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Alpha-adrenoceptor antagonistas (alpha-blockers)
Angiotensina converting enzyme (ACE) inhibitors
Angiotensin receptor blockers (ARBS)
Beta,-adrenoceptor agonists (B,-agonists)
Calcium-channel blockers (CCBs)

Centrally acting sympatholytics

Direct acting vasodilators

Endothelin receptor antagonists

Ganglionic blockers
Nitrodilators
Phosphodiesterase inhibitors
Potassium-channel openers )
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http://www.cvpharmacology.com/vasodilator/alpha
http://www.cvpharmacology.com/vasodilator/ACE
http://www.cvpharmacology.com/vasodilator/ARB
http://www.cvpharmacology.com/cardiostimulatory/beta-agonist
http://www.cvpharmacology.com/vasodilator/CCB
http://www.cvpharmacology.com/vasodilator/Central-acting
http://www.cvpharmacology.com/vasodilator/direct
http://www.cvpharmacology.com/vasodilator/ETblockers
http://www.cvpharmacology.com/vasodilator/Ganglion
http://www.cvpharmacology.com/vasodilator/nitro
http://www.cvpharmacology.com/vasodilator/PDEI
http://www.cvpharmacology.com/vasodilator/K-openers
http://www.cvpharmacology.com/vasodilator/renin
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Cuatro tipos de

vasodilatadores
« GMP c 0 AMP c dependientes

e Inhibidores ALFA

e Inhibidores directos del Ca
citoplasmatico

e Inhibidores directos dela Fosforilacion
cadena liviana de la miosina
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Cuatro tipos de

vasodilatadores
« GMP c 0 AMP c dependientes

e Inhibidores ALFA

e Inhibidores directos del Ca
citoplasmatico

e Inhibidores directos dela Fosforilacion
cadena liviana de la miosina
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Cuatro tipos de

vasodilatadores
« GMP ¢ 0 AMP ¢ dependientes

e Inhibidores ALFA

e Inhibidores directos del Ca
citoplasmatico

e Inhibidores directos dela Fosforilacion
cadena liviana de la miosina
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ACCION DE LA ADENOSINA
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ADENOSINA

Purina endogena

« Vasodilatador coronario y cerebral

 Deprime actividad del nodo sinusal y atrioventricular

 Uso terapéutico: tratamiento y diagnostico de taquicardias
supraventriculares

» Respuesta corta duracion: degradacion enzimatica (eritrocitos y células
endoteliales)

« Vida media < 10 segundos
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Therapy with Approved PAH Drugs

Evidence

AAor B
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WHO-EC IV
2.5 ANOS

FC 1v

Epoprostencol Iv™

Ambrisentan
Bosentan

lHHoprost inhaled, v
NMacitentan®™
Riociguat
Sildenafil

Tadalafil
Treprostinil SC, v

Upfront Combination

EVIDENCIA PARA

TERAPEUTICAEN CFIV
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Epoprostenol (Flolany

WHO Class 111 / IV

Intravenosa via central venouscatheter
Half life approx 4

Minutes
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Long-term Outcome in IPAH
With Epoprostenol
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Meta-Analysis of Published Randomized Controlled
With Epoprostenol in Pulmonary Arterial Hypertension
by Mantel-Haenszel and Peto Methods
The analysis included 215 patients in 3 trials.
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Mantel-Haenszel z=2.35p =0.019
Heterogeneity p = 0.182

RR =70%

Peto z=2.52 p=0.012
Heterogeneity p = 0.153
RR = 68% rafael.porcile@vaneduc.edu.ar
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https://en.wikipedia.org/wiki/Selexipag#cite_note-FDA-apn-2
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Analogos de las prostaciclinas

Prostacyclin Pathway: Investigational
Agents

Endothelium Endothelium
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Oral prostacyclin analogs
. ‘\/\1/7 + Beraprost
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Vasodilation and decreased
cell proliferation

D'Callaghan DS, et al. Nat Rev Cardiol, 2011,8:526-538 —
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Selexipag

Selexipag Is a prostacyclin IP receptor
agonist. It Is not prostacyclin or a
prostacyclin analog. It is orally available
and undergoes rapid hydrolysis to the
active metabolite, ACT-333679

Inflammatory Inflammatory

Disease ' Disease
Protective Prooacatory

Cardiovascular:
Atherosclerosis Prostacyclin
Pulmonary: (PG|2)
PAH and IPF

Anti- Pro-
Inflammatory Inflammatory

rafael.porcile@vaneduc.edu.ar

Musculoskeletal:
RA and OA




GRIPHON

Patients with PAH" target
N=1150
6MWD 50450 m

Placebo Selexipag
= twice dally twice daily
E Primary efficacy end point: time to first morbidity/mortality event

*IPAH; FPAH; APAH-CTD; simple, congendal systemic-lo-pulmonary shunts 21 year postsurgical repair; HIV infection;
or drugs and toxing

hitp:/icknicaitrials govict2/showNCT01106014

o




Selexipag
Selective prostacyclin IP receptor agonist

The GRIPHON study

Designed to demonstrate a
prolongation of time to the first
morbidity/mortality event for
selexipag compared to placebo and
to evaluate the safety of the
selexipag In PAH patients.

rafael.porcile@vaneduc.edu.ar



Selexipag

Selective prostacyclin IP receptor agonist

The GRIPHON study

| Selexipag decreased the risk of a
morbidity/mortality event versus placebo
by 39% (p<0.0001).

