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Aprocitentan for Resistant Hypertension
By: George Chalil, Pharm.D., MBA

Background: Resistant hypertension
(RH), a condition associated with an
increased cardiovascular risk, is defined
as above-goal elevated blood pressure
(BP) despite the concurrent use of three
or more antihypertensives, commonly
including a long-acting calcium channel
blocker, an angiotensin-converting en-
zyme inhibitor or receptor blocker, and
a diuretic at the maximum or maximally
tolerated doses or the use of four or
more antihypertensives regardless of
BP level.12 The American Heart Associa-
tion’s 2018 Scientific Statement indicat-
ed that approximately 10.3 million US
adults met the criteria for RH.! The en-
dothelin (ET) pathway plays a signifi-
cant role in the pathogenesis of volume
and salt-dependent forms of RH, how-
ever, it has not been previously target-
ed by antihypertensive medications.34
Therefore, aprocitentan, a dual endo-
thelin receptor antagonist (ERA), was
evaluated for its efficacy in treating ele-
vated BP in a phase 2 clinical trial.> This
trial demonstrated that aprocitentan
monotherapy produced a significant
reduction in BP in patients with mild-
to-moderate hypertension. Consequent-
ly, PRECISION, a Phase 3 clinical trial,
was conducted to determine ap-
rocitentan’s efficacy and safety as a part
of combination therapy for RH.3 Based
on the results of that study, ap-
rocitentan (Tryvio®; Idorsia Pharma-
ceutical) was approved by the Food and
Drug Administration (FDA) in March
2024 for the treatment of hypertension

in combination with other antihyper-
tensive drugs to lower BP in adult pa-
tients not adequately controlled on oth-
er medications.t

Mechanism of Action: The binding of
ET-1 to its receptors, ETa and ETg can
precipitate hypertension by enhancing
endothelial dysfunction, vascular hy-
pertrophy and remodeling, sympathetic
nervous system activation, and en-
hanced aldosterone production.6 Ap-
rocitentan, a dual endothelin ERA,
blocks the attachment of ET-1 to its
receptors, thus lessening these hyper-
tensive effects.

Clinical Trial: The PRECISION study
was a multi-center, blinded, random-
ized, parallel-group, phase 3 study to
determine whether aprocitentan, added
to three antihypertensives of different
pharmacologic classes, produced a sig-
nificant reduction in BP compared with
placebo in patients with RH and wheth-
er this effect could be sustained for up
to 40 weeks.3 Eligible participants had
an uncontrolled, sitting systolic BP of
> 140 mm Hg despite taking at least
three antihypertensive medications
including a diuretic for at least 1 year
before screening. Unattended automat-
ed office blood pressure readings were
done at each visit and 24-hour ambula-
tory BP monitoring (ABPM) was per-
formed at specific intervals. Adverse
events were recorded throughout the
study. During screening, all patients
were switched from their individual
antihypertensive regimens (except beta



blockers) to a standardized therapy consisting of a sin-
gle-pill triple combination of amlodipine, valsartan,
and hydrochlorothiazide at fixed doses of either
5 mg/160 mg/25 mg or 10 mg/160 mg/25 mg. The
maximally tolerated standardized doses were utilized.
The active treatment study period, which lasted
48 weeks, was divided into three consecutive parts in
which aprocitentan or placebo was administered as
add-on therapy. Part 1 was a 4-week double-blind,
randomized, placebo-controlled segment in which pa-
tients were assigned to receive either aprocitentan
12.5 mg, aprocitentan 25 mg, or a placebo in equal pro-
portions (1:1:1). Part 2 was a 32-week single-blind se-
quence in which all patients were assigned to receive
aprocitentan 25 mg. Part 3 spanning 12 weeks was the
withdrawal part of the active treatment period in
which patients were re-randomized to receive either
aprocitentan 25 mg or a placebo at a 1:1 ratio. The pri-
mary and key secondary endpoints were changes in
the mean trough sitting systolic blood pressure (SBP)
from baseline to week 4 (Part 1) and from withdrawal
baseline (week 36) to week 40 (Part 3), respectively.
Seven-hundred and four patients completed part 1,
613 completed part 2, and 577 completed part 3. The
least square mean (SE) change in office SBP at 4 weeks
was -15.3 (0.9) mm Hg, -15.2 (0.9) mm Hg, and
-11.5 (0.9) mm Hg for aprocitentan 12.5 mg, 25 mg,
and placebo groups, respectively. The difference of the
aprocitentan 12.5 mg and 25 mg compared to placebo
was -3.8 (1.3) mm Hg (97.5% confidence interval (CI):
-6.8 to -0.8; p=0.0042) and -3.7 (1.3) mm Hg (97.5%
Cl: -6.7 to -0.8; p=0.0046), respectively. For the second-
ary endpoint, office SBP after 4 weeks of withdrawal,
the SBP increased significantly with placebo compared
with aprocitentan (5.8 mm Hg difference; 95% CI: 3.7
to 7.9; p<0.0001). The most frequent adverse event
was mild-to-moderate edema or fluid retention which
occurred in 9%, 18%, and 2% of those who received
aprocitentan 12.5 mg, 25 mg, and placebo, respectively.
The authors concluded that in patients with RH, ap-
rocitentan was superior to placebo in reducing BP at
week 4 with a sustained effect at week 40 and was gen-
erally well tolerated.

