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Aprocitentan in the treatment

of resistant arterial hypertension:
promising possibilities of
endothelin-oriented therapy.
Review

Resistant arterial hypertension (RAH) remains one of the most challenging clinical
problems in modern cardiology, especially among patients with concomitant type 2 dia-
betes mellitus, obesity, and chronic kidney disease (CKD). Despite the use of standard
combination treatment regimens, a significant proportion of patients fail to achieve tar-
get blood pressure (BP) levels, thereby elevating cardiovascular and nephrological risk.
Excessive activation of the endothelin system, particularly endothelin-1, plays a crucial
role in the pathogenesis of RAH by promoting vasoconstriction, sodium retention, vas-
cular remodelling, and progression of target organ damage.

Aprocitentan, the first dual endothelin receptor (ETA and ETB ) antagonist approved
for the treatment of RAH, introduces new opportunities for targeted pathogenetic
therapy. This article summarises current data on the mechanisms of action, pharmaco-
logical properties, clinical efficacy, and safety of aprocitentan based on findings from
the multicenter PRECISION trial. Aprocitentan has been shown to provide a sustained
and clinically significant reduction in BP, including in elderly patients and those with
CKD, with an acceptable safety profile. Thus, aprocitentan is considered a promising
alternative or adjunct to standard treatment strategies for RAH, with potential car-
dio- and nephroprotective properties, paving the way for personalised antihypertensive
therapy. Further long-term real-world studies are warranted to confirm its impact on
cardiovascular risk and renal disease progression. Incorporation of endothelin receptor
antagonism into contemporary treatment algorithms may significantly enhance risk
stratification and optimisation of therapy in patients with true resistant hypertension,
particularly in high-risk multimorbid populations.
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Resistant arterial hypertension (RAH) remains one of the most complex and
clinically significant issues in modern cardiology and internal medicine.
Despite the availability of a broad spectrum of antihypertensive drugs and
clearly defined therapeutic algorithms, a substantial proportion of patients
fail to achieve target blood pressure (BP) levels even with combination
therapy. According to epidemiological studies, the prevalence of true resistant
hypertension among treated patients with hypertension is approximately
10—15 %, whereas in the population of patients with chronic kidney disease
(CKD), this rate is two to three times higher [15, 24, 38].

Particularly unfavourable prognoses are observed in patients with a com-
bination of RAH and metabolic comorbidities, notably type 2 diabetes mel-
litus (T2DM) and obesity [6, 23, 36, 37]. Such patients are characterised by
pronounced insulin resistance, chronic low-grade inflammation, activation
of neurohumoral systems, and progressive target organ damage. The pres-
ence of CKD further complicates the selection of antihypertensive therapy
by limiting the use of mineralocorticoid receptor antagonists due to the risk
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of hyperkalemia and a decline in glomerular filtra-
tion rate (GFR), thereby necessitating alternative
therapeutic approaches [8, 17, 22].

Endothelial dysfunction plays a key role in the
pathogenesis of RAH, accompanied by excessive
production of vasoconstrictive and proliferative
mediators. Among these, endothelin-1 is particularly
important as one of the most potent endogenous vaso-
constrictors. It contributes to increased peripheral
vascular resistance, sodium retention, vascular wall
remodelling, and the progression of cardio-renal dam-
age [4, 25, 43]. Activation of the endothelin system is
associated with more severe hypertension, reduced
responsiveness to standard antihypertensive therapy,
and increased risk of cardiovascular events [29, 34].

In this context, aprocitentan, a first-in-class dual
endothelin receptor antagonist specifically approved
for the treatment of RAH, has attracted consider-
able attention [9, 13]. Unlike selective antagonists,
aprocitentan blocks both endothelin ETA and
ETB receptors, providing a more comprehensive
modulation of endothelin-mediated mechanisms
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of vasoconstriction and organ damage [21, 27, 32].
Clinical studies have demonstrated its ability to
achieve sustained reductions in blood pressure in
patients at high cardiovascular and renal risk, includ-
ing those with CKD and T2DM.

Therefore, investigating the role of aprocitentan
in the treatment of RAH is a relevant area of current
research, offering new perspectives for personalised
antihypertensive therapy in complex clinical patient
populations.