Functional Class, PAH etiology and background PAH therapy.
Patients were treated for up to 4.3 years. The overall tolerability
profile of selexipag in GRIPHON was consistent with
prostacyclin therapies

rafael.porcile@vaneduc.edu.ar
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Tres tipos de vasodilatadores

« GMP ¢ 0 AMP ¢ dependientes

e Inhibidores directos del Ca
citoplasmatico

e Inhibidores directos dela Fosforilacion
cadena liviana de la miosina
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pDEs

GMP

EL GMPc es degradado
a GMP por la
fosfodiesterasa
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Con que recursos farmaceuticos
contamos Hoy
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Table 1. Comparison of Ideal Treatment Goals with Those Achieved by Inhaled Nitric Oxide in Adults with the Acute

Respiratory Distress Syndrome (ARDS).

Ideal Treatment Goals

Improved oxygenation

Decreased pulmonary vascular resistance

Decreased pulmonary edema
Reduction or prevention of inflammation

Cytoprotection

Protection against infection

Physiological Effects of Inhaled Nitric Oxide

20% Improvement in approximately 60% of patients for only 1 to 2 days in
clinical trials, with no associated survival benefit***; may significantly
improve oxygenation in very severe cases and buy time for the institu-
tion of other means of support

Selective pulmonary vasodilator of uncertain benefit in acute lung injury or
ARDS characterized by mild pulmonary hypertension®; may have a
supportive role in patients with acute right-sided heart failure, particu-
larly in association with increased pulmonary vascular resistance and
hypoxemia

May be influenced by effects on hemodynamics, inflammation, infection,
and the alveolar-capillary membrane

Conflicting evidence of its antiinflammatory efficacy at multiple molecular
and clinical levels

May contribute to the formation of cytotoxic reactive nitrogen species and
reactive oxygen species, especially when administered with high con-
centrations of oxygen; conversely, may prevent the generation of reac-
tive oxygen species by free iron and scavenge hydroxyl radicals™

Direct antimicrobial effects,? but associated with an increased incidence of
ventilator-associated pneumonia in one study*
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Figura 3. Evolucion de la presion sistémica y pulthonar con la admindstracion de prostaciclinas y dxdo
nittico. e observd que la desconexion que se realiza para admindstrar el farmaco agrava la hipertension
pultmonar por hipoxia, Gentileza del Depattamento basico de Neonatologia, Hospital de Clinicas.
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Exogenous
Organic nitrates —» Nitric oxide

Isosorbide Mononitrate

' { Isosorbide Dinitrate
. f o i l— Nitroglycerin

BAY compounds

Guamilato L-arginine + O,  —— Nitric Oxide
ciclasa soluble cGMP T \
Nitric Oxide
En el eitﬁplasma Synthase Nitrate & Nitrite
(NOS)
Estimulos L Arginina

Culmodulma
Acetil colina Endogenous
ADP
Bradicinina
Estrés de guanilato ‘
Cizallamient ciclasa
Glutamato

L-Citrulina  GTP - GMP
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ACCIONES

PRESENTACION FARMACOCINETICA
2 FARMACOLOGICAS
e Ampollasx 50 mg e Vasodilatador arterial y
. ¢ |V:1-2 minutos.
*S5No D:D 5% 250 ml + « Indicado en la profilaxis y TTO « sublingual: 1-3 minutos.
50 mg de ntg de la angina de pecho, en ICC *VO: 1 hora.
* 1ml = 250 mcg y cronica » Tépica: 30 minutos
* Coadyuvante en cx, para . Semlvl;la .
controlarla HTA pre o intra e Birarin

hosp, la isquemia miocardica
 |V: 10 minutos.

« Sublingual: 30-60 minutos.
*VO:8-12 horas.

* Tépica: 8-24 horas.

* Metabolismo

* Hepdtico casi al 100%.

* Eliminacioén

e Aclaramiento renal.




NITROPUSIATO

ACCIONES
PRESENTACION FARMACOCINETICA
FARMACOLOGICAS
* Ampolla por 50 mg * Urgencia hipertensiva
+ DAD5% 250 ml + 1 amp ; (Ee cr':’cefatl.:;patla hipertensiva) . m::t,tg: accién entre 1-2
de 50 mg de nitropusiato s
L ¢ Aneurisma disecante de aorta ¢ Efecto maximo entre 1y 10
=a 200 mcg por ml. l
o 1 vial d& 5D toer w250 trd « Vasodilatador arterial y minutos
mg Venoso ¢ Duracién de 1 - 10 minutos
de SG5%, concentracion después de parar la infusién
final 20 * no prolongar mds de 24-48
e 11 horas su perfusién, por la

toxicidad por cianuros

* Metabolismo tisular y en los
hematies, siendo los
principales metabolitos el
clanuro

¢ Eliminacién renal



NITRATO DE ISOSORBIDE

PRESENTACION Y
PREPARACION

ACCIONES
FARMACOLOGICAS

FARMACOCINETICA

« Tabletas por 5 mg (sublingual)

e Tabletas por 10 mg via oral
(Isordil)

¢ Vasodilatador relaja los vasos
sanguineos incrementando asi
el suministro de sangre y
oxigeno al corazén.

e Se usa para prevenir y tratar el
dolor precordial provocado
por laangina de pecho

e Prevencién de la angina de
esfuerzos

* [AM
*|CC

* Espasmo esofdgico sin reflujo
gastroesofagico

* Se absorbe en el tracto digestivo, se
metabolizaen el higado. La
administracion sublingual se evita
este paso

* Sublingual se produce efectos
cardiovasculares de 2 -5 minutos

* Orales muestra su efecto de 15 a 40
minutos

* Laduracion de los efectos en
administracion sublingual es de 1 -
2 horasdespuésde la
administracion

» Laduracion de los efectosen la
administracion oral esde 4-6 horas

* Los nitratos de accion sostenida de
i4h

» Eseliminado por orina

» Categoria de riesgo cen el
embarazo




Cinco minutos
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RIOCIGUAT

’\ULlla Jas
V“Wtjtabkn

lqmw.. “[um
50 "’una “

Dosificacion.

