study start in Table S10, in the Data Supplement.

3 | RESULTS

Recruitment of patients for PRECISION began in June 2018 and was
completed in January 2021. A total of 1965 individuals were screened
at 193 sites in 22 countries. Most patients were recruited from Europe
(52.1%) and North America (37.4%), and fewer from Asia and Australia
(10.5%).

3.1 | Patient disposition

Out of 1965 screened patients, 911 were included in the placebo-run-
in period and 730 were randomized (Figure 2). Overall, 1235 (62.8%)
patients were not randomized. Most of the inclusion failures (n = 1054)
occurred during the screening period, whereas the number of failures
in the placebo run-in period was lower (n = 181). The most common
reason for exclusion (44.4% of 1965) was failure to meet the SiSBP >

140 mm Hg inclusion criteria.

3.2 | Patient characteristics

3.2.1 | Randomized population

The randomized population was predominantly male (59.5%) and white
(82.9%), and the mean age was 61.7 years (Table 1). Over two thirds
were obese (body mass index [BMI] > 30 to < 40 kg/m?) or severely
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TABLE 1 Patient characteristics at screening

Characteristics

Age (years)
18-< 65
65-<75
>75

Sex
Men

Geographic area
Europe
North America
Asia/Australia

Race
White
Black/African American
Asian
Other or not reported
Missing®

BMI (kg/m2)
Low to overweight (< 30)
Obese (30- < 40)
Severely obese (>40)
Missing®

eGFR (ml/min/ 1.73 m2)
CKD stage 1-2 (>60)
CKD stage 3a (45-59)
CKD stage 3b-4 (15-44)
CKD stage 5 (< 15)
Missing®

Medical history
Diabetes mellitus
Ischemic Heart Disease
Stroke
Congestive heart failure

Sleep apnea syndrome

Values are means (standard deviation) for continuous variables; n (%) for categorical variables.

Nonrandomized patients n = 1235

Pseudo- RHT?
n=_872

622+118
463(53.1)
290(33.3)
119(13.6)

513(58.8)

429 (49.2)
316 (36.2)
127 (14.6)

637(73.1)
129(14.8)
87(10.0)
19(2.2)
322+64
315(36.1)
387 (44.4)
85(9.7)
85(9.7)
748 +21.6
541 (62.0)
97 (11.1)
65 (7.5)
1(.1)
168(19.3)

372(42.7)
217 (24.9)
140(16.1)
101(11.6)
114(13.1)

Non-pseudo-
RHT?
n=2363

63.0+125
182(50.1)
118(32.5)
63(17.4)

211(58.1)°

146 (40.2)
187 (51.5)
30(8.3)

250(68.9)
81(22.3)
22(6.1)
8(2.2)
2(.6)
323+6.9
139(38.3)
157 (43.3)
40(11.0)
27(7.4)
65.9 +26.1
195(53.7)
56 (15.4)
69(19.0)
4(1.1)
39(10.7)

184(50.7)
123(33.9)
65(17.9)
66(18.2)
46(12.7)

Randomized
patients,n =730

61.7 +10.6
409 (56.0)
249 (34.1)
72(9.9)

434(59.5)

448 (61.4)
232(31.8)
50(6.8)

605 (82.9)
82(11.2)
38(5.2)
5(.7)
33.7+6.2
225(30.8)
399(54.7)
106 (14.5)
76.4+21.9
568 (77.8)
93(12.7)
69(9.5)

389(53.3)
222(30.4)
167 (22.9)
137(18.8)
103(14.1)

P-value

Pseudo-RHT?
versus
randomized

0541

.8010

<.0001

<.0001

.0001

.9188

<.0001
0135
.0006
<.0001
5461

2Patients with pseudo-RHT did not meet the SiSBP > 140 mm Hg inclusion criteria at screening, at switch to standardized background therapy, at run-in entry,
or at randomization. Patients with non-pseudo-RHT failed inclusion for a reason other than SiSBP < 140 mm Hg.

bMissing in one non-pseudo-RHT patient.

