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I. ZweckmaRige Vergleichstherapie: Kriterien gemaf 5. Kapitel 8 6 VerfO G-BA

Dapagliflozin

zur Behandlung der chronischen Herzinsuffizienz mit reduzierter Ejektionsfraktion

Kriterien gemaf 5. Kapitel § 6 VerfO

Sofern als Vergleichstherapie eine Arzneimittelanwendung in
Betracht kommt, muss das Arzneimittel grundsétzlich eine
Zulassung fiur das Anwendungsgebiet haben.

Sofern als Vergleichstherapie eine nicht-medikamenttse
Behandlung in Betracht kommt, muss diese im Rahmen der
GKYV erbringbar sein.

Siehe Ubersicht ,Il. Zugelassene Arzneimittel im Anwendungsgebiet®.

nicht angezeigt

Beschlisse/Bewertungen/Empfehlungen des Gemeinsamen
Bundesausschusses zu im Anwendungsgebiet zugelassenen
Arzneimitteln/nicht-medikamentdsen Behandlungen

- Beschlisse Uber die Nutzenbewertung nach § 35a SGB V:
0 Sacubitril/Valsartan vom 16. Juni 2016 (Patienten ohne Diabetes mellitus:

Anhaltspunkt fir einen betrachtlichen Zusatznutzen; Patienten mit Diabetes mellitus:

Anhaltspunkt fur einen geringen Zusatznutzen.

Weitere Beschlusse des G-BA im vorliegenden Anwendungsgebiet:

- DMP Herzinsuffizienz (Beschluss vom 19.04.2018, In Kraft getreten am: 24.08.2018

- DMP Koronare Herzkrankheit (Beschluss vom 19.06.2008)

- Erprobungs-Richtlinie Messung und Monitoring des pulmonalarteriellen Drucks bei
Herzinsuffizienz im Stadium NYHA IIl (Beschluss vom 19.10.2017, In Kraft getreten am:
13.01.2018; letzte Anderung vom 21.02.2019, in Kraft getreten am04.05.2019)

- Spezialisierte Diagnostik und Therapie der schweren Herzinsuffizienz (NYHA Stadium 3-4)

gemal 116b SGB V (Erkrankungen mit besonderen Krankheitsverlaufen, ambulante
Behandlungen im Krankenhaus)

Die Vergleichstherapie soll nach dem allgemein anerkannten
Stand der medizinischen Erkenntnisse zur zweckmaéaRigen
Therapie im Anwendungsgebiet gehoren.

Siehe systematische Literaturrecherche
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Wirkstoff
ATC-Code
Handelsname

[l. Zugelassene Arzneimittel im Anwendungsgebiet

Anwendungsgebiet
(Text aus Fachinformation)

Zu bewertendes Arzneimittel:

Dapagliflozin Dapagliflozin wird bei erwachsenen Patienten zur Behandlung einer symptomatischen, chronischen Herzinsuffizienz mit reduzierter
A10BKO1 Ejektionsfraktion angewendet.
Forxiga
ACE-Hemmer
Benazepril — Essenzielle Hypertonie.
CO9AAO07 — Herzinsuffizienz — zusatzlich zu Diuretika und insbesondere bei schwerer Herzinsuffizienz auch zu Digitalis.
(Cibacen®) (Siehe Abschnitte 4.3, 4.4, 4.5 und 5.1).
(FI Cibacen® 2019-11)
Quinapril — Essenzielle Hypertonie.
CO9AA06 — Herzinsuffizienz — zusatzlich zu Diuretika und insbesondere bei schwerer Herzinsuffizienz auch zu Digitalis.
(Accupro®) (Siehe Abschnitte 4.3, 4.4, 4.5 und 5.1).
(FI Accupro ® 2019-07)
Enalapril — Behandlung der Hypertonie
CO9AA02 — Behandlung der symptomatischen Herzinsuffizienz

(Enalapril Abz®)

— Pravention der symptomatischen Herzinsuffizienz bei Patienten mit asymptomatischer linksventrikularer Dysfunktion (linksventrikulare
Ejektionsfraktion [LVEF] < 35 %)
(FI Enalapril Abz ® 2019-07)

Fosinopril
CO9AA09
(Fosinorm®)

— Essenzielle Hypertonie.

— Herzinsuffizienz — zusatzlich zu Diuretika und insbesondere bei schwerer Herzinsuffizienz auch zu Digitalis.
(Siehe Abschnitte 4.3, 4.4, 4.5 und 5.1).
(FI Fosinorm ® 2019-01)

Ramipril
C09AA05
(Delix®)

— Behandlung der Hypertonie.
— Behandlung der symptomatischen Herzinsuffizienz.
(FI Ramipril Abz® 2019-05)
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[l. Zugelassene Arzneimittel im Anwendungsgebiet

Lisinopril — Behandlung einer Hypertonie.

C09AA03 — Behandlung einer symptomatischen Herzinsuffizienz.
(Lisinopril (FI Lisinopril Heumann® 2019-04)

Heumann®)

Perindopril — Behandlung der Hypertonie

CO09AA04 — Behandlung der symptomatischen Herzinsuffizienz
(Coversum®) (FI Coversum® 2019-02)

Cilazapiril — Behandlung von Hypertonie.

CO9AA08 — Behandlung von chronischer Herzinsuffizienz.
(Dynorm®) (FI Dynom® 2019-03)

Captopril Hypertonie

C09AA01 — Captopril AbZ ist zur Behandlung der Hypertonie angezeigt

(Captopril AbZ®)

Herzinsuffizienz
— Captopril AbZ ist indiziert zur Behandlung der chronischen Herzinsuffizienz mit Reduktion der systolischen ventrikuldaren Funktion, in
Kombination mit Diuretika und, wenn erforderlich, mit Digitalis und Betablockern.
(FI Captopril® 2019/07)

AT1-Antagonisten

Valsartan
C09CA03
(Valsartan Abz ®)

Hypertonie
Behandlung der Hypertonie bei Kindern und Jugendlichen im Alter von 6 bis 18 Jahren

Herzinsuffizienz

Behandlung erwachsener Patienten mit symptomatischer Herzinsuffizienz, wenn ACE-Hemmer nicht vertragen werden oder bei Patienten mit
Unvertraglichkeit gegenlber Betablockern als Add-on-Therapie zu ACE-Hemmern, wenn Mineralokortikoid-Rezeptor-Antagonisten
nichtangewendet werden kdnnen (siehe Abschnitte 4.2, 4.4, 4.5 und 5.1).

(FI Valsartan Abz ® 2017-11)

Candesartan
C09CA06
(CandesartanAbz)

— Behandlung der primaren Hypertonie bei Erwachsenen
— Behandlung erwachsener Patienten mit Herzinsuffizienz und eingeschréankter linksventrikularer systolischer Funktion
(linksventrikulareEjektionsfraktion < 40 %), wenn ACE-Hemmer nicht vertragen werden, oder als Add-on-Therapie zu ACE-Hemmern bei
Patienten, die trotzoptimaler Therapie eine symptomatische Herzinsuffizienz aufweisen, wenn Mineralokortikoid-Rezeptor-
Antagonisten nicht vertragenwerden (siehe Abschnitte 4.2, 4.4, 4.5und 5.1
(FI Candesartancilexetil AbZ® 2018-02)
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[l. Zugelassene Arzneimittel im Anwendungsgebiet

Losartan
CO09DA01
(Losartan Abz®)

— Behandlung der essenziellen Hypertonie bei Erwachsenen
— Behandlung der chronischen Herzinsuffizienz bei erwachsenen Patienten, wenn die Behandlung mit einem ,Angiotensin-Converting-
Enzyme® (ACE)-Hemmer wegen Unvertraglichkeit, oder Gegenanzeige als nicht geeignet erachtet wird. Patienten mit insbesondere
Husten, Herzinsuffizienz, die mit einem ACE-Hemmer stabil eingestellt sind, sollten nicht auf Losartan umgestellt werden. Die Patienten
sollen eine erniedrigte linksventrikulare Ejektionsfraktion < 40 % aufweisen sowie unter bestehender Therapie der chronischen
Herzinsuffizienz Klinisch stabil sein.
(FI Losartan Abz ® 2019-08)

Eprosartan
C09CA02
(Eprosartan-
ratiopharm®)

zur Behandlung des essentiellen Bluthochdrucks
(FI Eprosartan-ratiopharm® 2018-03)

Irbesartan
C09C A04
(Irbesartan
Hennig®)

Olmesartan
CO09CAO08
(Olmesartan
Heumann®)

Telmisartan
CO9DAO07
(Telmisartan
ratiopharm®)

Angiotensin-
Rezeptor-

Neprilysin-Inhibitor

Sacubitril/Val-
sartan
C09DX04
(Entresto®)

Betablocker

bei Erwachsenen zur Behandlung der essenziellen Hypertonie.
(FI Irbesartan Hennig® 2019-02)

Behandlung der essentiellen Hypertonie bei Erwachsenen
(FI Olmesartan Heumann® 2019-09)

Behandlung der essentiellen Hypertonie
(FI Telmisartan ratiopharm® 2018-10)

Entresto wird bei erwachsenen Patienten zur Behandlung einer symptomatischen, chronischen Herzinsuffizienz mit reduzierter
Ejektionsfraktion angewendet (siehe Ab-schnitt 5.1).
(FI Entresto ® 2019-11)
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[l. Zugelassene Arzneimittel im Anwendungsgebiet

Carvedilol — Essentielle Hypertonie
CO07AG02 — Chronisch stabile Angina pectoris
(Carvedilol- — Unterstitzende Behandlung mittelschwerer bis schwerer stabiler chronischer Herzinsuffizienz
Teva®) (FI Carvedilol-Teva® 2013-12)
Nebivolol — Behandlung der essentiellen Hypertonie
CO7AB12 — Behandlung der stabilen leichten und mittelschweren chronischen Herzinsuffizienz zusétzlich zur Standardtherapie bei alteren
Generisch Patienten = 70 Jahren

(FI Nebivolol Heumann ® 2018-10)
Atenolol — chronische stabile Angina pectoris oder instabile Angina pectoris (falls gleichzeitig Tachykardie oder Hypertonie bestehen)
CO7ABO3 — arterielle Hypertonie
generisch (FI Atenolol-CT ® 2019-11)
Bisoprolol — Behandlung der essenziellen Hypertonie
CO7ABO7 — Behandlung der stabilen chronischen Angina pectoris
generisch — Behandlung der stabilen chronischen Herzinsuffizienz mit eingeschrankter systolischer linksventrikularer Funktion, zu-satzlich zu

ACE-Hemmern und Diuretika sowie optional Herzglykosiden (weitere Informationen siehe 5.1).

(FI Bisopropol Heumann ® 2013-06)
Metoprolol — arterielle Hypertonie
C07ABO02 — koronare Herzkrankheit
Generisch — hyperkinetisches Herzsyndrom (funktionelle Herzbeschwerden)

— tachykarde Herzrhythmusstérungen
Akutbehandlung des Herzinfarkts und Reinfarktprophylaxe

(FI Metoprolol Heumann® 2017-11)
Propranolol — arterielle Hypertonie
CO7AA05 — koronare Herzkrankheit
generisch — hyperkinetisches Herzsyndrom (funktionelle Herzbeschwerden)

— tachykarde Herzrhythmusstérungen

(FI Propra-Ratiopharm® 2014-02)
Sotalol — Lebensbedrohende symptomatische tachykarde ventrikulare Herzrhythmusstérungen
CO7AAQ7 — Symptomatische und behandlungsbediirftige tachykarde supraventrikulare Herzrhythmusstérungen, wie
generisch 0 Prophylaxe von chronischem Vorhofflimmern nach DC-Kardioversion
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[l. Zugelassene Arzneimittel im Anwendungsgebiet

0 Prophylaxe von paroxysmalem Vorhofflimmer

(FI Sotalol-ratiopharm® 2014-09)

Digitalis
Digoxin — Manifeste chronische Herzinsuffizienz (aufgrund systolischer Dysfunktion).
CO1AAO05. — Tachyarrhythmia absoluta bei chroni-schem Vorhofflimmern/Vorhofflattern.
Lenoxin® (FI Lenoxin® 2019-09)
Digitoxin — manifeste chronische Herzinsuffizienz (auf Grund systolischer Dysfunktion)
CO1AAO — Tachyarrhythmia absoluta bei Vorhofflimmern/Vorhofflattern
Generisch — paroxysmales Vorhofflimmern/Vorhofflatter

(FI Digitoxin Teva® 2018-02)
Diuretika

Hydrochlorothiazid
CO3AA03
generisch

Triamteren/
Hydrochlorothiazid

Adjuvante symptomatische Therapie der chronischen Herzinsuffizienz zuséatzlich zu ACE-Hemmern. Hinweis: Insbesondere bei schwerer
Herzinsuffizienz sollte zusatzlich auch die Anwendung von Digitalis erwogen werden
(FI HCT AbZz 2014-05)

— Arterielle Hypertonie )
— Kardiale, hepatogene oder nephrogene Odeme

CO3EAO01 — Chronische Herzinsuffizienz

Generisch (FI Triamteren comp.-ratiopharm® 2018-10)

Chlortalidon — Behandlung von kardialen, hepatischen und nephrogenen Odemen
CO03BA04 — Hypertonie

(Hygroton®) — Manifeste Herzinsuffizienz

(FI Hygroton® 2018-11)

Spironolacton

Odeme und/oder Aszites bei Erkrankungen, die mit einem sekundaren Hyperaldosteronismus einhergehen

CO3DA01 (FI Spironolacton Heumann® 2016-06)

generisch

Torasemid Behandlung und Vorbeugung des Wiederauftretens kardialer Odeme und/oder Ergiisse aufgrund einer Herzinsuffizienz
CO3CA04 (FI Torasemid Heumann 2016-04)

generisch
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[l. Zugelassene Arzneimittel im Anwendungsgebiet

Piretanid Zur Ausscheidung von Odemen, bei Herzinsuffizienz zur Herzentlastung
CO03CA03 (FI Arelix® 2018-11)

Arelix®

Xipamid Kardiale, renale und hepatogene Odeme

CO03BA10 (FI 2014-09)

generisch,

Furosemid Odeme infolge Erkrankungen des Herzens oder der Leber
C03CA01 (FI 2016-05)

generisch

Spironolacton + | Odeme und/oder Lungenstauung infolge Herzinsuffizienz
Furosemid (FI 2016-10)

CO3EBO1

Amilorid + — Hypertonie

Hydrochlorothiazid
CO3EA4

— kardial bedingte Odeme
(FI Amilorid comp.-ratiopharm® 2018-10)

If-Kanal-Hemmer

Ivabradin
CO1EB17
lvabradin-AbZ®

Calciumkanal-

— lvabradin ist indiziert bei chronischer Herzinsuffizienz der NYHA-Klasse Il bis IV mit systolischer Dysfunktion, bei Patienten im
Sinusrhythmus miteiner Herzfrequenz = 75 Schlage pro Minute (bpm), in Kombination mit Standardtherapie einschlielich
Betablocker oder wenn Betablockerkontraindiziert sind oder eine Unvertraglichkeit vorliegt (siehe Abschnitt 5.1

(FI lvabradin-AbZ® 2017-10)

blocker
Amlodipin — Hypertonie
C08CA01 — Chronisch stabile Angina pectoris
generisch — Vasospastische (Prinzmetal-)Angina
(FI Amlodipin [besilat] AbZ® 2019-09)
Verapamil — Symptomatische koronare Herzkrankheit:
C08DAO01 o chronisch stabile Angina pectoris (Belastungsangina)
generisch o instabile Angina pectoris (Crescendo-angina, Ruheangina)

718




Diltiazem
C08DB01
generisch

[l. Zugelassene Arzneimittel im Anwendungsgebiet

0 vasospastische Angina pectoris (Prinzmetal-Angina, Variant-Angina)
0 Angina pectoris bei Zustand nach Myokardinfarkt bei Patienten ohne Herzinsuffizienz, wenn Betarezeptorenblocker nicht angezeigt
sind.
— Storungen der Herzschlagfolge bei:
0 paroxysmaler supraventrikularer Tachykardie
o Vorhofflimmern/Vorhofflattern mit schneller AV-Uberleitung (auRer bei WPW-Syndrom oder Lown-Ganong-Levine-Syndrom, siehe
unter Abschnitt 4.3)
— Hypertonie
(FI Verapamil Hennig® 2019-01)