Por via oral 1mg, 3 veces por dia
durante 2 semanas. Dosis diaria
maxima 7,5mg (25mg 3 veces por
dia).

rafael.porcile@vaneduc.edu.ar



Via NO/sGC/cGMP

L-Arginina L-citrulina

Riociguat

Inhibidor
PDE-5

Relajacion
vascular e

inhibicion
de la
remodelacion



Left Ventricular Systolic
Dysfunction Associated With
Pulmonary Hypertension
Riociguat Trial

A Phase 11b Double-Blind, Randomized, Placebo-
Controlled, Dose-Ranging Hemodynamic Study

201 pacientes con insuficiencia cardiaca
causada por HAP secundaria a disfuncion
sistolica ventricular izquierda.

Bonderman D et al. Circulation. 2013;128:502-511

rafael.porcile@vaneduc.edu.ar



Incremento de distancia en test de caminata de
Sels minutos

—"—/7
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a. Ghofrani HA, et al. N Engl J Med. 2013:369:330-340,
b. Ghofrani HA, et al, N Engl J Med. 2013;369:319-329, -
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Left Ventricular Systolic
Dysfunction Associated With
Pulmonary Hypertension
Riociguat Trial

Aumentaron el indice cardiaco (0.4 L%
min—*m=2; p= 0.0001) y el indice de volumen
de eyeccion (5.2 ml¥m=2; p= 0.0018) sin que
se observaran cambios en la frecuencia
cardiaca ni la presion sistolica sistemica.

rafael.porcile@vaneduc.edu.ar



Left Ventricular Systolic
Dysfunction Associated With
Pulmonary Hypertension
Riociguat Trial

Asimismo se registré una mejoria de la

calidad de vida asociada al tratamiento con
riociguat reflejada en una disminucion de la

puntuacion del Minnesota Living With Heart
Failure Score (p= 0.0002)

rafael.porcile@vaneduc.edu.ar



Asimismo se registro una mejoria de la calidad de vida asociada al
tratamiento con riociguat reflejada en una disminucion de la puntuacion del
Minnesota Living With Heart Failure Score (p= 0.0002)

. Mortalidad?

e American
Heart

Association.  ggonderman D et al. Circulation. 2013:128:502-511 Copyright © American Heart Association, Inc. All rights reserved.
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UAI Estimulacion y activacion de la
- Guamilato ciclasa soluble
En el citoplasma
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Original Investigation

Effect of Vericiguat, a Soluble Guanylate Cyclase Stimulator,
on Natriuretic Peptide Levels in Patients With Worsening
Chronic Heart Failure and Reduced Ejection Fraction

The SOCRATES-REDUCED Randomized Trial

Mihai Gheorghiade, MD; Stephen J. Greene, MD; Javed Butler, MD, MPH, MBA; Gerasimos Filippatos, MD; Carolyn S. P. Lam, MBBS; Aldo P. Maggioni, MD;
Piotr Ponikowski, MD; Sanjiv J. Shah, MD; Scott D. Solomon, MD; Elisabeth Kraigher-Krainer, MD; Eliana T. Samano, MD; Katharina Muller, DiplStat;
Lothar Roessig, MD; Burkert Pieske, MD; for the SOCRATES-REDUCED Investigators and Coordinators

Ratio of Geometric Means for Change
From Baseline of NT-proBNP Level
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Figure 2. Change From Baseline in NT-proBNP Level for Vericiguat Dose Time to CV death or HF Hospitalization
Groups Compared With Placebo (Per-Protocol Set)
p<.023 mmm~r Placebo
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JAMA. doi:101001/jama.2015.15734
Published online November 8, 2015.



Change in NT-proBNP at 12 weeks (per protocol analysis)

=
=

0.1

0.2

p

=0.048 || p=0.15

0.4

Change in log-transformed NT-proBNP
05 0.3
|

% change from

e .
CE baseline
Placebo 1.25mg 2.0mg 25tbmg 2.5t 10mg FPooled
Primary analysis: Dose group

NT-proBNPreduction in pooled 2.5/5/10 mg dose groups >
reduction in placebo (NS, p=0.1506
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Parameter

P<0.05

placebo

Placebo

— E

analisis final en el grupo de

ayor dosis se asocio a menor

10 mg

1.25 mg

Full analysis set

mWEEK 12

mean + standard deviation (SD)

2.5mg

25t0o5mg

numero de evenjos. y mejoria de
la fraccion de eyeccion a 12 meses

2.5t010mg

Change

Baseline atwk 12

Change

Baseline atwk 12

Change

Baseline atwk 12

Baseline

Change
at wk 12

Change

Baseline atwk 12

LVEF (%)

286 +15

295  +28

292 +27

31.5 +2.1

293  +37

LVEDV (mL)

174

173

174 -10

177 -17

161 -7

LVESV,(mL)

127

126 -11

125 -15

LVEF, left ventricular ejection fraction; LVEDV: left ventricular end-diastolic volume; LVESY: left ventricular end-systolic volume

120 -11

du.ar



Vericiguat
orlginal Investigation

Effect of Vericiguat, a Soluble Guanylate Cyclase Stimulator,
on Natriuretic Peptide Levels in Patients With Worsening