Safety: The most common adverse reactions occurring
in 22% of patients treated with aprocitentan were
edema/fluid retention and anemia.® The drug could
cause hepatotoxicity, and therefore, it is recommended
that baseline serum aminotransferase levels and total
bilirubin be repeated periodically during treatment
and as clinically necessary. Aprocitentan carries a
black box warning for fetal-embryo toxicity. Prescrib-
ers and patients must be enrolled in a Risk Evaluation
Mitigation Strategy (REMS) program.

Dosing and Administration: The FDA-approved dose
of aprocitentan is 12.5 mg once daily with or without
food.6 The drug should be initiated in females of child-
bearing age only after confirmation of a negative preg-
nancy test. Negative pregnancy tests need to be con-
firmed monthly during treatment and 1 month after
discontinuation. The package insert outlines specific
recommendations for patients to prevent pregnancy
during their course of therapy. Aprocitentan is not rec-
ommended in patients with renal failure (eGFR
< 15 mL/min) or on dialysis and those with moderate
or severe hepatic impairment (Child-Pugh class B and
C). There are no dosage adjustments for patients with
severe renal impairment and for those with mild he-
patic impairment (Child-Pugh class A).

Cost and Availability: Tryvio® 12.5 mg film-coated
tablets are available as blister packs containing
10 tablets (NDC 80491-8012-8) or as bottles contain-
ing 30 tablets (NDC 80491-8012-13).6 Tryvio® may be
purchased through Walgreens Specialty Pharmacy.”
Each 12.5 mg tablet costs approximately $31, so a 1-
month supply would be about $960.

Formulary Status: Aprocitentan (Tryvio®) is not cur-
rently on the CCHS Adult Formulary.
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Additions to the Adult CCHS Formulary

Drug Pharérllj::loglc Formulary Use Restrictions/Comments
Afamitresgene
Autoleucel Unresectabl.e or Restricted to the Departments of
Cellular Metastatic
(Tecelra®) . Hematology/Oncology and
Immunotherapy Synovial :
Intravenous Bone Marrow Transplantation
C Sarcoma
Injection
Nitazoxanide, Paromomycin, and
Praziquantel will be restricted to
Infectious Diseases.
Antiparasitic Agents Albendazole is not restricted.
(albendazole, nita- Antiparasitic Pathogen-directed . L
. > : Dose rounding of these agents is in-
zoxanide, paromomy- Agents Parasitic Infections . X ™
: . cluded in Up-to-Date® Lexidrug™.
cin, praziquantel)
These agents are excluded from the
Dose Optimization Pharmacy Con-
sult Service for both adult and pedi-
atric patients.
Restricted to providers within Adult
Behavioral Health for the treatment
of opioid use disorder in adult pa-
tients and will be limited to outpa-
tient use only
Buprenorphine . .
(Brixadi®) Opioid it Compliance Wlth all of the _REMS
: Program requirements for Brixadi®
Extended-Release Partial Use : : .
; : must be ensured prior to dispensing
Subcutaneous Agonist Disorder .
C the corresponding extended-release
Injection LD
buprenorphine injection.
Note: The restriction criteria for
Sublocade® will be modified to mim-
ic the restriction criteria for
Brixadi®.
Restricted to the Department of
Hematology/Oncology for the treat-
ment of patients with prostrate can-
cer unable to receive a GnRH agonist
Degarelix for treatment initiation due to the
. Advanced . .
(Firmagon®) GnRH Prostrate risk of clinical tumor flare (for a to-
Subcutaneous Antagonist Cancer tal of 1 month or one dose); restrict-
Injection ed to outpatient use only.
Note: The degarelix 240 mg kit will
be the only product on Formulary
(i.e, the 80 mg kit remains non-
formulary.)
Delandistrogene-
moxeparvovec-rokl Restricted to the Department of
. Gene Duchenne :
(Elevidys®) Neurology for outpatient use only
Therapy Muscular Dystrophy
Intravenous
Injection