— Symptomatische koronare Herzkrankheit:
o0 chronisch stabile Angina pectoris (Belas-tungs-Angina)
0 instabile Angina pectoris (Crescendo-Angina, Ruhe-Angina)
0 vasospastische Angina pectoris (Prinz-metal-Angina, Variant-Angina)
— Hypertonie
(FI Diltiazem-ratiopharm® 2015-08)

Quellen: AMIS-Datenbank, Fachinformationen
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ACE-Hemmer
AMSTAR
ARB

ARNI

AWMF

BB

CHF

CPG

Crl

ECRI
eGFR
G-BA
GDG
GIN

GoR
GRADE
HF
HFrEF
HFmrEF
HFpEF
HR
IQWIG
Kl

LoE
LVEF
MRA

NICE
NMA
NVL
NYHA

OR
RAAS

RR
SCD

SIGN
TRIP

WHO
WRF

Angiotensin-Conversions-Enzym-Hemmer

Assessing the Methodological Quality of Systematic Reviews
Angiotensinrezeptorblocker

Angiotensin Rezeptor Neprilysin Inhibitor

Arbeitsgemeinschaft der wissenschaftlichen medizinischen Fachgesellschaften
Betablocker

Chronic Heart Failure

Committee for Practice Guidelines

Credible Intervals

ECRI Guidelines Trust

estimated by Gomerular Filtration Rate

Gemeinsamer Bundesausschuss

Guideline Development Group

Guidelines International Network

Grade of Recommendations

Grading of Recommendations, Assessment, Development and Evaluation
Heart Faillure

Heart Failure with reduced Ejection Fraction

Heart Failure with imd-range Ejection Fraction

Heart Failure with preserved Ejection Fraction

Hazard Ratio
Institut fur Qualitat und Wirtschaftlichkeit im Gesundheitswesen
Konfidenzintervall

Level of Evidence

Left Ventricular Ejection Fraction
Mineralkortikoid-Rezeptor-Antagonisten
National Institute for Health and Care Excellence
Network Meta-Analysis

Nationale VersorgungsLeitlinie

New York Heart Association

Odds Ratio
Renin-Angiotensin-Aldosteron-System
Relatives Risiko

Sudden Cardiac Death

Scottish Intercollegiate Guidelines Network
Turn Research into Practice Database

World Health Organization
Worsening Renal Function

Abteilung Fachberatung Medizin Seite 3



Gemeinsamer
Bundesausschuss

1 Indikation

Herzinsuffizienz bei Patienten mit reduzierter Ejektionsfraktion (HFrEF)

2 Systematische Recherche

Es wurde eine systematische Literaturrecherche nach systematischen Reviews, Meta-Analysen
und evidenzbasierten systematischen Leitlinien zur Indikation Herzinsuffizienz durchgeftihrt. Der
Suchzeitraum wurde auf die letzten 5 Jahre eingeschrankt und die Recherche am 27.03.2020
abgeschlossen. Die Suche erfolgte in den aufgeflihrten Datenbanken bzw. Internetseiten folgender
Organisationen: The Cochrane Library (Cochrane Database of Systematic Reviews), MEDLINE
(PubMed), AWMF, ECRI, G-BA, GIN, NICE, TRIP, SIGN, WHO. Ergénzend erfolgte eine freie
Internetsuche nach aktuellen deutschen und européischen Leitlinien. Die detaillierte Darstellung
der Suchstrategie ist am Ende der Synopse aufgefuhrt.

In einem zweistufigen Screening wurden die Ergebnisse der Literaturrecherche bewertet. Die
Recherche ergab 1962 Quellen. Im ersten Screening wurden auf Basis von Titel und Abstract nach
Population, Intervention, Komparator und Publikationstyp nicht relevante Publikationen
ausgeschlossen. Zudem wurde eine Sprachrestriktion auf deutsche und englische Quellen
vorgenommen. Im zweiten Screening wurden die im ersten Screening eingeschlossenen
Publikationen als Volltexte gesichtet und auf ihre Relevanz und methodische Qualitéat geprift. Daflr
wurden dieselben Kriterien wie im ersten Screening sowie Kriterien zur methodischen Qualitat der
Evidenzquellen verwendet. Basierend darauf, wurden insgesamt 17 Quellen eingeschlossen. Es
erfolgte eine synoptische Darstellung wesentlicher Inhalte der identifizierten Referenzen.

Abteilung Fachberatung Medizin Seite 4
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3 Ergebnisse

3.1 G-BA Beschliisse/lQWIiG Berichte

G-BA, 2016 [8].

Richtlinie Uber die Verordnung von Arzneimitteln in der vertragsarztlichen Versorgung (AM-RL);
Anlage XllI: (Frihe) Nutzenbewertung nach § 35a SGB V; Geltende Fassung zum Beschluss vom
16. Juni 2016 - Sacubitril/Valsartan

Anwendungsgebiet

Entresto® wird bei erwachsenen Patienten zur Behandlung einer symptomatischen,
chronischen Herzinsuffizienz mit reduzierter Ejektionsfraktion angewendet.

ZweckmaRige Vergleichstherapie
ACE-Hemmer, und sofern angezeigt, Betablocker unter Berticksichtigung des Zulassungsstatus

Ausmald und Wahrscheinlichkeit des Zusatznutzens gegentuber ACE-Hemmer (Enalapril)
in Kombination mit einem Betablocker

Patienten ohne Diabetes mellitus:

Anhaltspunkt fir einen betrachtlichen Zusatznutzen.
Patienten mit Diabetes mellitus:

Anhaltspunkt flr einen geringen Zusatznutzen.

G-BA, 2019 [6].

Richtlinie des Gemeinsamen Bundesausschusses zur Erprobung der Messung und des
Monitorings des pulmonalarteriellen Drucks mittels implantierten Sensors zur
Therapieoptimierung bei Herzinsuffizienz im Stadium NYHA 1l (MM-pul-art-Druck-Herzinsuff);
zuletzt gedndert am 21. Februar 2019

Anwendungsgebiet

Die Erprobung soll der Beantwortung der Frage dienen, ob bei Patientinnen und Patienten mit
Herzinsuffizienz im Stadium NYHA Il (Population) die Messung und das Monitoring des
pulmonalarteriellen Drucks mittels implantierten Sensors (Intervention) gegentiber einem nicht-
invasiven Monitoring (Vergleichsintervention) durch eine optimierte Therapie zu einer
Verbesserung patientenrelevanter ZielgréRen fiihrt (Endpunkte).

ZweckmaRige Vergleichstherapie

(1) Far die Intervention wird den Patientinnen und Patienten ein Sensor in der Pulmonalarterie
platziert, mit dem ein telemedizinisches Monitoring des pulmonalarteriellen Drucks durchgefihrt
wird.

(2) Als Vergleichsintervention kommt ein Monitoring ohne pulmonalarterielle Druckmessung
zum Einsatz, das allein die regelméaf3ige Selbstmessung von mindestens Kdérpergewicht und

Abteilung Fachberatung Medizin Seite 5
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Blutdruck sowie die Erfassung von Symptomen umfasst. 2 Den Patientinnen und Patienten, die
die Vergleichsintervention erhalten, wird kein Pulmonalisdrucksensor implantiert.

G-BA, 2020 [7].
Richtlinie des Gemeinsamen Bundesausschusses zur Zusammenfiihrung der Anforderungen an

strukturierte Behandlungsprogramme nach § 137f Absatz 2 SGB V (DMP-Anforderungen-
Richtlinie/DMP-A-RL); zuletzt ge&ndert am 27. Marz 2020

Anlage 13: Anforderungen an strukturierte Behandlungsprogramme fiir Patientinnen und
Patienten mit chronischer Herzinsuffizienz

1 Behandlung nach dem aktuellen Stand der medizinischen Wissenschaft unter
Berlcksichtigung von evidenzbasierten Leitlinien oder nach der jeweils besten, verfigbaren
Evidenz sowie unter Bertcksichtigung des jeweiligen Versorgungssektors (§ 137f Abs. 2
Satz 2 Nr. 1 SGB V)

1.2 Diagnostische Kriterien zur Abgrenzung der Zielgruppe

Zur Zielgruppe gehdéren Patientinnen und Patienten mit gesicherter Diagnose einer chronischen
Herzinsuffizienz bei systolischer Dysfunktion, bei denen eine Einschrankung der
linksventrikularen Auswurfleistung (Ejektionsfraktion, LVEF) < 40 % festgestellt wurde. Die
LVEF muss durch ein bildgebendes Verfahren bestimmt worden sein.

Auch asympotomatische Patientinnen und Patienten kénnen am DMP teilnehmen, wenn eine
Einschrankung der LVEF) < 40 % bereits nachgewiesen wurde.

1.4 Therapeutische Malinahmen
1.4.2 Medikamentése Therapie der Herzinsuffizienz

1.4.2.1 Allgemeine Grundsatze der medikamentdsen Therapie

Unter Berlicksichtigung der Kontraindikationen sollen vorrangig Medikamente zur Behandlung
der Herzinsuffizienz verwendet werden, deren positiver Effekt und deren Sicherheit im Hinblick
auf die Erreichung der in Nummer 1.3 genannten Therapieziele in randomisierten, kontrollierten
Studien (RCT) nachgewiesen wurden.

Um die nachgewiesene Morbiditats- und Mortalitatsreduktion zu erreichen, soll eine vorsichtige
Aufdosierung unter engmaschiger Kontrolle der subjektiven Vertraglichkeit, der Vitalparameter
und der laborchemischen Befunde erfolgen.

Die Titration soll in kleinen Schritten und mit der gebotenen Wartezeit zur Beobachtung der
Wirkung erfolgen. Insbedondere bei bestehender Komorbiditét sollten Blutdruck, Herzfrequenz,
Herzrhythmus und der Elektrolythaushalt (Natrium und Kalium) sowie die Nierenfunktion
kontrolliert werden.

1.4.2.2 Spezifische medikamentdse Therapieempfehlungen

Empfohlene medikamenttse Therapie fir potentiell alle symptomatischen Patientinnen und
Patienten mit systolischer Herzinsuffizienz:

Abteilung Fachberatung Medizin Seite 6
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Therapie mit Angiotensin-Conversions-Enzym-Hemmern (ACE-Hemmer):

Fur alle Patientinnen und Patienten mit einer LVEF < 40% wird, unabhéangig vom Schweregrad
der Herzinsuffizienz, eine Therapie mit einem ACE-Hemmer empfohlen. Eine Behandlung mit
ACE-Hemmern verbessert die Prognose und Symptomatik der Erkrankung. Es sollen
insbesondere ACE-Hemmer verwendet werden, fur die eine Wirksamkeit in Bezug auf
patientenrelevante Endpunkte bei Patientinnen und Patienten mit Herzinsuffizienz belegt ist.

Die jeweilige Zieldosis ist durch eine langsame Steigerung der Dosierung anzustreben. Wenn
die optimale Zieldosis nicht erreicht wird, erfolgt die Behandlung in der maximal von der
Patientin oder vom Patienten tolerierten Dosis.

Therapie mit Beta-Rezeptorenblockern (Betablocker):

Alle klinisch stabilen Patientinnen und Patienten sollten einen Betablocker erhalten. Es sollen
nur Betablocker verwendet werden, fiir die eine Wirksamkeit in Bezug auf patientenrelevante
Endpunkte bei Patientinnen und Patienten mit Herzinsuffizienz belegt ist (Bisoprolol, Carvedilol,
Metoprolol succinate (CR/XL), Nebivolol fur Patientinnen und Patienten > 70 Jahre).

Die jeweilige Zieldosis ist durch eine langsame Steigerung der Dosierung anzustreben. Wenn
die optimale Zieldosis nicht erreicht wird, erfolgt die Behandlung in der maximal von der
Patientin oder vom Patienten tolerierten Dosis.

Die Dosierung von ACE-Hemmern und von Betablockern ist bei symptomatischer Hypotonie
entsprechend anzupassen, so dass die Behandlung von der Patientin oder vom Patienten
toleriert wird. Dabei ist zu beachten, dass vor einer Dosisreduktion aufgrund einer
symptomatischen Hypotonie zunéchst die Dosierung der ubrigen blutdrucksenkenden
Begleitmedikation reduziert wird.

Therapie mit Mineralkortikoid-Rezeptor-Antagonisten (MRA):

Patientinnen und Patienten mit einer LVEF < 30%, die trotz optimaler Therapie mit ACE-
Hemmer und Betablocker und Diuretikum im Stadium NYHA 1I-IV sind, sollten additiv mit MRA
in niedriger Dosierung behandelt werden. Vorraussetzungen bei Therapiebeginn sind eine
ausreichende Nierenfunktion und der Ausschluss einer Hyperkalidmie. Es ist zu beachten, dass
mit steigender Dosierung die Gefahr einer Hyperkaliamie zunimmt. Daher sind in diesem Fall in
der Einstellungsphase in der Regel vierwochentliche Kontrollen des Serum-Kaliums in den
ersten drei Monaten erforderlivh, danach in regelmafigen Abstanden.

Empfohlene medikamentdse Therapie flr ausgewdéhlte Patientengruppen mit systolischer
Herzinsuffizienz:

Therapie mit Angiotensin II-Rezeptor-Antagonisten (Angiotensinrezeptorblocker - ARB):

Bei Patientinnen und Patienten, die eine Behandlung mit ACE-Hemmern nicht tolerieren (z.B.
aufgrund eines ACE-Hemmer bedingten Hustens), kann der Wechsel auf einen ARB zur
Beschwerdebesserung oder zur Beschwerdefreiheit flihren.

Die Kombination eines ACE-Hemmers mit einem ARB (duale Renin-Angiotensin-Aldosteron-
System - RAAS-Blockade) wird aufgrund des ungiinstigen Nutzen-Schaden-profils nicht
empfohlen.

Therapie mit lvabradin:

Bei Patientinnen und Patienten mit einer LVEF < 35% und persistierenden Symptomen (NHYA
[I-1V), trotz einer Behandlung mit einer evidenzbasierten Betablockerdosierung (oder maximal
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tolerierte Dosis oder Betablocker-Unvertrraglichkeit/-Kontraindikation), einem ACE-Inhibitor
(oder ARB) und einem MRA (oder ARB), die einen stabilen Sinusrhtymus und eine
Ruheherzfrequenz = 75 Schlage/Minute aufweisen, sollte eine erganzende Medikation mit
Ivabradin erwogen werden. Liegt kein stabiler Sinusrhythmus vor, soll die Therapie mit Ivabradin
beendet werden.

Therapie mit einem Angiotensin Rezeptor Neprilysin Inhibitor (ARND:

Bei Patientinnen und Patienten, die unter einer optimalen Therapie mit einem ACE-
Hemmer/ARB, einem Betablocker und einem MRA weiterhin symptomatisch sind, wird eine
Umstellung des ACE-Hemmers/ARB auf ARNI (Sacubitril/VValsartan) empfohlen. Langzeitdaten
mit Blick auf seltenere mégliche Nebenwirkungen mit dieser Therapie liegen bislang nicht vor.

Therapie mit Diuretika:

Alle Patientinnen und Patienten, die Stauungszeichen aufweisen, sollen mit Diuretika behandelt
werden, da Diuretika die wichtigste Therapieoption zur Kontrolle des Volumenstatus darstellen.
Der Nutzen ist belegt fir Schleifendiuretika und Thiaziddiuretika. In Kombination mit der
mortalitditssenkenden Therapie soll die zur Symptomkontrolle niedrigste erforderliche Dosis
verwendet werden.

Therapie mit Herzglykosiden (Digitalis):

Alle Patientinnen und Patienten, die trotz Therapie mit einem Betablocker ein chronisches
therapierefrakteres tachykardes Vorhofflimmern aufweisen, kann eine zusatzliche Therapie mit
Digitalis erwogen werden. Fir Patientinnen und Patienten mit Sinusrhythmus stellt Digitalis
lediglich ein Reservemedikament dar und sollte bei diesen Patientinnen und Patienten nur
gegeben werden, wenn sie trotz Ausschdpfung der vorgenannten medikamentdsen Therapie
weiterhin im Stadium NYHA 11I-1V sind.