Chronic Heart Failure and Reduced Ejection Fraction
The SOCRATES-REDUCED Randomized Trial

Mhal Ghearghiade, MD: Stephen 1. Greene. MD; Javed Butler, MD. MPH. MEBA; Gerasimos Alippatos, MO; Carolyn 5. P Lam, MBES: Alda P. Maggion, MD:
Flaotr Pomikowskl, MO; San|i ). Shah, MD: 500t D. 5olomon. MD; Elisaneth kKralgher-Krainer, BMO; Ellana T. Samano, MD: Katharins Mdler, DIipsiat-
Lothar Roessig, MD: Burkert Plesie, MID: for the SOCRATES-REDINCED Imvestigators and Coondinstors

Con efecto neutro sobre
mortalidad se requieren
mas estudios

rafael.porcile@vaneduc.edu.ar



e Vericiguat is a novel sGC stimulator targeting to stimulate cGMP
generation which is hampered in both forms of HF, HFrEF and
HFpEF

e SOCRATES phase llb program covers two parallel trals in CHF
patients with reduced or preserved ejection fraction

1. HFrEF: SOCRATES-REDUCED phase Ilb program:

e First data planned to be presented at AHA,
November, 2015

2. HFpEF: SOCRATES-PRESERVED phase IIb program:
¢ First data planned to be presented at a scientific

congress 1H 2016

HFEF: nean falure wih reduced ejection fraction; HFpEF: HF with preserved El
Page 37 « Bayer Imestor Presentation + Meet Management < June 2015 3GC: soluble guanytale cyclase, CHF: chronic heart tallure, EF: ajection fraction; cGMP
cycle quanosne monophosphake, NO rafaekporcile@vaneducedu.ar i«



Vericiguat in patients with worsening chronic heart failure

and preserved ejection fraction: results of the SOluble

guanylate Cyclase stimulatoR in heArT failurk patientS with

PRESERVED EF (SOCRATES-PRESERVED) study
European Heart Journal 38(15) - March 2017

Conclusion: Vericiguat was well tolerated, did not change
NT-proBNP and LAV at 12 weeks compared with placebo
but was assoclated with improvements in quality of life in
patients with HFpEF. Given the encouraging results on
quality of life, the effects of vericiguat in patients with
HFpEF warrant further study, possibly with higher doses,
longer follow-up and additional endpoints. Vericiguat in
patients with worsening
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Riociguat Nitroglicerina
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Serelaxin
Trial
Program
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Se producen en el cuerpo luteo* AUMENTO DEL 20 %
del ovario, la mama y, durante VM CARDIACO A

amblenen la PARTIR DEL PRIMER
| TRIMESTRE

Caida del 30 %
RESISTENCIAS
VASCULARES
SISTEMICAS

AUMENTO DE LA
COMPLIANCE
VASCULAR ARTERIAL
30 %

AUMENTO DEL FLUJO
PLASMATICO RELAN
45 %
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Relaxin
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@ FASTTRALK CLINICAL RESEARCH

Effects of serelaxin in subgroups of patients with
acute heart failure: results from RELAX-AHF

Marco Metra®™, Piotr Passhowshi®, Gad Cotter?, Both A, Daviasos', G, Michacl Felker?,
Gerasimes Fllippatos', Barry H. Greonberg®, Taushung A Hua', Themax Severin®,
ELaine Unomori®, Adeaan A Yoors™, and John R, Teerlink!!

Hemodynamic Effects of Serelaxin
in Patients with Acute Heart Failure

R. ooy Treatment group —&— Serelaxin

, & | | v Placebo
23 k ' 9
L/

\
& AT
-

REDUCE LA
PRESION CAPILA
PULMONAR

wedge pressure (mmHg)

Pul W;gr\, capillary

Hours post dose

REDUCE LA
PRESION Arterial 2L\ —

PULMONAR

Hours post dose

Ponikowski P, et al. Eur Heart J 2014;35:431-441.



Journal of the American College of Cardiology Vol. 61, No. 2, 2013
i© 2013 by the American College of Cardiology Foundation 155N 0735-1097/836.00
Published b}' Elsevier Inc. hl'rp:-";'dx.dui.c:rg.-"ll:l.1D1&.‘rj.jacc.2'|}11.11.m5

EXPEDITED PUBLICATION

Effect of Serelaxin on Cardiac, Renal, and
Hepatic Biomarkers in the Relaxin in Acute
Heart Failure (RELAX-AHF) Development Program

Correlation With Outcomes

Marco Metra, MD,* Gad Cotter, MD,T Beth A. Davison, PHD,T G. Michael Felker, MD, MHS,
Gerasimos Filippatos, MD,§ Barry H. Greenberg, MD,|| Piotr Ponikowski, MD, PHD,

Elaine Unemon, PHD# Adriaan A. Voors, MD, PHD,™ Kirkwood F. Adams, Jr, MD, Tt

Maria I. Dorobantu, MD, &t Liliana Grinfeld, MD,§§ Guillaume Jondeau, MD, PuD,|||

Alon Marmor, MD,99 Josep Masip, MD,# Peter S. Pang, MD,™ Karl Werdan, MD, 1+
Margaret F. Prescott, PHD $iF Chnistopher Edwards, BS, Sam L. Teichman, MD #

Angelo Trapani, PHD, 4% Christopher A. Bush, PHD,ftf Rajnish Saini, MD,

Christoph Schumacher, PHD,§§§ Thomas Severin, MD,§§§ John R. Teerlink, MD,|||

for the RELAX-AHF Investigators
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From: Effect of Serelaxin on Cardiac, Renal, and Hepatic Biomarkers in the Relaxin in Acute Heart Failure
(RELAX-AHF) Development Program: Correlation With Qutcomes