Pathophysiological role of endothelin-1

in resistant hypertension

Endothelin-1 (ET-1) is one of the most potent
endogenous vasoconstrictors. It exerts its effects
via ETA and ETB receptors located on vascular
smooth muscle cells, endothelium, cardiomyocytes,
and renal tissue cells [20, 43]. Excessive activation
of ETA receptors promotes vasoconstriction, sodium
retention, myocardial hypertrophy, progression of
nephropathy, and the development of resistance to
standard antihypertensive therapy (Fig. 1) [42].
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Figure 1. Pathophysiological mechanisms of blood pressure regulation in resistant hypertension: the role of the
sympathetic nervous system, renal afferent and efferent pathways, and the central nervous system [22]
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Dual blockade of ETA and ETB receptors not only
reduces vasoconstriction but also partially preserves
endothelium-dependent vasodilation, which is a key
pharmacological advantage of aprocitentan over
selective endothelin receptor antagonists [20, 27].

Pharmacological characteristics

of aprocitentan

Aprocitentan is an active metabolite of macitentan
and belongs to the class of dual endothelin receptor
antagonists (ERAs), blocking both ETA and ETB
receptors [14, 16, 44]. The drug was initially devel-
oped by Idorsia Pharmaceuticals and subsequently
licensed to Janssen. In March 2024, aprocitentan
received FDA approval in the United States for the
treatment of arterial hypertension in adult patients
with inadequate blood pressure control despite
combination antihypertensive therapy [10]. The
recommended dose is 12.5 mg once daily, with or
without food, in combination with other antihyper-
tensive agents. Contraindications include pregnancy
and hypersensitivity. As of the date of this article,
aprocitentan is not registered in Ukraine and is not
available on the national pharmaceutical market [1].

The pharmacodynamic effects of aprocitentan are
driven by dual blockade of ETA and ETB endothelin
receptors. Endothelin-1, a potent vasoconstrictor,
plays a central role in the pathogenesis of resis-
tant hypertension by increasing systemic vascular
resistance, promoting sodium and water retention,
remodelling vascular walls, and contributing to
target organ damage [5, 30, 31].

Blockade of ETA receptors reduces vasoconstric-
tion and vascular smooth muscle cell proliferation,
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Figure 2. Endothelin-1-dependent mechanisms of
regulation of vascular tone and cell proliferation: the role
of ETA- and ETB-receptors in vascular smooth muscle
cells and endothelium and pharmacological targets of
dual blockade of endothelin receptors [32]

whereas modulation of ETB receptors affects both
vascular and renal endothelin-mediated effects,
including natriuresis and vascular tone. This dual
mechanism provides more comprehensive inhibition
of endothelin-mediated pathological processes than
selective receptor antagonists [11] (Fig. 2).

Clinically, aprocitentan demonstrates a sustained,
dose-dependent reduction in both systolic and dia-
stolic BP, maintenance of antihypertensive effects
with long-term use, and reversibility upon drug
discontinuation. In addition, potential nephro-
protective effects have been reported, including
a reduction in albuminuria in patients with CKD,
which is particularly important for individuals at
high cardiorenal risk [28, 33].

Aprocitentan has favourable pharmacokinetic
properties allowing once-daily dosing. It is well
absorbed after oral administration, with peak plasma
concentrations reached within several hours. Its
bioavailability is not significantly affected by food
intake.

The drug exhibits high plasma protein binding,
ensuring a stable systemic effect. It is primar-
ily metabolised in the liver into pharmacologically
active metabolites, and its half-life is sufficiently long
to maintain therapeutic levels over 24 hours [26, 45].

Aprocitentan is excreted via both bile and urine.
Its pharmacokinetic profile remains relatively stable
in patients with mild to moderate renal impairment,
which is especially important given the high preva-
lence of CKD among patients with RAH. Clinical
trial data indicate that routine dose adjustment is
not necessary in elderly patients or those with mod-
erately reduced GFR [19].

Clinical efficacy: the PRECISION study

The pivotal evidence supporting the clinical effi-
cacy of aprocitentan comes from the multicenter,
randomised, double-blind, Phase III PRECISION
trial (NCT03541174) in patients with RAH. The
study enrolled 730 adult patients with a systolic BP
> 140 mm Hg despite receiving at least three anti-
hypertensive agents, including a renin-angiotensin
system blocker, a calcium channel blocker, and
a diuretic. More than half of the participants were
taking four or more antihypertensive medications,
confirming the severe and truly resistant nature of
hypertension in the study population [35].