Orale Antikoagulationstherapie:

Bei Vorhofflimmern besteht ein besonders hohes Risiko fir thrombembolische Ereignisse,
sodass hier in der Regel eine effektive orale Antikoagulation (bei Vitamin-K-Antagonisten INR
2-3)  durchzufiihren  ist. In diesem Fall solte eine ggf. bestehende
Thrombozytenaggregationshemmung in der Regel beendet und auf die orale Antikoagulation
umgestellt werden. Uber eine in besonderen Situationen (z. B. Stent-Implantation) dennoch
indizierte Kombinationstherapie ist in Kooperation mit der qualifizierten Facharztin oder dem
qualifizierten Facharzt bzw. der qualifizierten Einrichtung zu entscheiden. Die Herzinsuffizienz
allein ist keine Indikation fUr eine orale Antikoagulation.
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G-BA, 2011 [5].

Richtlinie des Gemeinsamen Bundesausschusses Uber die ambulante Behandlung im
Krankenhaus nach § 116b SGB V: Anlage 3 Erkrankungen mit besonderen Krankheitsverlaufen
im Katalog gem. 8 116b Abs. 3 SGB V; zuletzt gedndert am 15. Dezember 2011

4. Spezialisierte Diagnostik und Therapie der schweren Herzinsuffizienz (NYHA Stadium 3 - 4)

Konkretisierung der Erkrankung und des
Behandlungsaufirages mittels Angabe von Diagnosen (mit ICD-
Kodifizierung) mit diagnostischen und therapeutischen
Prozeduren

Konkretisierung der Erkrankung:

Patienten und Patientinnen mit schwerer Herzinsuffizienz der Stadien NYHA 3 (I150.13) oder NYHA 4 (150.14) oder
entsprechender Stadien einer Rechtsherz- oder Globalinsuffizienz (ICD 150.0-, 150.9) oder Patienten und
Patientinnen, die innerhalb der letzten 12 Monate mindestens einmal vollstationar wegen einer Herzinsuffizienz
der Stadien NYHA 3 oder NYHA 4 behandelt worden sind.

Konkretisierung des Behandlungsauftrages:
Spezialisierte Diagnostik und Therapie von Patientinnen und Patienten mit schwerer Herzinsuffizienz

Zur spezialisierten Diagnostik und Therapie werden im Allgemeinen folgende Leistungen erbracht, sie sind Teil
der vertragsarztiichen Versorgung, z. T. existieren Qualitdtsvereinbarungen:

* Anamnese

»  kdrperiche Untersuchung

=« Beratung

« Laboruntersuchungen (z. B. BNP, Troponin T / |, Digitalis-spiegel, genetische Analysen bei fam. CMP)

» bildgebende Untersuchungen z. B.

-Rantgenuntersuchungen

-CT-Untersuchungen

-MRT

Sonographie, z. B. Duplexsonographie

Echokardiographie

Stressechokardiographie

transdsophageale Echokardiegraphie EKG-Untersuchungen, inkl. 24 Std. EKG

24 Std_ Blutdruckmessung

Ergometrie, Spiroergometrie

Herzkatheter-Untersuchungen

Blutgasanalyse

Lungenfunktionsmessungen

Myokardszintigraphie,

medikamentise Therapie

Diagnostik und Therapie von Herzrhythmusstdrungen (ginschliell. interventioneller Verfahren), soweit im
EBM enthalten

= Versorgung mit Herzschrittmachern

» Funkfionsanalysen von Herzschrittmachem, implantierten Kardiovertern und/oder implantierten Defibrillatoren
»  Hyperionieschulung f INR-Patientenschulung

# Herzsportgruppen

Bei progredientem Krankheitsverlauf oder Kemplikationen sowie bei besonderen Fragestellungen kdnnen noch
weitere MaRnahmen notwendig werden.

Sachliche und persenelle Anferderungen

Hinsichtiich der fachlichen Befihigung, der Aufrechterhaltung der fachlichen Befdhigung, den apparativen,
organisaterischen, rdumlichen Veoraussetzungen einschliellich der Uberprifung der Hygienequalitit gelten die

Qualitdtssicherungs-Vereinbarungen nach § 135 Abs. 2 SGB V entsprechend.

Diariiber hinaus gilt:

Krankenhduser verfigen dber eine kardiclogische Fachabteilung oder Gber eine Abteilung fir Innere Medizin mit
einem Schwerpunkt Kardiclogie zur stationdren Versorgung der Patientinnen und Patienten sowie eine
Intengivatation.

Die Betreuung von Patientinnen und Patienten mit schwerer Herzinsuffizienz erfolgt in einem interdisziplindren
Team, das durch eine Fachérztin oder einen Facharzt fir Innere Medizin und Schwerpunkt Kardiologie geleitet
wird.

In die interdisziplindre Zusammenarbeit sollen felgende Fachabteilungen undfoder Fachérzte oder Fachdrztinnen
bzw. Disziplinen bei Bedarf einbezogen werden:

*  Labormedizin

Radioclogie

Mephrologie

Nuklearmedizin

Kardiochirurgie

Transplantationsmedizin

Diese Fachdisziplinen kdnnen auch durch vertraglich vereinbarte Kooperationen mit externen
Leistungserbringem, mit niedergelassenen Vertragsérztinnen oder \Vertragsarzten oder anderen nach § 108 5GB
V zugelassenen Krankenhdusem eingebunden werden.

Eine 24-Stunden-Moffallversorgung mindestens in Form einer Rufbereitschaft muss fir die Fachdisziplin
Kardiologie gewahrileistet sein.

Das Krankenhaus muss mindestens 500 dieser Patienten pro Jahr behandeln.

Qualifikationsvoraussetzungen an das Behandlungsteam:

Die Mitarbeiterinnen und Mitarbeiter des Behandlungsteams miissen dber ausreichende Erfahrung in der
Behandlung ven Patientinnen und Patienten mit schwerer Herzinsuffizienz verfigen und sollen regelmalig an
spezifischen Fortbildungsveranstaltungen sowie interdisziplindren Fallkonferenzen teilnehmen. sowie Kompetenz
in der Hypertonieschulung / INR -Patientenschulung erwerben.

Vermpflichtung zur Dokumentation und Auswertung:
Das Krankenhaus fihrt eine Dokumentation durch, die eine ergebnisorientierte und qualitative Beurteilung der
Behandlung ermaglicht.

Leitlinienorientierte Behandiung:
Die Behandlung soll sich an medizinisch wissenschaftlich anerkannten und méglichst qualitativ hochwertigen
Leitlinien orientieren, die auf der jeweils besten verfigbaren Evidenz basieren.

Uberweisungserfordermis

Bei Erstzuweisung besteht ein Uberweisungserfordemis durch ei nen Vertragsarzt oder eine Vertragsarztin {(im
Ausnahmefall im stationdren Bereich als Konsil oder hausinterne Uberweisung).

Abteilung Fachberatung Medizin

Seite 9



Gemeinsamer
Bundesausschuss

3.2 Cochrane Reviews

Es konnten keine relevanten Cochrane Reviews identifiziert werden.

3.3 Systematische Reviews

Al-Gobari M et al., 2018 [1].

Effectiveness of drug interventions to prevent sudden cardiac death in patients with heart failure
and reduced ejection fraction: an overview of systematicreviews

Fragestellung

To summarise and synthesise the current evidence regarding the effectiveness of drug
interventions to prevent sudden cardiac death (SCD) and all-cause mortality in patients with
heart failure with reduced ejection fraction (HFrEF).

Methodik

Population:
e HF patients with an ejection fraction <45%

Intervention/Komparator:

e Beta-blockers (BBs) vs. placebo ,usual care

e Angiotensinconverting enzyme inhibitors (ACE-i) vs. Placebo

¢ Angiotensin receptor blockers (ARBs) vs. Placebo or ACE-i.

¢ Antialdosterones or mineralocorticoidreceptor antagonists vs. Placebo, ,usual care’

e Sacubitril; valsartan/ACE-i

¢ Combined ARB/neprilysin inhibitors vs. placebo

¢ [Amiodarone, statins or fish oil supplementation vs. Placebo: nicht zugelassen fir AWG]

e we categorised the evidence of the included interventions into three categories: (1) effective
interventions; (2) ineffective interventions; and (3) uncertain evidence (conflicting or
inconclusive evidence).

Endpunkte:
¢ sudden cardiac death (SCD) and/or all-cause mortality

Recherche/Suchzeitraum:
e MEDLINE, Embase, ISI Web of Science and Cochrane Library from inception to May 2017

Qualitatsbewertung der Studien:

e Assessing the Methodological Quality of Systematic Reviews (AMSTAR) & Grading of
Recommendations, Assessment, Development and Evaluation (GRADE)

Ergebnisse

Anzahl eingeschlossener Studien:
e 41 trials
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Charakteristika der Population:

¢ population of the included reviews consisted of HF patients with an ejection fraction <45% in
most studies and a corresponding New York Heart Association classification ranging from |
to IV.

o All reviews were systematic, except two reviews for antiarrhythmic drugs (AADSs).
¢ At the time of their publication, 15 outof 41 reviews (37%) had corresponding authors based

in the USA, 7 (17%) in Canada, 6 (15%) in China, 3 in Chile, 2 in France, 2 in the UK and
the 6 remaining in other countries.

Qualitat der Studien:

¢ AMSTAR scores for quality assessment of the included reviews widely ranged from 2 to 10
(out of 11).

e The quality of evidence for BBs and antialdosterone agents obtained a high quality on the
GRADE scale, while ACE-i, amiodarone and statins obtained a moderate quality. However,
combined ARB/neprilysin inhibitors had a moderate and high quality for SCD and all-cause
mortality outcomes, respectively, whereas ARBs had a low quality of evidence (table 2).

Studienergebnisse:

¢ Beta-blockers, antialdosterones and combined ARB/neprilysin inhibitors appeared effective
to prevent SCD and all-cause mortality (table 2).

o ACE-i significantly reduced all-cause mortality but not SCD events (table 2)..

¢ ARBs and statins were ineffective where antiarrhythmic drugs and omega-3 fatty acids had
unclear evidence of effectiveness for prevention of SCD and allcause mortality (table 2).

Abteilung Fachberatung Medizin Seite 11
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Drug interventions for SCD and all-cause mortality prevention in heart failure patients

Assumed Number of Quality of the
Outcome  Intervention/comparison comparator  with intervention  {25% CI) (no. of studies) {GRADE) Comments
Beta-blockers/placebo 77 par1000 54 par 1000 OR 0.69 24779 @EHDE High 1°=0% (p=0.57)
{4050} (0,62 to 0.77) (26 RCTs)
AREB; neprilysin inhibitor/ACE-i 74 par 1000 60 per 1000 RR 0.81 B399 (1 RCsT) @EED
(81-70) (0.69 to 0.95) Moderatet
ARB [or ARB-ACEiYPlacebo;  Seo comment Ses comment Mot estimable 13884 (5 RCTs) @OHOD [*=78% [p=0.010).
ACE-i Lowt§ Owverall, we did
nat pool the
studies because of
heterogansity

Amiodarone/placebo; ‘usual 118 per1000 93 per 1000 RR0.79 5006 (11RCTs) @@ee
carg’ {(Fo-110) (067 to 0.93) Lowf

All-cause mortality
Antialdostenons inhibitor / 200 par 1000 162 per 1000 AR 0.81 9018 (10 RCTs) @EE® High 1°= 0% (p= 0.58)
placebo; * usual cars' (148178 (0.74 to 0.88)

ACE-i’placebo 219 per 1000 178 per 1000 OR 077 7105 (32 RCTs) DEEOD I*=0% (p=0.95)
(158-198) (0,67 to 0.88) Moderate

Statins/placebo; ‘usual care’ 273 per 1000 240 per 1000 (205- RROBB[075t0 11024 (13 RCTE)  @@@e I*=37.7% (p =0.083)
278) (233 par 1000 1.02) OR 0.81 Moderate]
(198-273)) (0,66 to 1)

Omega 3 fatty acids/ placebo; 291 par 1000 274 per 1000 FR 024 6875 (1 RCT) DB
‘usual care’ {253-294) (0.87 to 1.01) Moderate

“Although gradad high, this might be downgraded into moderats if we strictly consider the risk of bias of primary studies other than an overall estimation.
TEstimation comes from one single clinical trial. No data obtained from othar raelevant studies for this outcoma.

$The studies reportad to generally have a modsarate to high risk of bias due to allocation concealment and blinding reporting.

flLikelihood of publication bias presance with an asymmeatric funnel plot.

§Inconsistent results ranged from no effect to insignificant increase of events (%= 719%).

“*Most studies have small sampla and wide Cls including no effect with appreciable ham or benefit.

ACE-i, ACE inhibitors; ARBs, angiotensin receptor blockers; GRADE, Grading of Recommendations, Assessment, Development and Evaluation; I, between-study
variance due to heterogansity; RR, risk ratio.
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ARBs Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 ARBs vs Placebo
ARCH-J 2003 2 148 3 144 12% 0.64 [0.11, 3.91] D
CHARM-Alternative 2003 265 1013 296 1015 B7 4% 0.86[0.71, 1.05] .
Crozier 1995 4 125 0 29 0.3% 219011, 41.72]
Mazayev 1958 1 75 1 26 0.6% 0.34 [0.02, 5.60]
Mitrovic 2003 5 174 2 44 1.2% 0.62[0.12, 3.31] - -
Sharma 2000, lll-In'l 3 254 9 13 4.7% 0.16 [0.04, 0.61] e —
Sharma 2000, I-US 4 237 4 114 2.1% 0.47 [0.12, 1.92] -1
SFICE 2000 6 179 a2 91 1.5% 1.02 [0.25, 4.16) I
STRECH 19929 10 633 1 21 0.6% 3.37 (043, 26.49) N e —
Waber 1997 4 125 0 29 03% 219[0.11,41.72)
Subtotal (95% CI) 2963 1834 100.0%  0.84 [0.70, 1.00] L
Total events 304 319
Heterogeneity: Chi¥ = 9.87, df = 9 (P = 0.36); 17 = 8%
Test for overall effect; £ = 1.91 (P = 0.06)
1.1.2 ARBs vs ACE-i
Dickstein 1995 2 108 2 58 1.0% 0.53 [0.07, 3.85] - 1
ELITE 1997 17 352 32 3T 1M1.7% 0.54 [0.29, 0.98] ]
ELITE Il 2000 280 1578 250 1574 B81.3% 1.14 [0.95, 1.38] .
HEAWVEN 2002 1 70 5 71 1.9% 0.18 [0.02, 1.68] -
Lang 1897 6 78 0 38 0.2% 6.80[0.38, 125.83] *
Mazayev 1998 1 75 0 15 0.3% 0.62 [0.02, 16.05]
REPLACE 2001 4 31 2 77 1.2% 0.51[0.08, 2.81] - 1
RESOLVD 1999 20 327 4 109 2.2% 1.71[0.57,5.12] -1
Subtotal (95% CI) 2889 2312 100.0% 1.06 [0.90, 1.26] 1 ]
Total events N 295
Heterogeneity: Chi? = 11.47, df = 7 (P = 0.12); I = 39%
Test for overall effect: Z = 0.71 (P =0.48)
1.1.3 ARBs+ACE-i vs ACE-i alone
ADEPT 2001 0 18 0 18 Mot estimable
CHARM-Added 2003 377 1276 412 1272 38.3% 0.88[0.74, 1.04] L |
Hamroff 1999 0 16 1 17 0.2% 0.33[0.01, 8.79]
RESOLVD 1999 29 332 4 109 0.7% 2.51[0.886, 7.31] T
SUPPORT 2015 98 578 85 588  94% 1.16 [0.85, 1.59] il
Tonkon 2000 0 a7 0 52 Mot estimable
V-HaFT 1989 2 55 0 28 0.1% 266 [0.12, 57.39]
Val-HeFT 2001 495 2511 484 2499 51.3% 1.02 [0.B9, 1.18] [N
Yasumura 2004 1 49 1 57 0.1% 1.17 [0.07, 19.16]
Subtotal (95% CI) 4892 4620 100.0% 0.99 [0.90, 1.09] 1
Total events 1002 987
Heterogeneity: Chi# = 6.98, df =6 (P = 0.32); * = 14%
Test for overall effect: Z = 0.20 (P = 0.84)