J Am Coll Cardiol. 2013;61(2):196-206. doi:10.1016/j.jacc.2012.11.005
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All-cause mortality in RELAX-AHF

In the intention-to-treat (ITT) population

All-cause death (%49)

14

124

104

IF;I=RUU°623 (95%Cl 043-0-93) I~

=== Placebo: 65deaths (11-3%)
== 3erelaxin:42deaths (7-3%)

4 30 60 90 120 150 180

Time since randomisation (days)
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Ulatitide



Physiology of Urodilatin (INN: Ularitide)
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Waritide

Natriuretic Peptide
Receplor A

cGMP-regulated pathways
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Urodilatin/ularitide

European Heart Journal (2015) 36, 715-723 REVIEW
EUROPEAN doi:10.1093/eurheartj/ehu484
SCCIETY OF
CARDIOLOGY »
Clinical update

Ularitide for the treatment of acute
decompensated heart failure: from preclinical
to clinical studies

Stefan D. Anker'®, Piotr Ponikowski2, Veselin Mitrovic3, W. Frank Peacock?,
and Gerasimos Filippatos®

'Department of Innovative Clinical Trials, University Medical Centre Gottingen, Gottingen, Germany; *Medical University, Wroclaw, Poland; *Department of Cardiology,
Kerckhoff-Klinik, Bad Nauheim, Germany; *Emergency Medicine, Baylor College of Medicine, Houston, TX, USA; and *Athens University Hospital Attikon, Athens, Greece

Receved 14 July 2014; rensed 20 Novernber 2014; accepted 1 December 2014; online publish-ahead-of-print 10 February 2015




Ularitide improves the Cardiac Index

N
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30 ng/kg/min

)
~

7.5 ng/kg/min
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Ularitide Decreases Myocardial Consumption (Change from BL)
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SIRIUS-II — Safety Results

F

% of patients
i

33 3.8
1.8

0
Placebo 7.15 15 30

Ularitide, ng/kg/min

HJ 2006; 27:2823-2832

Placebo 7.15 15
Ularitide, ng/kg/min
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Con que recursos farmaceuticos
contamos Hoy




UAI
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Los péptidos natriuréticos son eliminados por el NPR-C vy la

neprilisina

Sefalizaciony
fectos de | 16
efec IoDsNe os Degraqc?lCIOn Yy
depuracion de los

ANP/CNP
ANP BNP

oooooooooooooooooooooooooooooooooooooooooooooooo
-

(o B (

ooooooooooooooooooooooooooooooooooooooooo Neprilisina QOO0

\»CGM |P [ Interniil}zacién

— _Péptidos inactivos

O fibrosis/hipertrofia cardiacas
O natriuresis/diuresis

ANP: péptido natriurético auricular; Ang: angiotensina; AT,: angiotensina Il tipo 1; BNP: péptido natriurético tipo B; cGMP: monofosfato de guanosina ciclic
CNP: péptido natriurético tipo C; GTP: trifosfato de guanosina; IC: insuficiencia cardiaca; PN: péptido natriurético; RPN: receptor del péptido natriurético; <

Levin et al. N Engl J Med 1998;339;321-8; Gardner et al. Hypertension 2007;49:419-26; Molkentin. J Clin Invest 2003;111:1275-77; Nishikimi et al. Cardiov
2001;11:165-80; Von Lueder et al. Circ Heart Fail 2013;6:594-605; Yin et al. Int J Biochem Cell 2003;35:780-3; Mehta & Griendling. Am J Physiol Cell Phy:

La neprilisina
es una
endopeptidasa
gue degrada
multiples
péptidos
endogenos vaso
activos, glucagon,
neurotensina,
oxitocina, y
bradikinina

rafael.porcile@vaneduc.edu.ar



Original Article
Angiotensin—Neprilysin
Inhibition versus Enalapril in
Heart Fallure

John J.V. McMurray, M.D., Milton Packer, M.D., Akshay S. Desai, M.D., M.P.H.,
Jianjian Gong, Ph.D., Martin P. Lefkowitz, M.D., Adel R. Rizkala, Pharm.D., Jean L.
Rouleau, M.D., Victor C. Shi, M.D., Scott D. Solomon, M.D., Karl Swedberg, M.D.,
Ph.D., Michael R. Zile, M.D., for the PARADIGM-HF Investigators and Committees

N Engl J Med
Volume 371(11):993-1004
September 11, 2014
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El Sacubitrilo/valsartan potencia simultaneamente los efectos beneficiosos del
sistema de PN al tiempo que bloguea los efectos perjudiciales del SRAA

Sacubitrilo/valsartan

Potenciacion P

 del sistema de K
péptidos natriuréticos

Supresién
del SRAA

Ang Il

Internalizacion —=>del receptor

\l/ Péptidos inactivos

Vasodilacion

O fibrosis/hipertrofia cardiacas

O natriuresis/diuresis

ANP: peptido natriurético auricular; Ang: angiotensina; AT1: angiotensina Il tipo 1; BNP: péptido natriurético tipo B; cGMP: monofosfato de guanosina ciclico;
CNP: péptido natriurético tipo C; GTP: trifosfato de guanosina; PN: péptido natriurético; RPN: receptor del péptido natriurético; SRAA: sistema renina-angiotensina-aldosterona