The study design included multiple sequential
phases, allowing assessment of both short-term and
long-term efficacy, as well as the durability of the
antihypertensive effect following treatment discon-
tinuation. The primary endpoint was the change in
seated systolic BP, measured by automated office BP
monitoring, after 4 weeks of treatment compared
with baseline [7].
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Results demonstrated that after only 4 weeks of
therapy, aprocitentan at a 12.5 mg dose provided
an additional reduction in office systolic BP of
approximately 15 mm Hg, which was statistically
significantly greater than placebo. A similar trend
was observed for diastolic BP, with a clinically
meaningful decrease. These findings indicate the
rapid onset of antihypertensive action of aprociten-
tan, even in patients with longstanding and drug-
resistant hypertension.

During the 32-week extension phase, the anti-
hypertensive effect of aprocitentan was maintained
without signs of tachyphylaxis or diminishing
efficacy. Patients initially receiving placebo who
were later switched to active treatment showed
a gradual, sustained BP reduction, confirming the
reproducibility and consistency of the effect. In the
randomised withdrawal phase, BP increased in the
placebo group but remained controlled in the aproci-
tentan group, providing strong evidence of a causal
relationship between the drug and BP control.

Subgroup analysis revealed particularly pro-
nounced antihypertensive effects in elderly patients
(=75 years) and in those with stage 3—4 CKD and
macroalbuminuria

groups traditionally associated with high car-
diovascular and renal risk, as well as limited treat-
ment options. These findings support the potential
benefit of aprocitentan in complex clinical scenarios
where efficacy and safety are paramount [39].

Safety and tolerability

The safety profile of aprocitentan was compre-
hensively evaluated in the multicenter PRECISION
trial and demonstrated an acceptable benefit—to—
risk ratio in patients with resistant hypertension and
elevated cardiovascular and renal risk [35].

The most common adverse event was dose-
dependent fluid retention, clinically manifesting as
peripheral oedema. The incidence of this complica-
tion was approximately 9% in the 12.5 mg group
and exceeded 18 % with the 25 mg dose, significantly
higher than in the placebo group. In most cases, the
oedema was mild to moderate and was successfully
managed by optimising diuretic therapy without
requiring discontinuation of treatment.

It should be noted that fluid retention occurred
more frequently in patients with pre-existing heart
failure, CKD, and T2DM — populations inherently
at higher risk of fluid-electrolyte imbalance. This
underscores the importance of close clinical monitor-
ing, particularly during the early stages of therapy,
including assessment of body weight, peripheral
oedema, and urine output [8].

A key advantage of aprocitentan is the absence of
clinically significant hepatotoxicity, distinguishing

it from earlier members of the endothelin receptor
antagonist class. No notable elevations in liver trans-
aminases or cases of drug-induced liver injury were
observed, which is especially important in patients
with comorbidities and polypharmacy.

Transient, moderate increases in natriuretic pep-
tide levels (notably NT-proBNP and MR-proANP)
were observed during early therapy, which later
stabilised and returned to baseline after drug dis-
continuation. This suggests a compensatory response
to changes in volume status rather than impaired
myocardial function.

Serious adverse events, including hospitalisa-
tions for decompensated heart failure, were mainly
observed in patients with a history of severe car-
diovascular disease and were more common at
higher doses. Consequently, the 25 mg dose was not
approved for clinical use due to the increased risk of
fluid retention without additional antihypertensive
benefit. The 12.5 mg dose demonstrated an optimal
balance of efficacy and safety.

Place of aprocitentan in current guidelines

According to the 2023 European Society of
Hypertension (ESH) guidelines, the foundation of
RAH management remains a stepwise intensifica-
tion of therapy with mandatory use of combination
regimens that include a renin-angiotensin system
blocker, a calcium channel blocker, and a diuretic. If
target BP is not achieved, mineralocorticoid recep-
tor antagonists (MRAs), particularly spironolactone,
are recommended as fourth-line agents [2].

However, clinical practice shows that a significant
proportion of patients with RAH cannot tolerate
therapeutic doses of spironolactone due to hyperka-
lemia, declining GFR, or hormone-related adverse
effects such as gynecomastia and erectile dysfunc-
tion. These limitations are especially relevant for
patients with CKD, T2DM, and the elderly, who
represent the primary population with true resistant
hypertension.

In this context, aprocitentan is viewed as a prom-
ising therapeutic alternative or adjunct to standard
treatment regimens. Unlike MRAs, aprocitentan
targets a distinct key pathogenic mechanism of
RAH — the endothelin system — thereby enabling
BP reduction independently of aldosterone-medi-
ated pathways [36].