0.01 01 1 10 100

Favours [ARBs] Favours [control]

Test for subaroup differences; Chi* = 3.77, df =2 (P = 0,15), F = 47.0%
Figure 2 Efficacy of angiotensin receptor blockers (ARBs) compared with placebo, angiotensin-converting enzyme inhibitor
(ACE-i) or combined in heart failure with reduced ejection fraction (HFrEF) for the prevention of all-cause mortality.
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Experimental Control Risk Ratio Risk Ratlo
Study or Subgroup Events Total Ewvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.15.1 ARB versus placebo
CHARM-Alternative 2003 B0 1013 111 1015 100.0% 0.72 [0.55, 0.95]
Subtotal (95% Cl) 1013 1015 100.0% 0.72 [0.55, 0.95]
Total events B0 111
Heterogeneity: Not applicable
Test for overall effect: Z = 2,33 (P = 0.02)
1.15.2 ARB versus ACE-i
ELITE Il 2000 130 1578 101 1574 100.0% 1.28 [1.00, 1.65) ,
Subtotal (95% CI) 1578 1574 100.0% 1.28 [1.00, 1.65]
Total events 130 101
Heterogeneity: Not applicable
Test for overall effect: Z = 1,96 (P = 0.05)
1.15.3 ARB + ACE-I versus ACE-i alone
CHARM-Added 2003 150 1276 168 1272 43.3% 0.89 [0.72, 1.09]
SUPPORT 2015 18 578 8 568 7.3% 2.21[0.97, 5.04]
Val-HeF T 2001 262 2511 258 2499 49.4% 1.01 [0.86, 1.19]
Subtetal (95% CI) 4365 4339 100.0% 1.01 [0.80, 1.28]
Total events 430 434
Heterogeneity: Tau? = 0.02; Chiz = 4.72, df = 2 (P = 0.09); |17 = 58%
Test for overall effect: Z = 0.11 (P = 0.92)
0.01 0.1 1 10 100

. : Favours [ARBs] Favours [control]
Test for subaroup differences: Chi? = 9,26, df = 2 (P = 0.010), I = 78.4%

Figure 3 Efficacy of angiotensin receptor blockers (ARBs) compared with placebo, angiotensin-converting enzyme inhibitor

(ACE-i) or combined in heart failure with reduced ejection fraction (HFrEF) for the prevention of sudden cardiac death (SCD).
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Figure 4 Funnel plot of SE (log OR) by OR to evaluate publication bias for the efficacy of angiotensin receptor blockers (ARBs)
compared with control in heart failure and reduced ejection fraction (HFrEF) for the prevention of all-cause mortality.

Anmerkung/Fazit der Autoren

Our overview indicates that only three drug interventions (BBs, antialdosterones, combined
ARB/neprilysin inhibitors) significantly reduce SCD and improve overall survival among
individuals with HF and reduced ejection fraction. However, there is no evidence of effectiveness
of ARBs to reduce neither all-cause mortality nor SCD (with a low quality of evidence), and ACE-
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i do not significantly reduce SCD events. When the goal of drug therapy is to reduce SCD,
especially in high-risk patients, our synthesis supports the use of the most effective regimen.

Kommentare zum Review

We did not assess the AMSTAR score for six studies, of which two 4647 were narrative reviews,
two 2544 were individual participant or patient data meta-analyses and the other two 26 32 were
overviews of reviews.

Hartmann C et al., 2018 [9].

The effect of ivabradine therapy on heart failure patients with reduced ejection fraction: a
systematic review and meta-analysis

Fragestellung

To study the additional effect of therapy with ivabradine in terms of cardiovascular death, all-
cause mortality, hospitalization due to HF, heart rate and functional status in studies reporting
those effects in HFrEF populations.

Methodik

Population:
e Adult patients with chronic HFrEF and with the majority using beta-blockers

Intervention/Komparator:

¢ |vabradine vs. carvedilol/bisoprolol/placebo

Endpunkte:

e cardiovascular death, all-cause mortality, hospitalization due to HF, heart rate and functional
status outcomes before and after therapy

Recherche/Suchzeitraum:

¢ Embase, Medline, Pubmed, Cochrane Library, CINAHL, Web of Science, Scopus, SciELO
and LILACS databases for studies published up to June 2016

Qualitatsbewertung der Studien:

e Cochrane risk of bias tool

Ergebnisse

Anzahl eingeschlossener Studien:

e Seven trials (n= 17,747 participants)
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Charakteristika der Population:

Table 1 Characieristics of included studies

Study, year Refer- Location N Mak Age Population LVEF (%) Ischemic  Baseline Beta- =50% Beta- Interven-  Control Duration
ence (years) HF HR beats/ blocker beta- blocker tion (months)
number minj use blocker target dose

target dose (%)
Tsutsui [15] Japan 103 857 59.0(13.1) Chronic HF, 28.4(5.1) 429 B27(74) 929 63.3 35 Ivabradine Placebo 1.5
etal. LVEF<35% T5mg
(2016) and HR =75 EID
beats/min
Volterrani  [14] Ttaly B0 68 66.8 (9.5) Chronic HF 27 (49) 8l T6.7(12.8) 100 100 Mot Ivabradine Carvedilol 3
etal. and NYHA rported  Smg
(2011) 11 and 111 EID
Amosova  [11] Ttaly 29 897 359.0(54) Ischemic 39.1(5.5) 100 T759(297) 100 100 414 Ivabradine  Bisoprolol 2
etal. HF and 7.5mg
(2011) LVEF < 45% EID
Mansour [12] Egypt 53 60 49.0(13)  Idiopathic 30.2(56) O 84(10) 100 19 Mot Ivabradine Carvedilol 3
etal. dilated car- rported 7.5 mg
(2011) diomyopathy., BID
LVEF < 40%
and HR =70
beats/min
Sarullo [13] Ttaly 6 75 52.7(53) Chronic HF, 29.8 (6.0) 100 75 (3) 60 Mot Not Ivabradine Placebo 3
etal. LVEF <40% reported reported T5mg
(2010) and HR =70 EID
beats/min
Swedberg  [8] 37 coun- 6505 76 60.4 (11.4) Chronic HF, 29(5.1) 68 799 (9.6) 129 36 26 Ivabradine Placebo 229
etal., tries LVEF<35% T5mg
2010 and HR =70 EID
beats/min
Foxetal, [7] 33coun- 10917 83 65 (8.4) Stablecoro-  32.4(5.5) 100 T1.6(99) & Mot Not Ivabradine Placebo 19
2008 tries nary artery reported rported 7.5 mg
disease and BID
LVEF < 40%

Data are shown as n (%) or mean+5SD. HF heart failure, LVEF left ventricular ejection fraction, NYHA New York Heart Association, HR heart rate, BID twice daily

Qualitat der Studien:

Random sequence generation

Allocation concealment

Blinding of participants

Blinding of outcome assessment
Incomplete outcome data
Selective reporting

Other bias

< 50% beta-blocker target dose
Results not Intention to treat

- High risk Unclear - Low risk

Fig.2 Quality of included studies by the Cochrane risk of bias tool

Studienergebnisse:

e Pooled relative risks RR (95%) for HF:
o all-cause mortality = 0.98 (0.90-1.06), (1= 57.8%, p = 0.124)
o cardiovascular death for HF = 0.99 (0.91-1.08), (I>= 65.8%, p = 0.087)
o hospitalization for HF = 0.87 (0.68-1.12), (1> = 89.1%, p = 0.002)

e Heart rate analysis (Cl 95%) showed a decrease of 8.7 (6.37—11.03) beats/ min with
ivabradine compared to the control group (Fig. 4), with high heterogeneity between the
studies (1= 95.1%, p < 0.001).
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Fig.4 Effect of ivabradine on Author, PublYear , ES (95% CI)

heart rate outcome :
Volterrani, 2011 :“"" -6.20 (-7.43, 4.97)
Amosova, 2011 i T -1.20 (-3.07, 0.67)
Mansour, 2011 e — i -21.00 (-27.14, -14.86)
Sarullo, 2010 - i -11.00(-13.13, -8.87)

1

Swedberg, 2010 (SHIFT) "i -9.10 (-9.70, -8.50)
Fox, 2008 (BEAUTIFUL) i"' -6.40 (-7.29, -5.51)
Tsutsui, 2016 — i -12.70 (-15.29, -10.11)
I-V Overall (l-squared = 95.1%, p = 0.000) G -7.92 (-8.36, -7.49)

D+L Qverall @ -8.70 (-11.03, 6.37)

-20 -10 0 10

0 The subgroup analysis by beta-blocker dose showed that, in studies reporting all of the
studied population on recommended treatment (at least 50% of the beta-blocker target
dose), heart rate (Cl 95%) decreased by 4.70 (3.67-5.73). On the other hand, within
groups or studies which reported < 100% of the studied population on recommended
treatment or which did not report the dose, heart rate decreased by 8.60 (8.13-9.08). This
indicates ivabradine had a significantly smaller effect on heart rate when the beta-blocker
dose was optimum. Metaregression by beta-blocker target dose was prevented by the
lack of sufficient beta-blocker usage information in the included studies.

e The pooled relative risk RR (95%) of cardiac disorders was 0.86 (0.67—1.11); of respiratory
disorders, 0.80 (0.66-0.97); of neurological disorders, 0.84 (0.73—-0.97); and of renal
disorders, 1.24 (0.95-1.63)

Anmerkung/Fazit der Autoren

Ivabradine significantly reduces heart rate, and the heart rate effect size is smaller when beta-
blocker dose was optimum. Therefore, the additional effect of ivabradine on heart rate appears
to be inversely correlated with the dose of beta-blocker. The use of ivabradine shows no
significant changes on hospitalization due to HF, cardiovascular death and all-cause mortality
outcomes. Unreported beta-blocker doses and beta-blocker doses lower than recommended
limit the conclusions on the additional effect of ivabradine. Further well-designed prospective
studies are warranted to study the additional effects of ivabradine, especially on final outcomes.

Kommentare zum Review

The magnitude of the effect of ivabradine in HFrEF cannot be known with certainty since the
beta-blocker dose was not achieved or not reported in all studies. Therefore, it remains unclear
whether ivabradine has an isolated effect or if the effects reported in the included studies could
be attributed to the beta-blocker target doses and their primary reduction in heart rate.
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Tai C et al., 2017 [16].

Effect of angiotensin-converting enzyme inhibitors and angiotensin Il receptor blockers on
cardiovascular events in patients with heart failure: a meta-analysis of randomized controlled
trials

Fragestellung
To assess the efficacy of angiotensin-converting enzyme inhibitors (ACEIs) and

angiotensin |l receptor blockers (ARBs) on all-cause and cardiovascular (CV) mortality in
patients with heart failure.

Methodik

Population:
o HF patients with reduced ejection fraction (HFrEF, left ventricular ejection fraction <45%)

Intervention/Komparator:

e ACEIs and ARBs treatment with placebo treatment, no treatment, or other anti-HF drugs
treatment;

Endpunkte:
e All-cause mortality and CV mortality

Recherche/Suchzeitraum:

e PubMed, EMBASE, and the Cochrane Central Register of Controlled Trials for randomized
clinical trials (RCTs) from November 1977 to June 2017

Qualitatsbewertung der Studien:

e Jadad score

Ergebnisse

Anzahl eingeschlossener Studien:

e 38 studies:
0 six trials (n = 8404) compared ARBs with placebo,

o 32 trials (n = 39,254) compared ACEIls with various control therapies, (13 arms (n =
10,134) compared with placebo treatment; 10 arms (n = 8714) in which the comparator
was active treatment

0 nine trials(n = 20,406) compared ACElIs with ARBs.
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Charakteristika der Population:
Table 1 Study characteristics
Study, year No of Drugs Baseline characteristics Follow-  Cause of heart failure Risk factors Jadad
patents  Totment | Control Men% Age,y LVEF, % URW a6 HTNSE ICM,% NICM,% VHD,% DM, % HTN% A% 0
ARBs vs Controls
Havranek [43], 1999 218 Irbesartan Placebo 82 &0 =040 12 &7 2
STRETCH [45], 1959 Bas Candesaran  Placebo 68 62 0.35-045 2 % 7 2 2 4
SPICE [44], 2000 270 Candesartan  Placebo 34 66 <(.35 12 4 rh 16 11 45 34 24 5
ARCH-1 [47], 2003 292 Placebo 78 a4 =045 24 5 7 57 8 4
Val-HeFT [48], 2001 5010 Placebo 80 63 =040 100 7 57 3 26 2 5
CHARM-Alternathve [13], 2003 2028 Placebo 68 67 =040 135 6 68 27 50 5 5
ARBs vs ACEE
REPLACE [42], 2001 378 Telmisartan  Enalapril 89 64 =040 12 4
HEAVEN [40], 2002 141 Valsartan Enalapril 75 &7 =045 12 87 3
Dickstein [39], 1995 166 Losaran Enalapril 78 54 <035 12 &9 3 12 23 3
ELTE[14], 1997 722 Captopril 67 73 =040 4 68 25 57 3 4
ELITE I [10], 2000 3152 Captopril 70 rh =040 72 24 45 30 5
RESOLVD [12], 1994 768 Enalapril g4 63 <040 43 72 5
COPFTIMAAL [4], 2002 5477 Captopril 7 &7 <(.35 130 100 1] 1] 1] 1] 17 36 10 5
WALIANT [11], 2003 14703 Vakara Captopril 69 65 =035-045 107 00 0 0 0 0 23 55 5
Lang [#1], 1947 116 Losaran Enalapril 78 58 =045 12 4 47 42 3 3
ACEls vs Contrals
AIRE [2], 1993 14986 Ramipril Placebo 74 &5 &0 12 28 5
Balpitt [23], 1998 169 ol Placebo b 2
CASSIS [24], 1985 96 Ena lapril Placebo 83 58 <40 2 70 30 23 3
mers [25], 1987 130 Lisinapril Placebo 34 58 2 3 48 30 8 2
Coffer [26], 19492 172 Benazepril Placebo =035 12 2
CONSENSUS [3], 1987 253 Enalapril Placebo 70 7 7 73 15 % 23 25 58 3
FEST [27], 1995 308 Fosinopril Placebo 74 63 =035 12 4
FHFSG [28], 1995 241 Fosinopril Placebo 80 62 =035 24 3
Lechat [249], 1993 125 Perindopril Placebo 12 3
Newman [30], 1988 105 Captopril Placebo 12 2
SAVE [4], 1992 2231 Captopril Placebo 82 54 =040 144 100 21 43 5
SOLVD [3], 1991 2569 Ena lapril Placebo 80 61 =035 166 26 42 10 5
TRACE [6], 1995 1745 Trandolaprl  Placebo 72 &8 =035 96-200 100 14 23 5
Aguilar [31], 1999 345 Captopril Digoxin 68 63 216 3
Table 1 Study characteristics (Continued)
Study, year No of Drugs Baseline characteristics Follow-  Cause of heart fallure Risk factors Jadad
patients  otment | Conmol Mens Age,y LVEF,% URW W% HTNS6 ICM % NICM, % VHD,% DM, % HTNS AF% oo'C
CARMEN [32], 2008 381 Enalapril Carvedilol 80 62 (140 72 14 32 17 4
CIBIS 1 [33], 2011 217 Enalapril Bisoprolol rh 73 =035 96 ol &1 2 2 21 55 54 5
Cowley [34, 19494 208 Captopril Flosequinan 44 3
Dohmen 1947 266 Captopril Ibopamine 84 62 <040 22 & &7 7 8 5 3
Hy-C [34], 1942 e Captopril Hydralazine 86 52 0.2(m} 32 59 34 4 7 3
IMPRESS [37], 2007 573 Lisinopril Omapatrilat 8% 54 =40 4 66 24 3 5
Northridge [38], 1999 45 _aptopril Candoxatril 87 63 <040 12 2
OVERTURE [7], 2002 5770 Enalapril Omapatrilat 79 63 =030 58 56 31 5
W=-HeFT Il [8], 1941 Al Enalapril Nitates 61 <(145 96 20 48 14 3
Diata was absent in the oniginal artide
No number, LVEF left ventricular ejection fraction, MI myocardial infarction, HTN hypertension, DM diabetes mellitus, AF atrial fibrillation, ACET i i ing enzyme inhibitors, ARE angiotensin Il Receptor

Blockers, IOM ischemic cardiomyopathy, NIOM non-ischemic cardiomyopathy, VHD valwilar heart disease, m mean

Qualitat der Studien:

e There were 32 studies of good quality (Jadad score = 3) with low risk of bias and six studies
of low quality (Jadad score < 3) with high risk of bias.