Levinetal. N Engl J Med 1998;339;321-8; Gardner et al. Hypertension 2007;49:419-26; Molkentin. J Clin Invest 2003;111:1275-77; Nishikimi et al. Cardiovasc Res 2006;69:318-28; Guo et

al. Cell Res 2001;11:165-80; Von Lueder et al. Circ Heart Fail 2013;6:594-605; Yin et al. Int J Biochem Cell 2003;35:780—3; Mehta & Griendling. Am J Physiol Cell Physiol 2007;292:C82-97;
Langenickel & Dole. Drug Discovery Today: Ther Strateg 2012;9:e131-9
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10,513 Patients entered enalapril run-in phase
(median duration, 15 days; IQR, 14-21)

1102 Discontinued study
591 (5.6%) Had adverse event
66 (0.6%) Had abnormal laboratory
or other test result
171 (1.6%) Withdrew consent
138 (1.3%) Had protocol deviation,
had administrative problem, or
were lost to follow-up
49 (0.5%) Died
87 (0.8%) Had other reasons

9419 Entered LCZ696 run-in phase
(median duration, 29 days; IQR, 26-35)

977 Discontinued study
547 (5.8%) Had adverse event
58 (0.6%) Had abnormal laboratory
or other test result
100 (1.1%) Withdrew consent
146 (1.6%) Had protocol deviation,
had administrative problem, or
were lost to follow-up
47 (0.5%) Died
79 (0.8%) Had other reasons

8442 Underwent randomization

43 Were excluded
6 Did not undergo valid randomization
37 Were from four sites prematurely
closed because of major GCP violations

4187 Were assigned to receive LCZ696
4176 Had known final vital status
11 Had unknown final vital status

4212 Were assigned to receive enalapril
4203 Had known final vital status
9 Had unknown final vital status

McMurray JJ et al. N Engl J Med 2014;371:993-1004.
The NEW ENGLAND

JOURNAL of MEDICIN

Se incluyeron 10513
pacientes en clase funcional I,
11 o IV, con fraccion de eyeccion
igual o menor al 40%o.

Se randomizaron 8442a dos

ramas:
*Enalapril (10 mg cada 12
horas) *LCZ696 (200 mg c/12
hs).

ADD ON

Antagonistas de aldosterona
(549%0), beta blogueantes (93%o),
y digitales (29%o).

rafael.porcile@vaneduc.edu.ar



CZ69 Compared to Standard Treatment

17%

REDUCED RISK OF
ALL-CAUSE MORTALITY

o= Tal¥al
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20%

REDUCED RISK OF
CARDIOVASCULAR
MORTALITY

21%

LOWER RISK OF
HOSPITALIZATION




@

EUROPEAN
SOCIETY OF
CARDIOLOGY®

2016 ESC Guidelines for the
diagnosis and treatment of acute
and chronic heart failure

DOI: http://dx.doi.org/10.1093/eurheartj/ehw1282129-
2200 First published online: 20 May 2016
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Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction.

Patient with symptomatic> HFrEF® Bl crass
‘L Class lla

Therapy with ACE-I and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic ‘
and LVEF =35% o

Yes l

Add MR antagonist®*

(up-titrate to maximum tolerated evidence-based dose)

- . No
— Still symptomatic >
g and LVEF =35%
.g Yes l
g { = =
=
§ Able to tolerate Sinus rhythm, Sinus rhythm,"
3 ACEI (or ARB)"s QRS duration =130 msec HR =70 bpm
[
o]
=
——

ARNI to replace |SE1TE I need for &

These above treatments may be combined if indicated

v

Resistant symptoms

el [ o

Consider digoxin or H-ISDN
or LVAD, or heart transplantation
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or a history of symptomatic YTIVF, implant ICD

No further action required
Consider reducing diuretic dose

Piotr Ponikowski et al. Eur Heart J 2016;37:2129-2200

European

Heart Journal
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 Pacientes con tratamiento sub optico

Antagonistas de aldosterona (54%o),

EMPHASIS-HF®

(2014)
2.737 pacientes

Beneficios clave de la eplerenona
(ARM) vs. placebo:

*37% [ mortalidad por causa CV u
hospitalizacion por IC

rafael.porcile@vaneduc.edu.ar



quedaron afuera por intolerancia
Incluyeron solo a los tolerantes sin utilizar ITT

* En el periodo de Run In Prueba 2071 pacientes

El 20% .
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» ¢ Los resultados son extrapolables a
pacientes con icc estadio Ay B o Cen
clase funcional 1?

New ACCF/AHA
Classification System

1-Year Mortality

oma
left ventricular hypertrophy, myocardial infarction,
low LVEF, dilatation, valvular disease




¢ Como afecta la droga el uso del
pro bnp como medio diagnostico

y de monitoreo?

Pro-BNP
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¢Aumenta el riesgo de
alzheimer? El B amiloide es
Ilsado por Ia neprlllsma




La insuficiencia cardiaca es un
trastorno que afecta a los ancianos,
pero en el PARADIGMA-HF la edad
promedio fue de 64 anos de edad,
bastante menor que el tipico

paciente con insuficiencia cardiaca.

rafael.porcile@vaneduc.edu.ar



La dosis de valsartan (del LCZ696) fue de
200 mg dos veces al dia, es decir, la dosis
maxima del valsartan. Mientras que el
enalapril (del grupo control) se dosifico
con 10 mg dos veces al dia, inferior a la
dosis maxima es de 40 mg al dia

rafael.porcile@vaneduc.edu.ar
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Riociguat
Serelaxina