Aprocitentan may be particularly valuable in
patients with stage 3—4 CKD, where spironolac-
tone is limited or contraindicated. Clinical trial data
indicate that, in this patient subgroup, aprocitentan
not only provides a clinically meaningful BP reduc-
tion but also reduces albuminuria, positioning it as
a potential component of a cardionephroprotective
strategy.

46
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Furthermore, aprocitentan may benefit elderly
patients, who are more sensitive to the adverse
effects of conventional antihypertensive drugs and
are frequently subject to polypharmacy. Its phar-
macokinetic profile and once—daily dosing support
improved adherence and easier integration into
complex treatment regimens.

Nephroprotective potential

and combination therapy

An increasing body of experimental and clinical
data supports the role of endothelin receptor antago-
nists not only in BP control but also in slowing the
progression of CKD. Endothelin-1 is a key mediator
of intrarenal vasoconstriction, glomerular hyperten-
sion, inflammation, and fibrosis. Its overactivation
is associated with progressive albuminuria and
a decline in GFR. Therefore, blockade of endothe-
lin receptors represents a pathogenetically justified
nephroprotective strategy [34].

Clinical trials with ERAs have demonstrated
significant reductions in proteinuria in patients
with CKD of various etiologies, including diabetic
nephropathy. Decreased albuminuria carries inde-
pendent prognostic value, as proteinuria is a well-
established predictor of renal disease progression
and cardiovascular complications. In this context,
aprocitentan is particularly noteworthy, as stud-
ies in patients with RAH and CKD revealed more
pronounced BP reductions in subgroups with mac-
roalbuminuria and reduced GFR [40].

Dual ETA and ETB receptor blockade may
reduce intraglomerular pressure, suppress inflam-
matory activity, and slow tubulointerstitial fibro-
sis. These effects extend beyond BP control and
position aprocitentan as a promising component of
comprehensive cardiorenal protection in patients
with RAH, T2DM, and CKD.

An auspicious direction is combination therapy
with sodium-glucose co-transporter 2 inhibi-
tors (SGLT2i). These agents have been shown to
reduce the risk of CKD progression, cardiovascular

Conflicts of interest: none.

mortality, and heart failure hospitalisation, regard-
less of diabetes status. Their mechanisms include
reducing intraglomerular hypertension, inducing
natriuresis, exerting anti-inflammatory effects, and
exerting metabolic effects.

Combining aprocitentan with SGLT2 inhibitors
may yield synergistic benefits by targeting different
but complementary pathways: endothelin-mediated
vasoconstriction and proximal tubular sodium-glu-
cose reabsorption. Moreover, SGLT2i may partially
offset the risk of fluid retention associated with
ERAs, improving the safety profile of such combina-
tion regimens [3, 18, 41].

Thus, available evidence supports the role of
aprocitentan not only as an effective antihyperten-
sive agent for RAH but also as a potential component
of multifaceted cardiorenal protection. Further clini-
cal studies of ERA and SGLT2i co-administration
may expand treatment options for high-risk patients.

Conclusions

Resistant arterial hypertension remains one of the
most challenging clinical problems, particularly in
patients with comorbid T2DM, obesity, and CKD,
where achieving target BP is often hindered by
complex pathophysiology and limited tolerance to
standard treatment regimens.

Dysregulation of the endothelin system plays
a pivotal role in the development and maintenance
of RAH, justifying the use of targeted therapy via
endothelin receptor blockade.

Aprocitentan, as a dual ETA/ETB receptor
antagonist, has demonstrated clinically significant
and sustained BP reduction in patients with RAH,
including those at high cardiorenal risk.

Current clinical data support aprocitentan’s
manageable safety profile and its consideration as an
effective alternative or adjunct to mineralocorticoid
receptor antagonists in patients with contraindica-
tions or intolerance to standard therapies, while
its nephroprotective potential warrants further
investigation.