Studienergebnisse:

Effect of ACEIls and ARBs on all-cause mortality:

e Thirty-two studies reported the effect of ACEIls on all-cause mortality in a total of 39,254 HF
patients with moderate heterogeneity in overall analysis (12 = 44%, p = 0.005). ACEIs were
associated with a statistically significant 11% reduction in all-cause mortality (RR: 0.89, 95%
Cl: 0.83-0.96, p = 0.001, Fig. 2). Similar findings were observed when ACEIs were compared

Abteilung Fachberatung Medizin Seite 19



Gemeinsamer
Bundesausschuss

with placebo treatment (p < 0.001). However, when ACEIls were compared with active
treatment or ARBs, ACEIs did not significantly reduce all-cause mortality. There was no
evidence of publication bias (p = 0.833).

e Moreover, 15 studies [9-14, 39-47] reported the effect of ARBs on all-cause mortality in a
total of 28,814 HF patients with no significant heterogeneity in overall analysis (I = 26%, p =
0.17). ARBs were not associated with a reduction in all-cause mortality (RR: 1.03, 95% CI:
0.98-1.08, p = 0.28, Fig. 3). There was no evidence of publication bias (p = 0.921).

Effect of ACEls and ARBs on CV mortality:

e Seventeen studies reported the effectiveness of ACEls for CV mortality in a total of 28,302
HF patients with moderate heterogeneity in overall analysis (1> = 51%, p = 0.009). ACEls
were associated with a statistically significant 14% reduction in CV mortality (RR: 0.86, 95%
Cl: 0.78-0.94, p = 0.001, Fig. 5). Similar findings were observed when ACEls treatment was
compared with placebo treatment (p < 0.001). However, when ACEIs were compared with
active treatment or ARBs, ACElIs did not significantly reduce CV mortality. There was no
evidence of publication bias (p = 0.967).

e Moreover, 11 studies reported the effectiveness of ARBs for CV mortality in a total of 27,991
HF patients with no significant heterogeneity in overall analysis (1> = 40%, p = 0.08). ARBs
were associated with no reduction in CV mortality (RR: 1.01, 95% CI: 0.92-1.12, p = 0.78).
Similar findings were observed when ARBs were compared with placebo or ACEls (p < 0.50).
And there was no evidence of publication bias (p = 1.000).

RR [95% CI]
Age 2 65y - 0.89 [0.83, 0.95]
< 65y _ . 0.9 [0.82, 0.96]
LVEF z0.35 —— 0.85 [0.82, 0.83]
< 038 - 0.97 [0.88, 1.07)
Cause of HF z M —— 0.88 [0.82, 0.95]
i — 0.89 [0.83, 0.95)
Follow-up weeks 2 25
e iz " —.— 0.89 [0.84, 0.94]
< 26w . 0.73 [0.46, 1.16]
Types of ACEI Others
) 0.72 [0.62, 0.82)
Enalapril — - 0.93 [0.85, 1.02]
Captopril — - 0.91 [0.85, 0.98]
AGEI better Control better
Fig. 6 Univariate Meta-regression Analysis of Potential Sources of Heterogeneity on Effect of ACEls on All-Cause Mortality. Boxes and solid lines
indicate RR and 95%Cl, respectively for each study, and the diamonds and their width indicate the pooled RR and the 95% (, respectively. Trials
to the left of the vertical line showed a reduction in risk with the experimental intervention; those to the right showed an increase in risk with
the experimental intervention. ACEI, angiotensin-converting enzyme inhibitor, M, myocardial infraction, HF, heart failure, LVEF, left ventricular
ejection fraction
L

Anmerkung/Fazit der Autoren

In 47,662 subjects, our meta-analysis shows that ACEls, but not ARBs reduce all-cause
mortality and cardiovascular deaths in HF patients. Thus, ACEIls should be considered as first-
line therapy to limit excess mortality and morbidity in this population.

Kommentare zum Review

These trials used different ACEls or ARBs at a different dosage. It is likely that different ACEls
and ARBs may have a total different effect on the cardiac mortality. Moreover, the present study
is unable to address whether the efficacy may be varied in HF patients with different ethnic
backgrounds.
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Pei H et al., 2019 [11].

Ivabradine Improves Cardiac Function and Increases Exercise Capacity in Patients with Chronic
Heart Failure A Systematic Review and Meta-Analysis

Fragestellung

To systematically review and conduct a meta-analysis of the ivabradine-induced improvement
in cardiopulmonary function, exercise capacity, and primary composite endpoints in patients
with chronic heart failure (CHF).

Methodik

Population:
e CHF patients whose ejection fraction was decreased or preserved

Intervention/Komparator:

¢ |vabradine vs. standard anti-heart failure therapy, including angiotensin converting enzyme
inhibitors (ACEI), angiotensin receptor blockers (ARBs), B-blockers, calcium antagonists and
diuretics.

Endpunkte:

o Heart rate (HR), left ventricular ejection fraction (LVEF), peak early diastolic mitral flow
velocity/late diastolic mitral flow velocity (E/A), peak early diastolic mitral flow velocity/peak
early diastolic mitral annular velocity (E/Em), minute ventilation/carbon dioxide production
(VE/VCO2), peak oxygen consumption (peak VO2), and NYHA class.

e The exercise capability evaluation index included the exercise duration with a submaximal
load and the 6-minute walk distance.

e Severe adverse events, cardiac dysfunction, nervous system disorder, and visual
disturbance during the treatment and follow-up period.

Recherche/Suchzeitraum:

¢ Electronic databases, including PubMed, Embase, Cochrane Central Register of Controlled
Trials (CENTRAL), and Clinical Trials and European Union Clinical Trials, were searched
from inception until August 2017 for all clinical RCTs

Qualitatsbewertung der Studien:

e Cochrane risk of bias tool

Ergebnisse

Anzahl eingeschlossener Studien:

e 22 studies, 12 with 6,526 systematically reviewed patients (qualitatitive analysis) and 10
studies with 18,036 patients, were subjected to metaanalysis.
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Charakteristika der Population:

Table II. Baseline Characteristics of the Ivabradine Group and the Standard Anti-Heant Failure Treatment Group

Number
Study Year of Age BMI Males, HE, LVEF, SBP DEP NYHA class
o partici- {year) kgim?® n bpm % (mmHg) {mmHg) LTy
pants

03 T20(66.0-TR.0) 296 (264-35.6) 36 T5(72-T8) 60(3M-66) 132(123-142) 76 (69-84) W76 1W0

1 g
KomajdaM 2017 oy 73 0(67.0-70.0) 288 (268328) 27 74(71-79) 61 (55.67) 133(120-145) 80 (70-85)  O/69/15/0

Siakian il 2016 27 382122 N/A 22 813279 306666 120221550 7621098  EZLO
- 27 6142967 N/A 22 7642495 303:576 118321233 743707 20

Terei i 2016 42 8002130 246:46 37 834282 28449 11952162 723121 OO0
- 42 W94:127 24343 34 81574 28549 11322169 703104  W3IBA0

Abdel- s 20 #1=157 N/A 0 85=12 M4 101 £ 17 69 = 12 W&/ 12/2
SalamZ = ° 7 523135 N/A 13 8410 I0+8 0] =5 61 =4 VS/1444
. 0 665=R5 30340 7 T2:7 67+7 130 = 18 T5:8 N/A
KosmalaW 2013 31 80287 20| +44 4 T0zéh 60 + 6 13317 T67T N/A
Voherni M 2017 12 665292 26430 B T5T£125  28£47 12482129 T19:86 W21210
B 6672101 268+3.2 2% 767128  26+50 12542152 748201 221600

Mo 2011 30 47213 N/A 18 9615 321+61  97=15 NA W1
23 s2=13 N/A 14 8410 290+74 91x5  NA W3 1446

0 321261 N/A 23 7523 306+6 10927  NiA W1T130

Sarullo FM 20010 5 57940 N/A 2 767:128 299:6 109  NiA W1812/0

341 60.7+11.2 80£51 Mol T99£95 200+£51 1220xl6l 75796 V1585160550
3264 60.1 £11.3 28050 2508 BOl£98  200+£32 1214159 75604 VISB41618/6]

5479 65385 B4+£44 4540 TI5£98  324+55 12812157 774:£03  B40/334671293/0
5438 65.0 =84 B5+44 4507 71699  323+55 1279+ 155 77502  B4003359123%0

BMI indicates body mass index; HR, heart rate; LVEF, left ventricular ejection fraction; SBP, systolic blood pressure; DBP, diastolic blood pres-
sure; NYHA, New York Heart Association; and N/A, not applicable. Data are the median (IQR., interquartile range) or mean £ SD.

Swedberg K 2010

Fox K 2008

Qualitat der Studien:

Random sequence generation (selection bias) _:|

Allocation concealment (selection bias) _:I

Blinding of participants and personnel (performance bias) _:.
Blinding of outcome assessment (detection bias) _:.
Incomplete outcome data (attrition bias) _:.

Selective reporting (reporting bias) _.

overtios

0%  26%  50%  75% 100%
[ Low risk of bias [l Unclear risk of bias B High risk of bias

Supplemental Figure 1. Risk of bias graph.
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S @ @ 2|~ @| ® @ ® ~ |Randomsequence generation (selection bias)
3@ @533 @ @®|® |~ |Aocstion concealment (sslection bias)
3@ @~ 0|~ ®|®|®| ~ | bindingof participants and personnel (performance bias)
0 ® @ (@ > @ @|®| = |Bsindigofoutcome assessment (detection bias)
OO~ OO S S @ = ncompeteovicome data (atition bias)
OO OO ® ® ®| @®|seecthereporng reporting bias)
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Supplemental Figure 2. Risk of bias summary.
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Studienergebnisse:

Cardiopulmonary function:

¢ treatment with added ivabradine reduced the heart rate (MD = -17.30, 95% confidence
interval (CI): 19.52- -15.08, P < 0.00001),

LVEF:

¢ treatment with added ivabradine significantly increased the LVEF (MD = 3.90, 95% CI: 0.40-
7.40, P <0.0001) and led to a better New York Heart Association (NYHA) classification.

Lung function:

¢ |vabradine significantly reduced the minute ventilation/carbon dioxide production (VE/VCO2)
(MD =-2.68, 95% CI: -4.81- —0.55, P = 0.01) and improved the peak VO2 (MD = 2.80, 95%
Cl: 1.05-4.55, P = 0.002) and the exercise capacity, including the exercise duration with a
submaximal load (MD = 7.82, 95% CI: —2.57--18.21, P < 0.00001) and the 6-minute walk
distance.

Cardiovascular composite endpoint events:

¢ the result showed that the RRs of all-cause mortality and cardiovascular mortality were not
significantly different between the added ivabradine group and the standard antiheart failure
therapy group (P = 0.59 and P = 0.79, respectively).

e The RR of cardiovascular death or worsening heart failure was significantly decreased (RR
=0.93, 95% CI: 0.87--0.98, P = 0.01) in the patients treated with ivabradine.

¢ Additionally, the RRs of heart failure and hospitalization also decreased (RR = 0.91, 95% CI:
0.85--0.97, P = 0.006; RR = 0.86, 95% CI: 0.79--0.93, P = 0.0002).

Side effects and adverse events:

¢ Treatment with ivabradine did not change the RR of serious adverse events compared to the
RR of the standard anti-heart failure therapy group (RR 0.97, 95% CI: 0.90-1.04, P = 0.40).

e adverse events such as cardiac dysfunction and nervous system disorders were also
decreased (RR = 0.92, 95% CI: 0.83-1.01, P = 0.07), (RR = 0.81, 95% CI: 0.65-1.00, P =
0.06).

¢ Notably, the RR of visual symptoms in the ivabradine group was significantly higher than that
of the standard anti-heart failure therapy group (RR = 3.82, 95% CI: 1.80-8.13, P = 0.0005).

Anmerkung/Fazit der Autoren

Unlike the results of a previous meta-analysis and systematic review, ivabradine did not reduce
the risk of death and hospitalization for heart failure, and no difference was found in safety
between ivabradine and placebo. Our current results are positive and optimistic. Presently, the
evidence shows that adding ivabradine led to significant improvements in cardiopulmonary
function, such as reduced heart rate, increased LVEF, reduced VE/VCO2, improved peak VO2,
and increased exercise capacity in patients with CHF. Moreover, using ivabradine with the
standard anti-heart failure treatment reduced the mortality and hospitalization and improved the
quality of life. In addition, ivabradine significantly increased the RR of visual symptoms, thereby
rendering ivabradine relatively safe in patients with CHF.

Kommentare zum Review

RCT von Komajda et al (2017) und Kosmala et al (2013) haben Patienten mit LVEF = 45%
eingeschlossen.
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Beldhuis IE et al., 2017 [2].

Renin—-Angiotensin System Inhibition, Worsening Renal Function, and Outcome in Heart Failure
Patients With Reduced and Preserved Ejection Fraction A Meta-Analysis of Published Study Data

Fragestellung

To investigate the interaction between the phenotype of chronic heart faillure (HF), treatment
with RAAS inhibitors, the occurence of WRF and association with clinical outcome in a meta-
analysis of published studies.

Methodik

Population:

e HFpatients with reduced ejection fraction (HFREF) and HF patients with preserved ejection
fraction and (HFPEF).

Intervention/Komparator:

¢ Angiotensin-converting enzyme inhibitors (ACEi): Enalapril, Captopril vs. placebo
¢ Angiotension Il receptor blockers (ARB): Valsartan, Candesartan, Irbesartan vs. placebo

e Mineralcorticoid receptor antagonists (MRA): Spironalacton, Eplerenone vs. placebo

Endpunkte:
¢ worsening renal function (WRF) and mortality

Recherche/Suchzeitraum:

o MEDLINE was searched to identify eligible studies that were published from inception to
December 1, 2015

Qualitatsbewertung der Studien:

e Cochrane risk of bias tool

Ergebnisse

Anzahl eingeschlossener Studien:

e Eight RCTs (n= 28,961 patients were included in the individual studies (24,520 in HFREF
and 4,441 in HFPEF)

e six investigated solely HFREF patients, one investigated only patients with HFPEF and 1
published information about both HFREF and HFPEF patients.
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Table 1. Baseline Characteristics of Included Studies for the Primary Analysis
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—— R, ml/ Concomitant Therapy, % Meical History, % Baseline Vitals

Randomized | in Original | Follow-Up | LVEF | Creatinine, | min per Loap SBP, | DEP, | HR,

Study Year | Treatment | Study | Time,d | (%) | mg/dl | 1.73m? | ACE |ARB BAL | MAA | Diuretic |Digoin AF | HT DM | Ischemic | mmHg | mmHg | bpm
HFREF

Angiotensin-converting enzyme inhibitors (ACEi)

s0Lvoe 1991 Enalapril 6377 1230 2 1.20 65.6 50 18 6.1 3z 33 38 19 75 19 T4 76
SAVEY 1992 Capfopril 221 1278 k1l 1.19 70 50 35 35 26 43 22 100 13 70 78
Angiotensin Il receptor blockers (ARB)

Val-HeFT* 2001 Valsartan 5010 1000 27 61.3 93 50 | 35 48 8 7 25 20 124 76

CHARM-HFREF*™ | 2003 | Candesartan 1569 1000 28 110 7.5 a7 50 | 56 18 83 64 28 61 36 59 125 73 72

i ticoid receptor (MRA)

RALES® 1999 | Spironolacton 1663 720 26 1.30 64 95 0 11 50 100 73 55 122 75 8

EPHESUS™ 2003 | Eplerenone 5792 480 33 70 76 50 59 61 2 100 118 T

EMPHASIS-HF'" | 2010 | Eplerenone 2737 630 26 1.15 T 78 |19 | 87 50 85 27 An 66 k1l 50 124 75 T2
HFPEF

Angiotensin Il receptor blockers (ARB)

CHARM-HFPEF*" | 2003 | Candesartan 836 1000 57 1.00 735 24 50 | 57 10 83 a3 A 76 39 41 134 75 70

I-Presenve’ 2008 Irbesartan 3595 1380 60 1.00 73 26 50 | 59 15 83 14 29 89 28 24 137 79 T2

*Total number of patients from renal substudy as the definition of HFREFHFPEF was different in the main trial program. AF indicates atrial fibrillation; BBL, p-blocker; CHARM, Candesartan in Heart Failure-Assessment of Reduction
in Mortality and Morbidity; DBP, diastolic blood pressure; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; EMPHASIS-HF, Eplerencne in Mild Patients Hospitalization and Survival Study in Heart Failure; EPHESUS,
Eplerenone Post-Acute Myocardial Infarction Heart Failure Efficacy and Survival Study; HT, hypertension; -Preserve, Irbesartan in Heart Failure With Preserved Ejection Fraction Study; LVEF, left ventricular ejection fraction; RALES,
Randomized Aldactone Evaluation Study; SAVE, Survival and Ventricular Enlargement; SOLVD, Studies of Left Ventricular Dysfunction; SBP, systolic blood pressure; and Val-HeFT, Valsartan Heart Failure Trial

Supplementary Table 1. Definition of Worsening Renal Function in included studies

Study Change in creatinine/eGFR During Follow Period

SOLVD! 20% decrease in eGFR 2 weeks after randomization

SAVE? = 0.3 mg/dL increase 2 weeks after randomization

RALES* 30% decrease in eGFR 12 weeks after randomization

Val-HeFT* 20% decrease in eGFR 4 weeks after randomization
. , o .