“Nonrandomized patients meeting the SiSBP exclusion criterion at screening may have an incomplete set of assessments.
Abbreviations: BMI, body mass index; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; RHT, resistant hypertension; SiSBP, sitting

systolic blood pressure.
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FIGURE 2 Patient disposition. *From different pharmacological classes for at least 4 weeks before screening. "Laboratory values out of
accepted ranges included: alanine aminotransferase or aspartate aminotransferase >3 times the upper limit of normal, hemoglobin <100 g/L,
estimated glomerular filtration rate <15 mL/min/1.73 m2, N-terminal pro-brain natiuretic peptide >500 pg/ml. ¥Causes for exclusion/
non-inclusion reported under ‘other’ relate to the inclusion/exclusion criteria provided in Tables S1-S3 in the Data Supplement. More than one
cause of inclusion failure may apply per patient. BP indicates blood pressure

TABLE 2 Sitting systolic and diastolic blood pressure measured as unattended automated office blood pressure at screening and baseline

Nonrandomized patients,n = 1235 Randomized patients,n = 730
Pseudo RHT? Non-pseudo-RHT?
Characteristics n=2872 n=2363
At screening At screening At screening At baseline
(n=2863) (h=347) (n=725) (n=730)
SiSBP (mm Hg) 141.3+ 145 160.7 + 16.1 156.9 + 11.6 153.3+8.9
SiDBP (mm Hg) 824+ 120 88.0+13.6 88.5+10.6 87.6+9.7

Values are mean =+ standard deviation.

2Patients with pseudo-RHT did not meet the SiSBP > 140 mm Hg inclusion criteria at screening, at switch to standardized background therapy, at run-in entry,
or at randomization. Patients with non-pseudo-RHT failed inclusion for a reason other than SiSBP < 140 mm Hg.

Abbreviations: RHT, resistant hypertension; SiSBP, sitting systolic blood pressure; SiDBP, sitting diastolic blood pressure.

obese (BMI > 40 kg/m?2) and a history of cardiovascular diseases (measured as UAOBP) of the randomized patients was 156.9/88.5 mm
was frequent. The average estimated glomerular filtration rate was Hg at screening and 153.3/87.6 mm Hg at baseline (Table 2).

764 + 21.9 ml/min/1.73 m2, and 22.2% patients had stage 3 or 4

chronic kidney disease at screening (estimated glomerular filtration

rate > 15 to < 60 ml/min/1.73 m?). The randomized participants were 3.2.2 | Pseudo-RHT population (description at
receiving < 3 (1.5%), 3 (36.4%), 4 (45.3%) or > 5 (16.3%) antihy- screening)

pertensive medications at screening, with renin angiotensin system

blockers, diuretics, and CCBs being the most common treatments; Participants who were not randomized because they failed any of the

61.2% patients received a p-blocker (Figure 3). The mean SiSBP/SiDBP four SiSBP > 140 mm Hg inclusion criteria, were considered to have
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FIGURE 3 Mainindividual antihypertensive therapies of randomized participants at screening. ACEls indicates angiotensin-converting
enzyme inhibitors; ARBs: angiotensin receptor blockers; RD renal denervation; MRAs: mineralocorticoid receptor antagonists

TABLE 3 Multivariable logistic regression model to identify independent predictors for pseudoresistant hypertension

Covariate Class Odds ratio® 95% ClI P-value

Race Asian 1.377 .839 2.259 9737
Black or African American 1.863 1.300 2.672 .0309
White 1

BMI <30 kg/m? 1.453 .981 2.151 .0100
30- < 40 kg/m? 1.015 .702 1.466 .1802
>40 kg/m? 1

History of diabetes Present .702 .553 .892 .0038
Absent 1

Systolic BP at screening per mm Hg increase .930 .920 939 <.0001

20dds ratio < 1 indicates decreased risk for pseudoresistant hypertension as compared to the reference category (Odds ratio = 1).