REMS=Risk evaluation mitigation strategy GnRH=Gonadotropin-releasing hormone




Additions to the Adult CCHS Formulary

Drug

Pharmacologic
Class

Formulary Use

Restrictions/Comments

Donanemab-azbt

Anti-Amyloid

Restricted to the Center for Brain
Health for outpatient use only in a
formalized protocol

Note: In the enterprise, cognitive
neurologists not part of the Center

ligemiter) Monoclonal Alz}_lelmer > for Brain Health may also prescribe
Intravenous . Disease . . .
o Antibody donanemab in the outpatient setting
Injection . : :
under this formalized protocol (i.e.,
are able to meet all aspects of the
formalized protocol including moni-
toring and managing of adverse drug
reactions).
Restricted to the Department of
Gusellouma ment of ulceratve colits for outpe:
(Tremfya®) Interleukin-23 Moderate-to-Severe tient use onl p
Intravenous Inhibitor Ulcerative Colitis y
Injection Note: Guselkumab subcutaneous
injection remains non-formulary.
Obecabtagene
Autoleucel CAR-T R/R Restricted to the Department of
(Aucatzyl®) Hematology/Oncology and Bone
Immunotherapy Precursor ALL g
Intravenous Marrow Transplantation
Injection
Ocrelizumab
and Anti-CD20 Various forms
Hyaluronidase-ocsq Restricted to the Department of
(Ocrevus Zunovo™) Monoclonal of Neurology for outpatient use onl
Antibody Multiple Sclerosis &Y P y
Subcutaneous
Injection

Zolbetuximab-clzb
(Vyloy®)
Intravenous
Injection

Anti-CLDN 18.2
Monoclonal
Antibody

CLDN18.2 positive/
HER2 negative
Locally Advanced
Unresectable or
Metastatic Gastric or
Gastroesophageal
Junction Adenocarcinoma

Restricted to the Department of
Hematology/Oncology in patients
unable to tolerate and/or unlikely to
benefit from immune checkpoint
inhibitors; restricted to outpatient
use only

Note: Dose rounding of
zolbetuximab-clzb was approved as
follows: round to the nearest vial if
within 10%.

CAR-T=Chimeric antigen receptor T-cell R/R=Relapse or refractory ALL=Acute lymphoblastic leukemia
HER2=Human epidermal growth factor receptor 2




Changes to Restrictions of Medications on the Adult CCHS Formulary

Drug Pharmacologic Formulary Use Changes to Restrictions/
Class Comments
Buprenorphine
(Sublocade®) Opioid
Extended-Release Partial Opioid Use Disorder [ Please refer to Adult Formulary
Subcutaneous Agonist Addition Table
Injection
Restricted to the Department of In-
fectious Diseases for the following
indications:
1. Inpatient setting for pathogen-
directed osteoarticular and
endovascular infections as a
bridge to outpatient therapy.
2. Outpatient setting for pathogen-
Dalbavancin directed treatment of ABSSS],
(Dalvance®) Antimicrobial . . osteoarticular, and endovascular
Various Infections ) : . :
Intravenous Agent infections in patients who are
Injection not candidates for formulary
CCHS agents and with insurance
approval for dalbavancin.
3. Florida Region Hospital-at-Home
with Infectious Disease consult.
4. Emergency Department Ohio
East Region (Marymount, Men-
tor, Hillcrest ED) for acute bacte-
rial skin and soft tissue infection.
Dax1botu.11numA : Modified restrictions to include
(Daxxify®) Neuromuscular Cervical
Intramuscular Blocker Dystonia the Department O.f Neurology fqr
et treatm_ent of c¢_erv1cal dystonia in the
outpatient setting
Modified restrictions to allow for
droperidol to be administered out-
Droperidol Dopamine side of an ICU-designated unit if a
Intravenous D2 Receptor Antiemetic patient is in a monitored unit
Injection Agonist (telemetry) and a baseline EKG is
obtained (regardless of one-time
dose or multiple doses)
Efgartlg;rgod alfa Modified restrictions to include th.e
T Neonatal Fc Department of Neurology for use in
Receptor CIDP patients with CIDP in the outpatient
(Vyvgart® Hytrulo) . .
Antagonist setting
Subcutaneous
Injection

ABSSSI=Acute bacterial skin and skin structure infections ED=Emergency department ICU=Intensive care unit EKG=Electrocardiogram