CHARM® = (.3 mg/dL increase and_Z_ZS %o increase in 6 weeks after randomization
serum creatinine

EPHESUS® 20% decrease in eGFR 2 weeks after randomization

I-PRESERVE'

EMPHASIS-HF®

= 0.3 mg/dL increase and = 25% increase in
serum creatinine

20% decrease in eGFR

8 weeks after randomization

5 months after randomization

Abbreviations: eGFR: estimated Glomerular Filtration Rate. CHARM: Candesartan in Heart

Failure-Assessment of Reduction in Mortalityand Morbidity, EMPHASIS-HF: Eplerenone in Mild

Patients Hospitalization and Survival Study in Heart Failure, EPHESUS: Eplerenone Post—-Acute
Myocardial Infarction Heart Failure Efficacy and Survival Study, I-PRESERVE: Irbesartan in
Heart Failure with Preserved Ejection Fraction Study, RALES: Randomized Aldactone Evaluation
Study, SAVE: Survival And Ventricular Enlargement Study, SOLVD:Studies Of Left Ventricular

Dysfunction, Val-HeFT: Valsartan Heart Failure Trial
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Qualitat der Studien:
Figure: Risk of bias of included studies
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Studienergebnisse:

Ergebnisse nur fir HFREF dargestellt.
Table 2 shows the crude mortality rates stratified for treatment and WRF in each individual study.

Table 2. Incidence of Worsening Renal Function and Clinical Outcome in the Individual Studies

Mortality HF
Overall RAAS Placebo RAASI Placebo
Total No. WRF No WRF WRF No WRF WRF No WRF WRF No WRF WRF No WRF
[Renal Mortality, Mortality, Mortality, Mortality, Mortality, Mortality, HF Hospitalizati HF Hospitalization, | HF Hospitalizati HF Hospit

Study n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
HFREF
SOLVD'™ 6377 186 (31) 1241(22) 84 (26) 599 (21) 102 (36) 642 (22) NA NA NA NA
SAVE" 1813 59 (27) 308 (19) 26{22) 137 (17) 33(32) 171 (22) 16(14) 98 (12) 22 (21) 130 (17)
Val-HeFT® 4928 104 (24) 627 (43) 71 (24) 404 (19) 33(27) 436 (19) NA NA NA NA
CHARM-HFREF 1569 49 (28) 31(25) 31(24) 152 (23) 18(33) 189 (26) 47 (36) 151(23) 27 (50) 204 (28)
RALES® 1663 98 (49) 627 (43) 56 (40) 256 (37) 42 (70) 371 (48) 31(22) 17(17) 21 (35) 204 (26)
EPHESUS™ 5807 133(15) 532 (11) 66 (13) 256 (1) 67 (18) 276 (11) 82(17) 248 (10) 79 (19) 307 (12)
EMPHASIS-HF " 2763 48(12) 224 (11) 24(11) 98(10) 24(14) 126 (13) 23(10) 116(12) 35 (21) 172(17)
HFPEF

CHARM-HFPEF! 836 21(22) 104 (14) 1423 47(13) 7(20) 57 (15) 15(24) 66 (19) 9(26) 87122)

I-Preserve? 3595 72(31) 672 (20) 53 (35) 320 (19) 19 (25) 352 (21) 42(27) 240(14) 18 (24) 273 (18)

CHARM indicates Candesartan in Heart Failure-Assessment of Reduction in Mortality and Morbidity; EMPHASIS-HF, Eplerenone in Mild Patients Hospitalization and Survival Study in Heart Failure; EPHESUS, Eplerenone Post-
Acute Myocardial Infarction Heart Failure Efficacy and Survival Study; HF heart failure; |-Preserve, Irbesartan in Heart Failure With Preserved Ejection Fraction Study; RAASI, renin—angiotensin aldosterone system inhibition; RALES,
Randomized Aldactone Evaluation Study; SAVE, Survival and Ventricular Enlargement; SOLVD, Studies of Left Ventricular Dysfunction; Val-HeFT, Valsartan Heart Failure Trial; and WRF, worsening renal function

e In the overall study population, WRF developed in 3268 patients (11%) and was more
frequent with RAAS inhibition, compared with placebo (13 versus 9%).WRF was overall more
frequent with HFREF (12%) compared with HFPEF (7%). However, the excess risk of WRF
associated with RAASiInhibitor was similar in HFREF (odds ratio, 1.68 [1.25-2.25] and
HFPEF [odds ratio, 2.03 [1.60-2.57]; P=0.33).

RAAS Inhibitor-Induced WRF and Mortality in HFREF:

¢ In HFREF, in patients randomized to RAAS inhibitors, WRF was associated with worse
outcomes, compared with patients who experienced no WRF (RR, 1.19 (1.08-1.31);
Heterogenitat: P=0.81, 1°=0%). However, the risk associated with WRF in patients allocated
to placebo was larger (RR, 1.48 (1.35-1.62); P<0.001), and significantly different from
patients randomized to RAAS inhibitors with WRF (P for interaction=0.005).
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RAAS Inhibitor-Induced WRF and HF Hospitalization in HFREF:

¢ In HFREF, in patients randomized to RAAS inhibitors, WRF was associated with increased
risk of HF hospitalization, compared with patients who experienced no WRF (RR, 1.33 (1.07—
1.65); Heterogenitat: P=0.07, 1°=53%). However, the risk did not significantly differ between
RAAS and placebo-induced WRF (P for interaction=0.49).

RAAS Inhibitor-Induced, Investigator Reported, Renal Dysfunction in HFREF:

¢ In HFREF patients, RAAS inhibitor therapy resulted in higher renal dysfunction compared
with placebo (RR, 1.59 (1.14-2.21); Heterogenitat: P=0.04, 1°=46%).

RAAS Inhibitor-Induced Changes in eGFR in HFREF:

¢ For change in eGFR, we evaluated change during the entire study period, but for each study
this time period differed. In HFREF patients, RAAS inhibitor therapy resulted in a greater
decline in eGFR compared with placebo (mean treatment difference -3.47 mL/min per 1.73
m? [-4.26,-2.68]; Heterogenitat: P=0.24, 1°=26%).

Anmerkung/Fazit der Autoren

RAAS inhibitors cause a significant decline in eGFR and lead to more renal adverse events with
similar magnitude in both HFREF and HFPEF patients. Despite this fact, although RAAS
inhibitor—induced WRF in HFREF is associated with slightly increased event rates, the
prognostic benefit over placebo-induced WRF is maintained. However, in HFPEF, especially
WRF that occurs with RAAS inhibition seem detrimental, cautioning the clinician to carefully
evaluate these HFPEF patients with increases in creatinine during RAAS inhibitor treatment.

Kommentare zum Review

Another limitation of this meta-analysis is that we pooled different types of RAAS inhibitors: ACE
inhibitors, angiotensin Il receptor blockers, and mineralocorticoid receptor antagonists. Because
their pharmacological working mechanisms differ, a difference in outcome could be expected as
well. Finally, our analyses were carried out in a specific subset of patients, which included post
myocardial left ventricular dysfunction, and specifically investigated WRF during initiation of
(additional) RAAS-inhibition, not during long-term follow-up.

Burnett H et al., 2017 [4].

Thirty Years of Evidence on the Efficacy of Drug Treatments for Chronic Heart Failure With
Reduced Ejection Fraction A Network Meta-Analysis

Fragestellung

The objective of this study was to systematically identify RCTs evaluating recommended drug
classes and combinations for HFrEF in terms of all-cause mortality and to perform a valid
network meta-analysis (NMA) assessing the comparative efficacy of these therapies.

Methodik

Population:
e Patients with heart failure with reduced ejection fraction (HFrEF)
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Intervention:

e Angiotensin-converting enzyme inhibitor (ACEI), angiotensin Il receptor blocker (ARB), B-
blocker (BB), mineralocorticoid receptor antagonist (MRA) and angiotensin receptor—
neprilysin inhibitor (ARNI), administered alone or in combination

Komparator:

¢ Placebo or any intervention of interest of a different class; comparisons within the same class
were excluded (eg, ACEI versus ACEI).

Endpunkte:
¢ All cause mortality

Recherche/Suchzeitraum:

e Medline, EMBASE, and Cochrane CENTRAL were searched to identify studies published
between January 1987 and April 28, 2015

Qualitatsbewertung der Studien:

e Cochrane risk of bias tool

Ergebnisse

Anzahl eingeschlossener Studien:
e 57 RCTs

Charakteristika der Population:

e The majority were multicenter, double-blind, placebo-controlled trials, including between 28
and 8399 patients with a mean follow-up duration ranging from 8 weeks to 4 years.

e The treatment classes assessed included ACEI, BB, ARB, MRA, and ARNI.

o Patients were generally allowed concomitant therapies, such as diuretics, digoxin, and
nitrates, as well as other permitted concomitant treatment classes.

e Enrolled patients were predominantly male (mean 76%, range 49%-90%) and between the
ages of 52 and 73 years (mean 62 years; sieche Anhang).

e Most patients were classified as New York Heart Association class Il-lll (mean 86%),
although 8 (14%) trials included a proportion of patients in class | and 36 (63%) trials included
patients in class IV.

e Baseline left ventricular ejection fraction ranged between 15% and 40% (mean 27%)
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Qualitat der Studien:

Supplementary Figure 1: Quality assessment results A) Summary by domain, B) Summary by RCT
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Studienergebnisse:

Network of Evidence

In the network of connected RCTs (Figure 2), the thickness of the lines corresponds to the
number of trials included per treatment comparison. The evidence was centralized around
placebo and ACEI, with most RCTs informing the comparison of ACEI+BB versus ACEI. The
treatment combination with ARNI was informed by a single RCT.
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Figure 2. Network diagram of treatment classes and combinations reporting all-cause mortality. ACEI indicates angiotensin-converting
enzyme inhibitor; ARB, angiotensin-Il receptor blocker; AREA-IN CHF, Anti-Remodelling Effect of Canrenone in Patients With Mild Chronic
Heart Failure; ARNI, angiotensin receptor-neprilysin inhibitor; BB, beta blocker; BEST, Beta-Blocker Evaluation of Survival Trial; CAR-
MEN, The Carvedilol and ACE-Inhibitor Remodelling Mild Heart Failure Evaluation Trial; CASSIS, Czech and Slovak Spirapril Intervention
Study; CHARM-added, Candesartan in Heart Failure: Assessment of Reduction in Mortality and Morbidity-Added; CHARM-alternative,
Candesartan in Heart Failure—Assessment of Mortality and Morbidity Alternative; CIBIS, Cardiac Insufficiency Bisoprolol Study; CONSEN-
SUS, Cooperative North Scandinavian Enalapril Survival Study; COPERNICUS, Carvedilol Prospective Randomized Cumulative Survival;
ELITE, Evaluation of Losartan in the Elderly Study; EMPHASIS-HF, Eplerenone in Mild Patients Hospitalization and Survival Study in Heart
Failure; ENECA, Efficacy of Nebivolol in the Treatment of Elderly Patients With Chronic Heart Failure as Add-On Therapy to ACE Inhibi-
tors or Angiotensin Il Receptor Blockers, Diuretics, and/or Digitalis; FEST, Fosinopril Efficacy/Safety Trial; HEAVEN, Heart Failure Valsartan
Exercise Capacity Evaluation; MERIT-HF, Metoprolol CR/XL Randomised Intervention Trial in Congestive Heart Failure; MHFT, Munich Mild
Heart Failure Trial; MIC, Metoprolol in Patients With Mild to Moderate Heart Failure: Effects on Ventricular Function and Cardiopulmonary
Exercise Testing; MOCHA, Multicenter Oral Carvedilol Heart Failure Assessment; MRA, mineralocorticoid receptor antagonist; PARADIGM-
HF, Prospective Comparison of ARNI (Angiotensin Receptor-Neprilysin Inhibitor) With ACEI (Angiotensin-Converting—Enzyme Inhibitor) to
Determine Impact on Global Mortality and Morbidity in Heart Failure; PLBO, placebo; PRECISE, Prospective Randomized Evaluation of
Carvedilol on Symptoms and Exercise; RALES, Randomized Aldactone Evaluation Study; REPLACE, Replacement of Angiotensin Convert-
ing Enzyme Inhibition; RESOLVD, Randomized Evaluation of Strategies for Left Vientricular Dysfunction; SOLVD-prevent, Studies of Left
Ventricular Dysfunction—Prevention Trial; SOLVD-treat, Studies of Left Ventricular Dysfunction—Treatment Trial; SPICE, Study of Patients
Intolerant of Converting Enzyme Inhibitors; STRETCH, Symptom, Tolerability, Response to Exercise Trial of Candesartan Cilexetil in Heart
Failure; SYMPOXYDEX, Sympathetic and Oxydative Stress Kredex Study; and Val-HeFT, Valsartan Heart Failure Trial.”-#*-77

treatments were categorized to include the concomitant drug when the majority of patients in

the study were receiving it at baseline. Specifically, if >50% of the trial patients received a
concomitant drug of interest in the systematic review (eg, BB), the treatment was described
as a combination therapy (the study drug class+the concomitant drug class(es), eg,

ACEI+BB versus BB) in the analysis.

Supplementary Table 4: Proportion of patients taking concomitant ACEI and ARB in RCTs that

allow concomitant use of ACEI| or ARB

Criteria for ACEI or ARB

% of

n studies studlies

ACEI or ARB allowed 9 100%
=90% patients taking ACEI 39 33%
=75% patients taking ACEL 6/9 67%
Only present pooled % (ACEI or ARB) 29 22%
Treatment classification unclear™ 19 11%

= RESOLVD tral *12

Abbreviations: ACEI = angiotensin-converting-enzyme inhibitor; ARB = angiotensin-II receptor antagonist
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All identified RCTs were included in the NMA and provided comparative evidence on all-
cause mortality in patients with HFrEF.

Table 1 presents the results of the random effect NMA for all head-to-head comparisons and
illustrates the HRs, the 95% Crls, and the probability of a treatment being better than the
comparator. We found significant between-study heterogeneity in the network of evidence
(SD 0.18, 95% Crl 0.06-0.35; Table 1), which was expected given the differences observed
in the included studies.