Nitroglicerina

Nitro prusiato de Sodio

Di nitrato de isosorbide
Ularltlde~

Sarcubltrll ) Calcio

Fosfodiesterasa N

Sildenafil
Cilostazol

OX|do Nitrico

Fosforilacion

AMP C m) Catalitica cadena

liviana miosina



Riociguat Nitroglicerina
Serelaxina OX|do Nitrico Nitro prusiato de Sodio

Di nitrato de i1sosorbide

UIanUde”BNP GMPC

Sarcubitrilo ) Calcio

Fosfodiesterasa

Sildenafil
Cilostazol

Fosforilacion

AMP C m) Catalitica cadena

liviana miosina



UAL
“Inhibicién de la degradacion
del GMPe por la fosfodiesterasa

rafael.porcile@vaneduc.edu.ar



Sildenafil in PAH: SUPER-1
Incidence of Clinical Worsening

Sildenafi Sildenafil  Sildenafil

Flacebo 20mg 40mg 80mg
(n=r0) {n=69) (n=67) (n=71)
Proportion Worsened (%) 10 4 3 7
[95%: CI) (3,17) (0,9) (0, 7) (1,13)
Incidence of Clinical Waorsening
Events
Death 1 (1) 1 (1) 0 (0) 21{3)
Transplantation 0 (0} 0 (0] 0 () 0 (0}
Hospitalization due to PAH T (10) 2 (3) 2 (3) 2 (3)
Initiaton of Frostandid 1 (1) 0 () 0 {0} 0 (0)
Initiation of Bosentan O {0} 0 (0] 1(2) 2 (3)
M=2TT,

1One patient died during the 151 week while receiving sildenafil 40 rmg
Galie M et al. N Engl J Med, 2005353:2148-2157.



Sildenafil Improves Exercise Capacity and Quality of Life In
Patients With Systolic Heart Failure and Secondary Pulmonary
Hypertension

Gregory D. Lewis, Ravi Shah, Khurram Shahzad, Janice M.
Camuso,

Circulation. 2007;116:1555-1562

Phosphodiesterase 5 inhibition with sildenafil improves exercise
capacity and quality of life in patients with systolic HF with
secondary PH.

rafael.porcile@vaneduc.edu.ar
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Phosphodiesterase 5 inhibition with sildenafil improves
exercise capacity and quality of life in patients with
systolic HF with secondary PH.

10 —
Placeb o
8 a—
6 el
% = - RO .16, P—=0O_.56
2 — L]
O — - — - =
- —
—= — S —
_4 - L) L) - L) L] .
(s 200 200 S o0 S00 1000 1 =200 100
10 — _ _
SildematTil
8 sl =
s -
g —
RO .75, P=—0O_00Z2=
2 —
— -
O - = --
—_ — =
_4 L 3 L J L} L ] L] L] L]
O =200 400 S00 sS00 1 000 1=200 1400
= a%gqrMéeWﬁ C}:‘QJ IMQP?W@QQC-CWIS)
American
Heart

Association.

Copyright © American Heart Association, Inc. All rights reserved.



El cilostazol esta indicado en pacientes con claudicacion

intermitente que no gadezcan dolor en estado de reposo y

que no presenten indicios de necrosis tisular periférica

Para su comercializacion no se publicaron estudios que concluyeran

que cilostazol fuese mas eficaz que la pentoxifilina, otras
Intervenciones farmacologicas o los programas de ejercicio fisico.

Su perfil de sequridad tampoco parece mejor que el de los otros
medicamentos. Las reacciones adversas mas frecuentes con
cllostazol son cefalea, diarrea, vertigo, edema, palpitaciones,
taquicardia y arritmias

El informe de EI Comprimido concluye que cilostazol no supone una
mejora en el tratamiento de los sintomas de la claudicacion
Intermitente



/

El caso cilostazol

(Primun Non Nocere)

En la dltima guia NICE (http://bit.ly/tPSA6M) que acaba de
publicarse se reahza un analisis comparativo de la eficacia y el
coste-efectividad del tratamiento con cilostazol, naftidrofurilo y
pentoxifilina en pacientes con claudicacion intermitente

Las recomendaciones se basan en un metanalisis de 26
ensayos clinicos que comparan estos farmacos con placebo o
entre ellos mismos

La conclusion de la gma esta clara
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Cuatro tipos de

vasodilatadores
« GMP c 0 AMP c dependientes

e Inhibidores ALFA

e Inhibidores directos del Ca
citoplasmatico

e Inhibidores directos dela Fosforilacion
cadena liviana de la miosina



Cuatro tipos de

vasodilatadores
« GMP c 0 AMP c dependientes

e Inhibidores ALFA

e Inhibidores directos del Ca
citoplasmatico

e Inhibidores directos dela Fosforilacion
cadena liviana de la miosina



Angiotensina ||

Oxido Nl’trico Tromboxano A2
Vasopresina

e

e GMPC

I
I Calcm
Fosfodiesterasa

Fosforllacmn
‘AM P C m—) Catalltlca cadena
liviana miosina
Pgl/ProstacicIinas
Rf@inasa
Histamina

Angiotensina Il  Endotelina



| actividad simpatica sobre las
arterias ...J resistencia

& A
vascular periferica. (6)’ .ﬁ W@

Calcio

v 2 grupos segun en donde j.'
( -

predomina su accion:
» Central (sinapsis N del SNC) H ™

aldomet, clonidina, moxonidina y Bt
riimenidina. » Fosforilacion

B IR o ~ Catalitica cadena
» Periferica (teminaciones liViana miosing

adrenergicas perif). prazosin,
doxazosina y terazosina y alfuzosina
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Blogueador

Doxazosin

Silodosin

Prazosin

Tamsulosina

Alfuzosina

Uso

Hipertension
e hiperplasia
benigna de
prostata
(HBP)

Hiperplasia
benigna de
prostata

Hipertension

Benign
prostatic
hyperplasia

Benign
prostatic
hyperplasia

Nombre
comercial
comun

(Cardura)

(Rapaflo)

(Minipress)

(Flomax)

(Uroxatral)

Calcio

Fosforilacion
Catalitica cadena
liviana miosina



ALFA METILDOPA.,

Calcio

USO: HTA en el embarazo. Seguro. f \

Se transforma en alfa-metildopamina y después
en alfa-metilnoradrenalina. Que se almacena en
vesiculas y sustituye la NA

Se libera ante estimulo el falso NT.