Age group, sex, region, chronic kidney disease, diastolic BP at screening and history of ischemic heart disease, stroke, congestive heart failure and sleep apnea
syndrome were not statistically significant at the .05 level in the stepwise procedure.

Based on 1385 patients who had pseudo RHT or were randomized; 217 patients were excluded due to missing values for the explanatory variables.
Abbreviations: BMI, body mass index; BP, blood pressure; Cl, confidence interval.

pseudo-RHT. These pseudo-RHT patients were more likely to have
been recruited in North America/Asia/Australia than the randomized
patients (50.8% vs. 38.6%) and to be Black, African American, or Asian
(24.8% vs. 16.4%). They tended to have a lower than the randomized
patients (32.2 vs. 33.7 kg/m2) and were less likely to have a history of
cardiovascular disease (Table 1). The pseudo-RHT patients also tended
to receive fewer antihypertensive treatments (3.3 + 1.0 [n = 855]
on average vs. 3.6 + 1.1 [n = 728] in randomized patients) and to
have lower SiSBP/SiDBP than the randomized patients (Table 2). In a
multivariable logistic regression analysis including the patients with
pseudo-RHT and those who were randomized, black race, low BMI, and
low SiSBP at screening were independent predictors of pseudo-RHT, as
was (absence of) history of diabetes (Table 3).

Individual patient data illustrate the stability of SiSBP during the
screening and run-in periods for the patients with “true” RHT. These
patients present minor increases or decreases in SiSBP from one visit
to the next contributing to a limited overall change (Table 2), while
most patients with pseudo-RHT experience adrop in SiSBP during both
periods (Figure 4).

4 | DISCUSSION

The PRECISION study investigates the effect of adding aprocitentan,
an endothelin receptor antagonist, on top of guideline-recommended

antihypertensive medications,>* thereby exploring the utility of dual
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FIGURE 4 lllustration of the blood pressure lowering effect
associated with study design (n: patients with assessments). SBT
indicates standard background therapy; SiSBP: sitting systolic blood
pressure

endothelin antagonism as a complementary therapeutic approach for
the treatment of RHT. The study was designed to overcome frequent
methodological limitations that may result in the inclusion of patients
who do not have “true” RHT. An analysis of the study inclusion failures
shows that 44.4% of the screened patients considered as candidates
for a supplementary treatment for RHT have pseudo-RHT.

The main strength of the study design is the use of a long
screening/run-in period (at least 8 weeks) before randomization to
select patients with “true” RHT. This period includes 4 weeks of
SBT provided as a single-tablet triple antihypertensive treatment
combination, which should reduce medical inertia while improving
adherence,® and 4 weeks of placebo run-in to exclude placebo respon-
ders. To the best of our knowledge, this is the most rigorous study
design yet employed to ensure inclusion of patients with “true” RHT
within a clinical trial. Another strength of the design is a long treat-
ment period extending over 48 weeks with 16 planned visits. The initial
4 weeks DB part is designed to confirm the BP treatment effect com-
pared with placebo and the tolerability of the two dose strengths of
aprocitentan (12.5 and 25 mg) selected from the previous Phase 2
dose-finding study,!? thereby demonstrating the short-term effects
and fast onset of BP lowering efficacy. In the dose-finding study, at
least 80% of the expected BP reduction was already observed within
the first 2 weeks of treatment.’® To demonstrate the long-term BP
lowering effect of aprocitentan, a randomized DB-WD part was added
following a long-term SB active treatment part. This design has become
standard at least in children to avoid long-term placebo exposure.’
Thus, the PRECISION design addresses both the BP lowering effect of
aprocitentan and the persistence of this effect for up to 48 weeks in a
single study.