Table 1. Results of Random Effect Network Meta-Analysis for All-Cause Mortality Rates: Difference in Intervention Versus the
Comparator, 95% Credible Intervals (Crl), and Probability That the Intervention Is Better Than the Comparator [P{better]]
Comparator
Intervention PLBO ACEl ARB BB ACE|+BE
PLBO
Estimate (95% Crl) 1i1.1) 1.203 (0.989-1.512) 1.132{0.793-165) | 1.752 (1.067-3.041) 1.758 (1.382-2.424)
Pibetter) NA 0.03 0.23 0.0 0.00
ACEl
Estimate (95% Crl) 0.831 (0.681-1.011) 1(1-1) 0.841 0.679-1.292) 1.454 {0.97-2.38) 1462 [1.255-1.783)
Pibetter) 047 A 0.66 0.05 0.00
ARB
Estimate (95% Crl) 0,883 (0.606-1.261) | 1.063 (0.774-1.473) 1(1-1) 1.548 (0.886-2.8) 1.552 (1.103-2.31)
Phetter) 077 0.34 HA 0.06 0.01
BB
Estimate (95% Crl) 0571 (0.329-0.937) | 0.688 (0.42-1.087) | 0.646 (0.357-1.129) 1{1-1) 1.008 [0.615-1.633)
Plbetter) 099 0.95 0.94 NA 0.49
ACEI+BB
Estimate (95% Crl) 0.569 (0.413-0.724) 0.684 (0.561-0.797) 0.644 (0.433-0.908) 0.992 (0.612-1.626) 1(1-1)
Pibetter) 1.0 1.0 0.99 0.51 HA
ACEl+-ARB
Estimate (95% Crl) 0.827 (0.505-1.243) | 0994 (0.655-1.448) | 0.935(0548-1514) | 1.441(0.789-2672) 1448 (0.964-2.232)
Plbetter) 0.34 052 062 011 0.03
ARB+BB
Estimate (95% Crl) 0472 (0.23-0.855) | 0.567(0.203-1.002) | 0.534(0.254-1.021) | 0.826 (0.516-1.215) 0.831 (0.435-1.493)
Plbetter) 099 0.97 047 0.85 0.74
ACEl+MRA
Estimate (95% Crl) 0.574 (0.345-0908) | 0.69(0.448-1.058) | 0.648(0.378—1.103) 1.003 (0.54—1.935) 1.004 (0.653-1.649)
Plbetter) 0.99 0.96 085 0.50 0.49
ACEl+ARB-+BB
Estimate (95% Crl) 0518 (0.306-0795) | 0623 (0.397-0.926) | 0.586 (0.334-0.97) 0.903 (0.486-1.68) 0.208 (0.614-1.356)
Pibetter) 1.0 0.99 0.98 .64 0.72
ACEl+BB+MRA
Estimate (95% Crl) 0.44 (0.264-0.661) 0.53(0.342-0.762) | 0.498 (0.285-0.804) | 0.767 (0.417-1.397) 0.773 (0.535-1.091)
Pibetter) 1.0 1.0 1.0 0.81 0.94
ARMI-+BB+MRAA
Estimate (95% Crl) 0.372 (0.189-0.647) 0.448 (0.24-0.758) 0.421 (0.206-0.774) 0.648 (0.308-1.329) 0.652 {0.371-1.11)
Plbetter) 1.0 1.0 099 0.89 095
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Table 1. Continued
Comparator
Intervention ACEl+-ARB ARB+BB ACEl+MRA ACEl+ARB+BB ACEl+BB+MRA ARNI+BB+MRA
PLBO
Estimate (35% Crl) | 1.21(0.804—1.979) | 2121 (1.169—4.354) | 1.744 (1.101-2.674) | 1.929(1.256-3.244) | 2.272 (1.513-3.791) | 2,639 (1.545-5.303)
P|better) 0.16 0.01 0.0 0.00 0.00 0,00
ACH
Estimate (35% Crl) | 1.007 (0.691-1.521) | 1.763 (0.993—3415) | 1.45(0945-2.23%) | 1.605(1.08-2.518) | 1.889 (1.312-2.925) | 2235 (1 310-4.168)
Pibetter) 0.48 0.03 0.04 0.01 0.00 0,00
ARB
Estimate (95% Crl) | 1.07 (0.66-1.824) | 1.571(0.98-3.945) | 1.542(0.907-2.645) | 1.707 (1.031-2.997) | 2.009 (1.243-3.501) | 2.375 (1.291-4.847)
Plbetter) 0.38 0.03 0.05 0.02 0.00 0m
BB
Estimate (35% Crl) | 0.694 (0.374—1.267) | 1.207 (0.823—1.929) | 0.997 (0.517—1.852) | 1.107 (0.595-2.058) | 1.304 (0.716-2.398) | 1.543 (0.752-3.248)
Pibetter) 0.89 0.15 0.50 0.36 019 o
ACEIBB
Estimate (95% Crl) | 0.691 (0.448—1.037) | 1.203 (0.67—2.299) | 0.996 {0.607-1.532) | 1.102 (0.736-1.63) | 1.294 (0.917-1.67} | 1.533 (0.901-2596)
Pibetter) 087 0.26 0.51 0.28 0.06 0.05
ACEl+-ARB
Estimate {95% Crl) 1(1-1) 1.746 (0.883-3.743) | 1.441 {0.787-2.537) | 1.594 (0944-2 734) | 1.871 (1.111-3.326) | 2.217 (1.148-4.567)
Pibetter) NA 0.05 0.09 0.04 0.0 0m
ARB+BB
Estimate (35% Crl) | 0.573 (0.267-1.132) 1(1-1) 0.824 (0.365-1.655) | 0.916 (0.427-1.838) | 1.075 (0.517—2.146) | 1.277 (0.551-2.847)
Pibetter) 0.95 NA 0.1 0.60 042 0.26
ACEl+MRA
Estimate (35% Crl) | 0.594 (0.394-1.27) | 1.213 (0.604-2.715) 1(1-1) 1.106 (0.621-2.083) | 1.299 (0.755-2.439) | 1541 (0.784-3.311)
Pibetter) 091 029 NA 0.35 0.15 009
ACEl+ARB+BB
Estimate (95% Crl) | 0.627 (0.366—1.058) | 1.092 (0.544-2.34) | 0.904 (0.45-1.61) 1{1-1) 1,174 (0.702-2.045) | 1.392 (0.724-2.8)
Pibetter) 0.96 0.40 0.65 NA 0.25 013
ACEl+BB+MRA
Estimate (95% Crf) | 0.534(0.301-0.9) | 0.93 (0.466-1.935) | 0.77(0.41-1.325) | (0.B52 (0.489-1.425) 1(1-1) 1.167 (0.784—1.793)
Pibetter) 0.99 0.58 0.85 0.75 NA 017
ARMI+BB+ MRA
Esfimate (95% Crf) | 0.451 (0.219-0.671) | 0.783 (0.351-1.814) | 0,649 (0.302-1.275) | 0.718 (0.357-1.381) | 0.843 {0.556-1.276) 1{1-1)
Pibetter) 0.99 0.74 0.91 0.87 0.83 NA

ACH indicates angiotensin-converting enzyme inhibitor; ARB, angictensin-Il receptor blocker; ARNI, angiotensin receptor-neprilysin inhibitor; BE, beta blocker; MRA,
mineralocorticoid receptor antagonist; and PLBO, placebo.

e Figure 5 illustrates the HRs for each treatment class versus placebo for all-cause mortality.
The combination of ACEI+BB+MRA was associated with a 56% reduction in mortality versus
placebo (HR 0.44, 95% Crl 0.26-0.66), while ARNI+BB+MRA was associated with the
greatest reduction in all-cause mortality versus placebo (HR 0.37, 95% Crl 0.19-0.65).
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ARNI+ BB + MRA —_— 0.37 (0.19, 0.65)
ACEl + BB + MRA —_—— 0.44 (0.26, 0.66)
ACEIl +ARB + BB 0.52(0.31,0.80)
) ) Figure 5. Results of random effect net-
ACEI+MRA * 0.57(0.35,0.81) work meta-analysis for all-cause mortal-
ARB+BB - 047 (0.23,0.86) ity: hazard ratios for intervention versus
placebo for all-cause mortality and 95%
ACEI + ARB 0.83(0.51,1.24) credible intervals. ACEI indicates angio-
. tensin-converting enzyme inhibitor; ARB,
ACEl + BB —_—— 0.57 (0.41,0.72) . .
angiotensin-ll receptor blocker; ARNI,
BB 0.57 (0.33, 0.94) angiotensin receptor-neprilysin inhibitor;
R BB, beta blocker; and MRA, mineralocor-
ARB v 0.85(0.61,1.25) ticoid receptor antagonist.
ACEI 0.83(0.66,1.01)
0.0 0.5 1.0 1.5
Hazard mto (95% Credible Interal) for Treatments vs. Placebo
Hazrard ratio =1 favors treatmeant

e a sensitivity analysis ignored concomitant therapies and evaluated how ARNI monotherapy
was compared with ACEI and ARB monotherapies. The random-effects model suggests that
all active treatments are likely to be more efficacious than placebo, although with more
uncertainty than the base case analysis.

e The sensitivity analysis showed that in comparison to placebo, ARNI was associated with a
29% reduction in mortality (HR 0.71, 95% Crl 0.39- 1.17); ACEI, a 16% reduction (HR 0.84,
95% Crl 0.65-1.01); and ARB, a 12% reduction (HR 0.88, 95% Crl 0.65-1.17).

Anmerkung/Fazit der Autoren

This report provides a comprehensive analysis of the comparative efficacy of the individual drug
classes and combinations known to reduce mortality in patients with HFrEF. It was possible to
pool and indirectly compare evidence from RCTs published over the last 34 years using NMA,
providing insight into treatment comparisons in the absence of head-tohead trials. The threshold
approach used to account for concomitant therapy provides a more accurate representation of
the treatment comparisons evaluated in RCTSs, often reflecting standard of care at the time. Our
results show that the most efficacious combinations for reducing all-cause mortality are in line
with the most recent guideline recommendations.

Kommentare zum Review

One limitation was the identification of concomitant therapy, which was based on data reported
at baseline, which may have differed from treatments used during follow-up and certainly varied
across the included trials.

Most notably, differences were identified in terms of study duration, which may imply differences
in the study purpose or type of mortality analysis. The length of follow-up in each trial was
accounted for in the analysis assuming a proportional hazards model, which allowed for an
assessment of the broadest evidence base.

Sources of Funding: This work was supported by Novartis Pharma AG. The publication of this
study was not contingent on the sponsor’s approval or censorship of the article.
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3.4 Leitlinien

Bundesarztekammer (BAK), 2019 [3].
Leitlinie Herausgegeben von BAK, Kassenarztliche Bundesvereinigung (KBV) und
Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften (AWMF)

Nationale VersorgungsLeitlinie Chronische Herzinsuffizienz, Langfassung, 3. Auflage, 2019,
Version 1.

Zielsetzung /Fragestellung

Die NVL Chronische Herzinsuffizienz soll die sektoreniibergreifende Versorgung von Patienten
mit chronischer Herzinsuffizienz verbessern. Die Empfehlungen betreffen daher sowohl die
Versorgung im gesamten ambulanten Bereich, als auch in Teilaspekten des stationéren
Bereichs (Behandlung der akuten Dekompensation, invasive Therapien). Au3erdem definiert
die NVL die Ubergange zwischen priméararztlicher und spezialfacharztlicher Versorgung sowie
zwischen ambulanter und stationdrer Versorgung

Methodik

Grundlage der Leitlinie

e Reprasentatives Gremium: trifft zu;

¢ Interessenkonflikte und finanzielle Unabhangigkeit dargelegt: trifft zu;

e Systematische Suche, Auswahl und Bewertung der Evidenz: trifft zu;

¢ Formale Konsensusprozesse und externes Begutachtungsverfahren dargelegt: trifft zu;

e Empfehlungen der Leitlinie sind eindeutig und die Verbindung zu der zugrundeliegenden
Evidenz ist explizit dargestellt: trifft zu;

e RegelmaRige Uberprifung der Aktualitat gesichert: trifft zu. Diese Leitlinie wurde am 22.
Oktober 2019 durch die Trager des NVL-Programms verabschiedet und ist bis zur nachsten
Uberarbeitung bzw. spatestens bis 22. Oktober 2024 giiltig. Die Leitlinie wird regelméaRig
Uberprift und bei Bedarf kapitelweise tberarbeitet.

Recherche/Suchzeitraum:

Fur die 3. Auflage der NVL Chronische Herzinsuffizienz wurde abhéangig von der jeweiligen
Fragestellung systematisch und strukturiert nach Leitlinien, systematischen Ubersichtsarbeiten
und/oder Primérstudien recherchiert.

LoE/GoR

Die jeweilige Evidenzgrundlage wurde kritisch methodisch und Klinisch bewertet. Die
Graduierung der Empfehlungen folgte dem in Tabelle 1 dargestellten Grundprinzip. Zur
besseren Unterscheidung zwischen Negativ- und Positivempfehlungen erganzen Pfeilsymbole
die Empfehlungen

Die Evidenzgraduierung (,Level of Evidence®) der einzelnen Quellen folgte dem Schema
des Oxford Centre for Evidence-Based Medicine (OCEBM, www.cebm.net). Die
methodische Qualitat systematischer Ubersichtsarbeiten wurde mithilfe des AMSTAR-Tools
bewertet [23]; die methodische Bewertung von Primarstudien erfolgte adaptiert nach den
SIGN-Checklisten [24] sowie gegen Ende des Aktualisierungsprozesses nach den Empfeh-
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lungen zur ,Bewertung des Biasrisikos (Risiko systematischer Fehler) in klinischen Studien:
ein Manual fur die Leitlinienerstellung” [25].

Tabelle 1: Einstufung von Leitlinien-Empfehlungen in Empfehlungsgrade (Grades of Recommendation) [5]

Empfehlungsgrad Beschreibung Formulierung Symbol

A Starke Positiv-Empfehlung soll il
Abgeschwéachte Positiv-Empfehlung sollte il

0 Offene Empfehlung kann =

B Abgeschwachte Negativ-Empfehlung sollte nicht U

A Starke Negativ-Empfehlung soll nicht Uy

Die in der NVL verwendete Graduierung der Empfehlungen orientiert sich, wie im
Methodenreport zum Programm fir Nationale VersorgungsLeitlinien beschrieben [6], an
GRADE (Grading of Recommendations, Assessment, Development and Evaluation) [8,9]. Die
Vergabe der Empfehlungsgrade berlicksichtigt dabei neben der zugrundeliegenden Evidenz z.
B. ethische Verpflichtungen, Kklinische Relevanz der Effektivitdtsmal3e der Studien, Anwend-
barkeit der Studienergebnisse auf die Patientenzielgruppe, Patientenpraferenzen und die
Umsetzbarkeit im arztlichen Alltag [1]. Infolgedessen kann es zu einem Auf- oder Abwerten des
Empfehlungsgrades gegenuber der Evidenzklasse kommen. Die Griinde werden im
Hintergrundtext bei der jeweiligen Empfehlung dargelegt. Auch Expertenmeinungen werden im
formalisierten Konsensverfahren gemeinsam formuliert und abgestimmt.