La alfa-metilnoradrenalina es igual de efectiva
para originar vasoconstricciéon que la NA. Pero su i )
efecto a nivel central disminuye los estimulos Fosforilacion
adrenérgicos periféricos.

NT alfa 2 central. (?a_tal |t|C5¥ quena
liviana miosina
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Consecuencias del Blogueo

Alfa Calcio

1. 8. Cardiovascular :

» Disminuyen la resistencia vascular f \ .

» Taquicardia y liberacion de renina (refleja)

2. Otros efectos
» Miosis
» Disminucion de la resistencia del flujo i i
URAGNS Fosforilacion
» Incrementa la liberacidén de renina Catalitica cadena

liviana miosina




CLONIDINA

' s un Agonista alfa2-adrenergico. Derivado
imidazolico que reduce [a descarga simpatica
neriférica

 Controla los impulsos nerviosos a lo largo de
clertas rutas del sistema nervioso central,

Calcio

Fosforilacion
) Se emplea para Catalitica cadena
Tratamiento de [a hipertension arterial liviana miosina

Prevencion de 2 migrafa,



CLONIDINA

ACCIONES
PRESENTACION | FARMACOLOGICAS FARMACOCINETICA
* Tabletasde 150 mg ¢ El uso principal de esta * Antihipertensivo. Agonista alfa
(Catapresan) medicacién es el tratamiento 2-adrenérgico. Derivado
de la hipertensién. imidazdlico actia reduciendo
* Es un agonista central alfa-2- la descarga simpatica
adrenérgico, presenta sitios periférica.
centrales y periféricos de * Por via oral su
accién. Reduce la respuesta biodisponibilidad es de 80%.
de los vasos periféricos a Las concentraciones
sustancias constrictoras ya la plasmdticas maximas se
estimulacién simpatica. obtienen a las 3.5 horas. El
tiempo preciso para que
aparezca la accién es de 0.5-1
hora y la duracién de la misma
es de 8 horas.
¢ Es metabolizado en higado en
50% siendo eliminado
mayormente a través de la
orina.
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IEfectos vasodilatadores de
los betabloqueantes

[hird-Generation Jp Receptor Antagonists with Additional Cardiovascular Actions
Proposed Mechanisms Contributing o Vasodilation

Nitric Oxide ~ f, Receptor a, Receptor Ca* Entry K* Channel ~ Antioxidant
Production Agonism Antagonism Blockade Opening Activity

Celiprolol” ~ Celiprolo”  Carvedilol  Carvedilol  Tilisolol”  Carvedilol
Nebivolol'  Carteolol Bucindolol"  Betaxolol

Carteolol ~ Bopindolol"  Bevantolol"  Bevantolol’
Bopindolol Nipradilol
Nipradilol Labetalol

Goodman Gilman.Manual of Pharmacology

and Therapeutics. 2008



Efectos vasodilatadores de los
betablogueantes

TABLA 3. Clasificacion de los bloqueantes
B-adrenérgicos

B+ B2 I Bl l B+al

¢ Alprenolol® * Atenolol ¢ Carvediiol
¢ Carteolol* * Blsopmlol_ | " Cabetalol
¢ Nadolol ¢ Celiprolol
* Oxprenciol® * Esmolol

* Propranolol * Metoprolol
¢ Timolol ¢ Nebivolol




Tres tipos de vasodilatadores

« GMP c o AMP c dependientes

e Inhibidores directos del Ca
citoplasmatico

e Inhibidores directos dela Fosforilacion
cadena liviana de la miosina
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Bloqueadores de los canales de calcio L

Dihidropiridinas: No dihidropiridinas:
» Nifedipina

» Nitrendipina + Verapamil

» Amlodipina ~ Diltiaem

+ Felodipina

» Nisoldipina
» Nimodipina

ANTAGONISTAS

+ Isradipina DEL CALCIO

» Nicardipina _,,A,AQ\,_



Presion arterial yvasoconstrictores

Lamino Cha{ibdoﬁoxina
Iberiotoxing

piriding

Despolanzacwn TEA
2/ Membrana N
Apertura de Canales Apertura de Canales Apertura de Canales
de K+ Dependientes de Ca 2+ Dependientes de K+ Regulados
de Voltaje de Voltaje por Ca 2+

Blogueantes calcicos "i‘ @ @
Incremento en j

Ca 2+ intracelular

10

Incremento en tono arterial




Ventajas calcio antagonistas
dihidropiridinicos

+ Disminucion eventos v No efecto so Ic]
cardiovasculares, sin homeostasis glucoss

evidencia de sangrado,

ncer o enferm -

Egrgﬁgﬁf ermedas + Combinacion con IECA:
tiene buen perfil de
seguridad

+ Disminucion de eventos
stroke en comparaciona e o
0 y |
otros antihipertensivos alaetralitae

* No efecto sobre los
lipidos



MUCHAS
GRACIAS POR SU
ATENCI()N

rafael.porcile@vaneduc.edu.ar