CIDP=Chronic inflammatory demyelinating polyneuropathy




Changes to Restrictions of Medications on the Adult CCHS Formulary

Drug Pharmacologic Formulary Use Changes to Restrictions/
Class Comments
Modified restrictions to include pa-
tients undergoing major -cardiac,
vascular, and thoracic surgery that
FhtnoEen refuse to accept cryoprecipitate
Conceptrate, e el C.o ngemtal Criteria for use in these patients will
(RiaSTAP®) Product Fibrinogen . .
C - be restricted to ordering by Hema-
Intravenous Derivative Deficiency .
T tology or by Staff Anesthesia in con-
sultation with Hematology for the
indications of low fibrinogen and
clinically significant bleeding at-
tributable to low fibrinogen.
IncobotulinumtoxinA
(Xeomin®) Neuromuscular Laryngeal Modified restrictions to include the
Intramuscular Blocker Dystonia Department of Otolaryngology for
Injection use in the outpatient setting
Nifedipine Calcium
Immediate- Channel Tocolytic Modified restrictions to include
Release Therapy use by the Department of Obstetrics
Blocker .
Capsules for tocolysis
When used for hepatic encephalopa-
thy, rifaximin is restricted to inpa-
Rifaximin tients not receiving broad-spectrum
(Xifaxan®) Rifamycin Hepatic antibiotics.
Tablet Encephalopathy
Note: Rifaximin use is not restricted
for other indications.
Tarlatamab-dlle Bispecific
(Imdelltra™) b Cancers with Modified restrictions to include use
Monoclonal .
Intravenous . small cell histology by Gynecology/Oncology
o Antibody
Injection
Modified restrictions (when utilized
for CRS) to state: Restricted for the
Tocilizumab management of CRS
®
(Actemra®) Mon(?clonal CRS Note: This modification removes the
Intravenous Antibody , S .
_— verbiage about services it is restrict-
Injection

ed to, prescriber restrictions, and
need for Hematology/Oncology
consult

CRS=Cytokine-release syndrome




| Drug | PharmacologicClass Formulary Use | Details |

Oncology Plasma Cell Disorders Updates to cons.ult agrefament.
1. The expansion of this agree-
SOP for Bone Marrow Transplant . X .
Oncology ment to sites outside of Main
Pharmacy C Lymphoma . .
Medications . Campus (i.e., the Enterprise).
Consult Leukemia o .
Acreement Solid Tumors 2. The addition of a disease
5 state: Solid Tumor Oncology

SOP=Standard operating procedure

| Drug | PharmacologicClass FormularyUse |  Details |

DUE=Drug use evaluation IBD=Inflammatory bowel disease



Additions to the Pediatric CCHS Formulary

Drug Pharmacologic Class Formulary Use Restrictions/Comments
Nitazoxanide, Paromomycin, and
Praziquantel will be restricted to
Infectious Diseases.
. " Albendazole is not restricted.
Antiparasitic Agents

(albendazole, nita-
zoxanide, paromo-
mycin, praziquantel)

Antiparasitic
Agents

Pathogen-directed
Parasitic Infections

Dose rounding of these agents is in-
cluded in Up-to-Date® Lexidrug™.

These agents are excluded from the
Dose Optimization Pharmacy Con-
sult Service for both adult and pedi-
atric patients.

Restricted as follows:
1. Initiation of therapy for heart

Dapagliflozin . . .
(1~Par§(iga®) SGLT2 Inhibitor Heart Failure function use is restricted to the
Tablet Depa.rtme.nt of Cardiology.
2. Continuation of therapy from
home is not restricted.
Restricted to Staff Physicians from
Delandistrogene- the Department of Pediatric Neurol-
moxeparyovec-rokl Gene Duchenne ogy for oqtpa.tient use only after pri-
(Elevidys®) ey e or authorization or covered approv-
Intravenous al has been obtained from the pa-
Injection tient’s insurance in conjunction with
the manufacturer.
Restricted as follows:
Initiation of therapy for PVS is re-
stricted as follows:
1. Eligible patients will be identi-
fied by Pediatric Cardiology or
Pediatric Cardiac Intensive Care
Unit providers AND
2. Will require a Pediatric Hema-
tology/Oncology consult
Imatinib Tyrosine CML 3 Or(.lelilmust ble placoed b%] a Pesdl_ff
(Gleevec™) Kinase ALL aglc . ?mato ogy/Oncology Sta
Tablet Inhibitor PVS Physician

Continuation of therapy from home

orders require order entry by a Pe-

diatric Hematology/Oncology Staff

Physician

1. Agents that may be used as oral
chemotherapy require order
entry by a Staff Physician. In-
cludes initial dose, continuation,
discontinuation, and modifica-
tion.