Authorship contributions: conception and design, critical revision of the article — I.P.D., P.P.K,, O.V.K,;
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XapKiBCbKMIT HAI[IOHATBHUI MEANYHUI yHIBEpCUTET

AnpouuTEHTaH Y NiKyBaHHI PE3UCTEHTHOI apTepianbHOI rNNepTeHa3ii:
NePCNEeKTVBHI MOXXIMBOCTI eHOOTENIH-OpieHTOBaHOI Tepanii. Ornsa

PesucrentHa aprepianbia rineprensisi (PAT) saiuiiaerbesi OQHIEW 3 HAWCKIaAHINMX KIIHIYHUX TIPOOJIEM CydacHOi
Kap1ioJiorii, 0co6JIMBO B TAIIEHTIB i3 CYIYTHIM IlyKPOBUM AiabeTOM 2 THUILY, OKUPIHHAM i XPOHIYHOK XBOPOOOK HUPOK.
HesBakarouu Ha 3aCTOCYBaHHS CTAHAAPTHUX KOMOIHOBAHUX CXeM JIIKYBaHHSI, 3HAYHA YACTUHA XBOPUX HE JIOCSTAE [[LIbOBUX
PiBHIB apTepiaJIbHOTO THUCKY, 1110 3yMOBJIIOE BUCOKHIT CEPIIeBO-CYAMHHUI Ta HedPOJIOTiUHMI pU3uK. BaxkimBy posib y 1ato-
reHesi PAT Bizirpae HanMipHa akTHBallis €H0TEJiHOBOI CUCTEMH, 30KpeMa eHIO0TeiHY-1, SKnil CIPUYMHSE BA30OKOHCTPHK-
11i10, 3aTPUMKY HATPilo, Cy/JUHHE PEeMO/IeIIOBaHHS Ta IPOrpecyBaHHs ypakeHHs OpraHiB-MillleHel.

AnporitenTaH — Tepinuii noABiHUIT antaronicT perenrtopis eanoreniny (ETA tTa ETB), cxanenuii nys gikysamuas PAT,
JIEMOHCTPY€E HOBI MOKJIMBOCTI TApPreTHOI MaTOreHeTUYHOI Tepalii. Y cTaTTi y3araJbHeHO Cy4YacHi JiaHi 111010 MeXaHi3MiB
i anpouuTeHTaHy, #oro GapMaKoJOriYHUX BJACTHBOCTEH, KIIHIYHOI e(heKTUBHOCTI Ta 6e3MeYHOCTi Ha TiACTaBi Pe3y/Ib-
tariB 6aratorienTposoro pociuimkenas PRECISION. ITokasaHo, 10 anmpouuTeHTaH 3abe3nedye CTilike Ta KIiHIYHO 3Ha-
Yylie 3HUKEHHS apTepialbHOTO THCKY, 30KpeMa B MAIliEHTIB MOXUJIOTO BiKy Ta XBOPUX i3 XPOHIYHOIO XBOPOOOIO HUPOK, i3
OPUITHATHUM TIPOdLIEM MePeHOCHOCTI. TAKUM YMHOM, AIIPOIUTEHTAH PO3IJISIAIOTH SIK IEPCIEKTUBHY aJIBTEPHATHBY 200
JIOTIOBHEHHSI JI0 CTAaHAAPTHUX cXeM JikyBaHHs1 PAIL i3 moTeHmiitHuMu KapAionpoTeKTOPHUMU Ta He(DPOIPOTEKTOPHUMU
BJIACTUBOCTAMH, 110 Bi/IKPUBAE HOBI MOKIMBOCTI 711 IEPCOHAJI30BAHOI aHTUTIIEpPTeH3UBHOI Tepartii. /[ miaTBepAKkeH s
HOro BILIMBY Ha CEPIIEBO-CYAMHHUI PU3KK Ta MPOrPECYBAHHS 3aXBOPIOBAHb HUPOK HEOOXI/HI ITOAJIBII JOBIOCTPOKOBI
JIOCJTIPKEHHS B PEAJIbHIX YMOBAX. BKIIIOYEHHST aHTArOHICTY PelenTopiB eHA0TEiHY 0 CYyYaCHUX aJTOPUTMIB JIiKyBaHHS
MOJKe 3HAYHO TTOKPAIIUTU CTPATU(IKAIII0 PUSUKY Ta ONTUMI3aIliIo Teparii y MaI[i€HTiB 3 iCTUHHO PE3UCTEHTHOIO TillepTeH-
3i€10, 0COOJIMBO Y TIOMYJIALISIX 3 BACOKUM PU3UKOM TIOJIMOPOIHIX 3aXBOPIOBAHb.

KniouoBi ciioBa: pe3ucreHTHA apTepiajibHa TillepTeHsist, eH0TeliH-1, aHTarOHICTH PEIEeNTOPiB eH0TENiHY, AlIPOIIUTEHTAH,
nogsiiina 6;1okaza ETA/ETB-peuentopis, Xxponiuna XBopo0a HUPOK, IIyKPOBHIi AiabeT 2 THILy.
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