Pseudo-RHT exclusion is a crucial step in the investigation of
RHT.18 More than one third of the patients referred for RHT may
not have a confirmed diagnosis.2?2° The diagnosis of RHT, based

on reliable BP measurement and the optimization of background

antihypertensive therapies, has not always been optimal in previous
RHT clinical trials. This may have affected the proper identification of
those patients who may benefit from a new treatment for RHT.2%13
In the PRECISION trial, pseudo-RHT patients were excluded at four
critical steps prior to randomization including screening, switch to
SBT, run-in entry, and randomization. These patients accounted for
44.4% of all screened patients, while 18.5% were excluded for areason
other than BP stabilization. The high inclusion failure rate highlights
the importance of rigorous exclusion of pseudo-RHT, which would
likely reduce the variability of BP changes observed in past RHT
trials.

The characteristics of the population enrolled in the PRECISION
study underline the well known high-risk profile of RHT patients
with a high prevalence of comorbidities. Diabetes and previous stroke
were considerably more frequent in the PRECISION study (53% and
22%, respectively) than in previous RHT trials (14-47% and 8-13%,
respectively),81121-24 while obesity and renal dysfunction were in the
upper severity range reported in these studies. The low prevalence of
sleep apnea (14% in PRECISION vs. 16-32% in the previously cited
trials) may be explained by the absence of a proactive investigation
in the PRECISION study and is similar to that reported in a Veterans
Administration RHT cohort.2> The best predictors for “true” RHT in
the PRECISION study were higher BP and BMI at screening and white
race.

To treat RHT, it is widely accepted that there is a medical need
for additional pharmacological therapy acting on pathways different
from those currently targeted.*#2% Aprocitentan has a mechanism of
action that fits the RHT pathophysiological profile®?27 and is distinct
from that of drugs targeting the renin angiotensin system or producing
sodium depletion.?8 Therefore, it is hypothesized that aprocitentan can
be combined with background therapy including ACEIs/ARBs, CCBs
and diuretics to provide additional BP lowering potential in a suscep-
tible population with difficult-to-control BP? and multiple pathologies
and cardiovascular risk factors.

41 | Study limitations
Office BP measurement has been the gold standard to evaluate
the effect of BP decrease on morbidity/mortality from 196727 until
recently (STEP trial),3® but current guidelines recommend out-of-
office BP measurement, such as ABPM, for confirmation of the diag-
nosis of RHT3# to eliminate white-coat effect. The choice of UAOBP
for both the confirmation of the diagnosis and the evaluation of the
patients may thus be seen as a limitation of the study but it is asso-
ciated with less burden for the patients than ABPM, which requires
repeat recording until validated. Moreover, like ABPM, uAOBP mini-
mizes white coat effect®! secondary to sympathetic activation®2 and
may be closer to worldwide medical practice.®

It should be noted that the description of the screen-failure patients
was not planned by study protocol. Furthermore, ineligible patients
were not required to complete all study assessments and individual

data may be missing.
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Resistant hypertension is common and associated with significantly
increased cardiovascular risk. Identification of “true” RHT requires
specific emphasis on appropriate BP measurement techniques, confir-
mation of uncontrolled BP by out-of-office BP measurement, attention
to potential secondary causes, and assessment/confirmation of patient
adherence with prescribed medication, which should be optimal. The
current study applies a rigorous work-up to confirm “true” RHT and
a design that includes a placebo-controlled phase with two doses of
aprocitentan to demonstrate the short-term BP lowering efficacy in
“true” RHT. Importantly, the study design also allows assessment of
long-term sustainability of BP lowering up to 48 weeks to confirm the
durability of the effect. The baseline data from the PRECISION study
presented here readily demonstrates the high rate of pseudo-RHT in a
patient population referred for RHT and the importance of thorough
clinical workup as summarized above. Most importantly, findings from
this study will inform on the utility of aprocitentan as add-on therapy to
established guideline-recommended background medication to reduce
BP in patients with “true” RHT and its capacity to achieve BP control.
More broadly, the study will establish the usefulness of dual endothelin

antagonism as a therapeutic principle in the treatment of RHT.
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