SGLT2=Sodium-glucose cotransporter-2 CML=Chronic myeloid leukemia AML=Acute lymphoblastic leukemia PVS=Pulmonary vein stenosis




Additions to the Pediatric CCHS Formulary

Drug Pharmacologic Class Formulary Use Restrictions/Comments
Restricted as follows:
. 1. Initiation of therapy is restricted
: Selective .
Selexipag Prostacvelin to Staff Physicians and Fellows
(Uptravi®) Y PAH from the Departments of Pediat-
Receptor ; .
Tablet Aconist ric Cardiology and Pulmonology.
& 2. Continuation of therapy from
home is not restricted.
Restricted as follows:
Initiation is restricted to patients
with recommendation from the
Treprostinil P.edlatrlc Pulmonary Hyperten-
(Orenitram®) sion Team
Direct Vasodilator PAH 1. Orders can be placed by any pre-
Extended-Release , . X .

Tablet scriber, including residents.
Continuation of therapy from
home is not restricted.

1. Orders can be placed by any pre-
sriber, including residents.

PAH=Pulmonary arterial hypertension

Denial to the Pediatric CCHS Formulary

Drug Pharmacologic Class Formulary Use Details

A DUE indicated that tinidazole use

Tinidazole : " " : was primarily for off-label manage-
Tablet Antiparasitic Agent Parasitic Infections ment of IBD and not for parasitic

infections.

DUE=Drug use evaluation IBD=Inflammatory bowel disease

Product Standardization to the Pediatric CCHS Formulary

Drug Pharmacologic Class Formulary Use Details

Site-specific therapeutic inter-
changes that automatically sub-
stitute moxifloxacin for levofloxa-

Moxifloxacin Infections caused by Myco- | cin will be removed.
(oral and Antibiotic bacteria spp., Nocardia spp,
[V formulations) and M. genitalium Moxifloxacin will remain on For-

mulary at all sites, with no auto-
matic substitutions to levofloxa-
cin.




Changes to Restrictions of the Pediatric CCHS Formulary
Changes to Restrictions/
Comments

Restricted as follows:

Initiation of therapy for PVS is re-

stricted as follows:

1. Eligible patients will be identified

Bevacizumab by Pediatric Cardiology or Pediat-

(Avastin®) Monoclonal PVS ric Cardiac Intensive Care Unit

Intravenous Antibody providers AND

Injection 2. Will require a Pediatric Hematol-
ogy/Oncology consult

3. Order must be placed by a Pediat-
ric Hematology/Oncology Staff
Physician

Modified restrictions for IV

sildenafil as follows:

1. Initiation is restricted to patients
with recommendation from the
Pediatric Pulmonary Hyperten-
sion Team*

2. Conversion from oral sildenafil to
IV sildenafil is restricted to pa-
tients with recommendation from
the Pediatric Pulmonary Hyper-
tension Team*

Modified restrictions for oral

PAH sildenafil as follows:

1. Initiation is restricted to patients
with recommendation from the
Pediatric Pulmonary Hyperten-
sion Team*

2. All oral sildenafil dose adjust-
ments must be recommended by
the Pediatric Pulmonary Hyper-
tension Team*

3. Continuation of therapy is not
restricted. (Does not require rec-
ommendation by the Pulmonary
Hypertension Team)+

Drug Pharmacologic Class Formulary Use

Sildenafil

(Revatio®) Phosphodiesterase-5
Tablet Enzyme Inhibitor

Intravenous Injection

PVS=Pulmonary vein stenosis PAH=Pulmonary arterial hypertension [V=Intravenous

*Can be ordered on any pediatric unit by any certified provider (including residents) after recommendation made by the Pulmonary Hypertension
Team.

+Can be ordered on any pediatric unit by any certified provider (including residents).



| Drug | Pharmacologic Class Formulary Use

Restricted as follows:

The Departments of Pediatric Gastro-
enterology, Pain Management, Hema-
tology/Oncology, Palliative Medicine,
and Pediatric ICU for use in patients
currently on opioid therapy who have

Methylr.laltrexone . . failed at least two scheduled (e.g., not
(Relistor®) Peripheral-Acting .y .
g PRN) and administered laxative
Off-Label Opioid Receptor OIC .
. agents for 48 hours, or patients are
Intravenous Antagonist NPO
Administration Patients will be limited to two doses
of methylnaltrexone.

1. IV administration is limited to
patients on vasoactive support
for whom subcutaneous absorp-
tion may be poor.

IBD=Inflammatory bowel disorder OIC=Opioid-induced constipation ICU=Intensive care unit PRN=As needed NPO=Nothing by mouth
IV=Intravenous