Definition der Herzinsuffizienz mit reduzierter, geringgradig eingeschrankter und
erhaltener linksventrikularer Ejektionsfraktion

Tabelle 2: Definition der Herzinsuffizienz mit reduzierter, geringgradig eingeschriankter sowie erhaltener links-
ventrikulérer Ejektionsfraktion (nach [13])

Herzinsuffizienz mit reduzierter Herzinsuffizienz mit geringgradig Herzinsuffizienz mit erhaltener

linksventrikuldrer Ejektionsfrak-  eingeschrinkter linksventrikuld- linksventrikulédrer Ejektionsfrak-
tion (HFrEF) rer Ejektionsfraktion (HFmrEF) tion (HFpEF)

Symptome +/- Zeichen® Symptome +/- Zeichen® Symptome +/- Zeichen®

LVEF < 40% LVEF 40-49% LVEF = 50%

« erhohte natriuretische Peptide (BNP > 35 pg/ml und/oder NT-
proBNP > 125 pg/ml)

« echokardiografisch objektivierte strukturelle oder funktionelle Sto-
rungen des linken Ventrikels

* nicht zwingend bei frihen Stadien und bei Patienten unter Diuretika-Therapie

Empfehlungen

6.2 Medikamenttse Therapie bei Herzinsuffizienz mit reduzierter links-ventrikularer
Ejektionsfraktion (HFrEF)

Im Mittelpunkt der medikamentdsen Therapie der Herzinsuffizienz mit reduzierter
linksventrikularer Ejektionsfraktion (HFrEF) stehen Arzneimittel, die das Renin-Angiotensin-
Aldosteron-System (RAAS) beeinflussen, sowie Betarezeptorenblocker und Diuretika. Fur
einige Wirkstoffe wurde dabei eine Verbesserung der Prognose nachgewiesen, wahrend andere
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lediglich symptomverbessernd wirken. Weitere Medikamente sind nur in spezifischen
Situationen (siehe Kapitel 6.2.2 Empfohlene Medikamente flr ausgewahlte Patientengruppen

sowie Kapitel

8 Komorbiditaten) oder
Dekompensation) indiziert.

bei

Komplikationen (siehe Kapitel

9 Akute

Tabelle 18: Medikamentose Stufentherapie nach NYHA-Klassen bei Herzinsuffizienz mit reduzierter LVEF

ACE-Hemmer

Angiotensinrezeptor-
blocker

Betarezeptorenblocker

=

c

(7]

]

2 Mineralokortikoidrezep-

@ torantagonisten

e

0 .2

2  Ivabradin

{=1]

o

£

a
Sacubitril/Valsartan
Diuretika

=

£

@

7]

?  Digitalisglykoside

£

@

=

E

=

o

E

=

7]

NYHA |
(asymptomatische
LV-Dysfunktion)

indiziert
bei ACE-Hemmer-
Intoleranz

nach Myokardinfarkt
oder beil Hypertonie

NYHAII

indiziert

bei ACE-Hemmer-
Intoleranz

indiziert

indiziert'

bei Betarezeptoren-
blocker-Intoleranz
oder additiv bei Pati-
enten mit Herz-
frequenz = 75/min

als ACE-Hemmer/
ARB-Ersatz bei per-
sistierender Sympto-
matik®

bei Flussigkeitsre-
tention

NYHA Il

indiziert

bei ACE-Hemmer-
Intoleranz

indiziert

indiziert

bei Betarezeptoren-
blocker-Intoleranz
oder additiv bei Pati-
enten mit Herz-
frequenz = 75/min

als ACE-Hemmer/
ARB-Ersatz bei per-
sistierender Sympto-
matik®

indiziert

bei Sinusrhythmus
als Reservemittel (mit
niedrigem Zielserum-
spiegel)

bei nicht beherrschbarem tachyarrhythmischem Vorhoffimmem

NYHA IV (méglichst
in enger Kooperation
mit Kardiologen)

indiziert

bei ACE-Hemmer-
Intoleranz

indiziert

indiziert

bei Betarezeptoren-
blocker-Intoleranz
oder additiv bei Pati-
enten mit Herz-
frequenz = 75/min

als ACE-Hemmer/
ARB-Ersatz bei per-
sistierender Sympto-
matik®

indiziert

bei Sinusrhythmus
als Reservemittel (mit
niedrigem Zielserum-

spiegel)

Diese Ubersicht dient der grundsétzlichen Orientierung. Einschrankungen der Indikationen und Empfehlungen fir Subgruppen sind in
den Kapiteln zu den jeweiligen Medikamenten aufgefihrt.

! bei persistierender Symptomatik unter leitliniengerechter Kombinationstherapie mit ACE-Hemmem/ARB und Betarezeptorenblockern

2 nur bei stabilem Sinusrhythmus

3 trofz leitliniengerechter Kombinationstherapie mit ACE-Hemmern/Angiotensinrezeptorblockern, Betarezeptorenblockern und Mineralo-

kortikoidrezeptorantagonisten
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6.2.1 Empfohlene Basismedikation

6.2.1.1 ACE-Hemmer

Empfehlungen/Statements Er"a"gfe hlungs-

6-5

Allen symptomatischen sowie asymptomatischen Patienten mit einer nachgewie- M
senen reduzierten Ejektionsfraktion und fehlenden Kontraindikationen sollen ACE-

Hemmer empfohlen werden.

Hintergrundinformationen:

Die Empfehlung beruht auf internationalen Leitlinien [13,17]. Nach Prufung der dort zitierten Evidenz durch die
Leitliniengruppe wurden Inhalt und Empfehlungsgrad tbernommen.

In RCTs [153-156] und Metaanalysen [157,158] wurde nachgewiesen, dass ACE-Hemmer bei Patienten mit leichter,
maRiger und schwerer HFrEF (NYHA II-IV) die Gesamtsterblichkeit senken, die Progression der Pumpfunktionsstérung
verzogern, die Hospitalisierungsrate senken sowie die Symptomatik und Belastungstoleranz verbessern. Bei
herzinsuffizienten Patienten nach Myokardinfarkt senken ACE-Hemmer dariiber hinaus die Re-Infarktrate [153—155].

Obwohl nur Captopril, Enalapril, Lisinopril und Ramipril in mortalitditsbezogenen Outcomestudien getestet wurden, geht
man von einem Klasseneffekt bei ACE-Hemmern aus. Ob ein ACE-Hemmer anderen Uberlegen ist, lasst sich aus den
vorliegenden Daten nicht ableiten. Der Nutzen von ACE-Hemmern hinsichtlich Mortalitdt und Morbiditat steigt mit der
Schwere der Herzinsuffizienz [159]. In Abhéngigkeit vom Mortalitétsrisiko schwanken die EffektmaBe in den
ausgewerteten Studien deshalb erheblich:

« CONSENSUS 1987 [160]: NYHA IV, Follow-up 6 Monate, Enalapril vs. Placebo, Mortalitéat: ARR 15%, NNT 6 Monate =
7

* SOLVD 1991 [161]: ~ 90% Patienten NYHA Il oder Ill, Follow-up 3,5 Jahre, Enalapril vs. Placebo, Mortalitat: ARR 4,5%,
NNT 42 Monate = 22;

* SOLVD 1992 [162]: asymptomatische Patienten mit LVEF< 35-40%, NYHA |, Follow-up 40 Monate, Enalapril vs. Placebo,
Progression der Erkrankung in NYHA Il oder hoher: ARR 9%, NNT 40 Monate = 11, NNT 1 Jahr = 37.

Fur Patienten mit asymptomatischer HFrEF (NYHA 1) ist die Evidenz inkonsistent: In einem RCT (n = 4 228) zeigte sich
kein signifikanter Uberlebensvorteil fir asymptomatische Patienten (relative Risikoreduktion 8% (95% Kl -8%; 21%), p =
0,30), jedoch reduzierten ACE-Hemmer die Hospitalisierungsrate und die Inzidenz einer symptomatischen Herzinsuffizienz
[162].

Der Nutzen von ACE-Hemmern speziell fur altere Patienten mit Herzinsuffizienz kann aus der CONSENSUS-Studie
abgeleitet werden, in der das durchschnittliche Alter der Patienten ca. 70 Jahre betrug (s. 0.) [160]. Weitere Hinweise auf
positive Effekte (Mortalitat, Morbiditat, kognitiver und funktionaler Status) liegen aus kleinen RCTs [163], retrospektiven
Kohortenstudien [164,165] und Subgruppenanalysen [157] vor.

Es gibt Hinweise, dass ACE-Hemmer geschlechtsspezifisch wirken. So zeigte sich in einer Metaanalyse aus sieben grof3en
ACE-Hemmer-Studien fir Frauen mit symptomatischer Herzinsuffizienz (n = 1 079) ein geringerer mortalititsbezogener
Vorteil als bei Mannern, wahrend Frauen mit asymptomatischer Herzinsuffizienz (n = 1 294) gar nicht profitierten [158].

Bei der Auswahl des Medikaments ist der jeweilige Zulassungsstatus zu beachten, z. B. sind einige ACE-Hemmer nicht
fur NYHA 1, nur in Kombination mit Diuretika und anderen Medikamenten und/oder nur nach Myokardinfarkt zugelassen
(CAVE: Off-Label-Use, siehe Hinweis zum Off-Label-Use).

Referenzen:

13. Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA guideline for the management of heart failure: a report of the
American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. J Am Coll
Cardiol 2013;62(16):e147-e239. DOI: 10.1016/j.jacc.2013.05.019. http://www.ncbi.nlm.nih.gov/pubmed/23747642.

17. Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA guideline for the management of heart failure: A report of the
American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. J Am Coll
Cardiol 2013; 62(16):e147-e239. DOI: 10.1016/j.jacc.2013.05.019. http://www.ncbi.nlm.nih.gov/pubmed/23747642.

153. Cleland JG, Erhardt L, Murray G, et al. Effect of ramipril on morbidity and mode of death among survivors of acute
myocar-dial infarction with clinical evidence of heart failure. A report from the AIRE Study Investigators. Eur Heart J 1997;
18(1):41-51. http://www.nchi.nlm.nih.gov/pubmed/9049514.

154. Kober L, Torp-Pedersen C, Carlsen JE, et al. A clinical trial of the angiotensin-converting-enzyme inhibitor trandolapril
in patients with left ventricular dysfunction after myocardial infarction. Trandolapril Cardiac Evaluation (TRACE) Study
Group. N Engl J Med 1995; 333(25):1670-6. http://www.ncbi.nlm.nih.gov/pubmed/7477219.

155. Pfeffer MA, Braunwald E, Moye LA, et al. Effect of captopril on mortality and morbidity in patients with left ventricular
dys-function after myocardial infarction. Results of the survival and ventricular enlargement trial. The SAVE Investigators.
N Engl J Med 1992; 327(10):669—77. http://www.ncbi.nim.nih.gov/pubmed/1386652.

157.Garg R, Yusuf S. Overview of randomized trials of angiotensin-converting enzyme inhibitors on mortality and morbidity
in patients with heart failure. Collaborative Group on ACE Inhibitor Trials. JAMA 1995; 273(18):1450-6.
http://www.ncbi.nim.nih.gov/pubmed/7654275.
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158. Shekelle PG, Rich MW, Morton SC, et al. Efficacy of angiotensin-converting enzyme inhibitors and beta-blockers in
the management of left ventricular systolic dysfunction according to race, gender, and diabetic status: A meta-analysis of
major clinical trials. J Am Coll Cardiol 2003; 41(9):1529-38. http://www.ncbi.nlm.nih.gov/pubmed/12742294.

159. Flather MD, Yusuf S, Kober L, et al. Long-term ACE-inhibitor therapy in patients with heart failure or left-ventricular
dys-function: A systematic overview of data from individual patients. ACE-Inhibitor Myocardial Infarction Collaborative
Group. Lancet 2000; 355(9215):1575-81. http://www.ncbi.nIm.nih.gov/pubmed/10821360.

160.CONSENSUS Trial Study Group. Effects of enalapril on mortality in severe congestive heart failure. Results of the
Cooper-ative North Scandinavian Enalapril Survival Study (CONSENSUS). N Engl J Med 1987; 316(23):1429-35.
http://www.ncbi.nlm.nih.gov/pubmed/2883575.

161. The SOLVD Investigators. Effect of enalapril on survival in patients with reduced left ventricular ejection fractions and
con-gestive heart failure. N Engl J Med 1991; 325(5):293-302. http://www.ncbi.nlm.nih.gov/pubmed/2057034.

162. The SOLVD Investigators. Effect of enalapril on mortality and the development of heart failure in asymptomatic
patients with reduced left ventricular ejection fractions. N Engl J Med 1992; 327(10):685-91.
http://www.ncbi.nlm.nih.gov/pubmed/1463530.

163. Hutcheon SD, Gillespie ND, Crombie IK, et al. Perindopril improves six minute walking distance in older patients with
left ventricular systolic dysfunction: A randomised double blind placebo controlled trial. Heart 2002; 88(4):373-7.
http://lwww.ncbi.nlm.nih.gov/pubmed/12231595.186. Jong P, Yusuf S, Rousseau MF, et al. Effect of enalapril on 12-year
survival and life expectancy in patients with left ventricular systolic dysfunction: a follow-up study. Lancet
2003;361(9372):1843-8. http://www.ncbi.nlm.nih.gov/pubmed/12788569.

164.Gambassi G, Lapane KL, Sgadari A, et al. Effects of angiotensin-converting enzyme inhibitors and digoxin on health
out-comes of very old patients with heart failure. SAGE Study Group. Systematic Assessment of Geriatric drug use via
Epide-miology. Arch. Intern. Med 2000; 160(1):53-60. http://www.ncbi.nlm.nih.gov/pubmed/10632305.

165. Zuccala G, Onder G, Marzetti E, et al. Use of angiotensin-converting enzyme inhibitors and variations in cognitive
perfor-mance among patients with heart failure. Eur Heart J 2005; 26(3):226-33.
http://lwww.ncbi.nlm.nih.gov/pubmed/15618043.

Empfehlungen/Statements Empfehlungs-
grad

6-6

ACE-Hemmer sollten in zweiwdchentlichen Intervallen konsequent bis zur hdchs- N
ten in Studien ermittelten Zieldosis oder, falls diese nicht erreicht werden kann, bis

zur maximal tolerierten Dosis gesteigert werden.

Hintergrundinformationen:
Die Empfehlung stellt einen Expertenkonsens dar.

Nach der klinischen Erfahrung der Leitliniengruppe ist die Auftitration bis zur Zieldosis entscheidend, um eine moglichst
effektive prognoseverbessernde Therapie zu gewéhrleisten; die Intervalle konnen dabei Uber den empfohlenen
zweiwodchentlichen Abstand hinaus auch vergroRert werden. Kirzere Intervalle sind bei stationdren oder engmaschiger
Uberwachten ambulanten Patienten moglich.

Die Start- und Zieldosen sind den jeweiligen Fachinformationen zu entnehmen. Ob eine Uber die Zieldosen hinausgehende
Dosierung zu starkeren Effekten fihrt, ist nicht eindeutig [166—168].

Salzrestriktion und Diuretika erhéhen den blutdrucksenkenden Effekt von ACE-Hemmern. Bei einer Vorbehandlung der
Patienten mit einem Diuretikum oder bei sonstigem Salz- und Volumenmangel wird eine besonders niedrige Startdosis
empfohlen. Bei Niereninsuffizienz muss die Dosierung der ACE-Hemmer angepasst werden.

Bei Patienten mit Diabetes mellitus kann die Zugabe von ACE-Hemmern zu einer blutzuckersenkenden Medikation
(insbesondere Sulfonylharnstoffe, Glinide, Insulin) zu verstarkter Blutzuckersenkung und Hypoglykémie fiihren.

Sicherheit

Bei etwa 5-10% der Patienten tritt ACE-Hemmer-Husten auf, bei Frauen und Patienten mit asiatischer Herkunft haufiger
[169-171]. Da Husten auch andere Ursachen (Lungenddem, bronchiale/pulmonale Erkrankungen) haben kann, sollten
diese abklart werden (siehe Kapitel 8.5 Atemwegserkrankungen und Tabelle 27). Zur Anwendung von ACE-Hemmern bei
Patienten mit Niereninsuffizienz siehe Kapitel 8.1 Nierenerkrankungen) In einer Ko-hortenstudie waren ACE-Hemmer im
Vergleich zu Angiotensinrezeptorblockern (ARB) statistisch mit einem erhdhten Lungenkrebsrisko assoziiert. [172] Da das
Ausmal insgesamt jedoch sehr gering und ein kausaler Zusammenhang durch die Daten nicht zu belegen ist, wird die
Empfehlung zur ACE-Hemmer-Therapie bei chronischer Herzinsuffizienz aus Sicht der Autoren nicht infrage gestellt.

Referenzen:

166. The NETWORK Investigators. Clinical outcome with enalapril in symptomatic chronic heart failure; a dose
comparison. Eur Heart J 1998; 19(3):481-9. http://www.ncbi.nlm.nih.gov/pubmed/9568453.

167. Nanas JN, Alexopoulos G, Anastasiou-Nana MI, et al. Outcome of patients with congestive heart failure treated with
stand-ard versus high doses of enalapril: A multicenter study. High Enalapril Dose Study Group. J Am Coll Cardiol 2000;
36(7):2090-5. http://www.ncbi.nlm.nih.gov/pubmed/11127445.

168. Packer M, Poole-Wilson PA, Armstrong PW, et al. Comparative effects of low and high doses of the angiotensin-
converting enzyme inhibitor, lisinopril, on morbidity and mortality in chronic heart failure. ATLAS Study Group. Circulation
1999; 100(23):2312-8. http://www.ncbi.nim.nih.gov/pubmed/10587334.

169.Mackay FJ, Pearce GL, Mann RD. Cough and angiotensin Il receptor antagonists: Cause or confounding? Br J Clin
Phar-macol 1999; 47(1):111-4. http://www.ncbi.nlm.nih.gov/pubmed/10073748.
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170. Kubota K, Kubota N, Pearce GL, et al. ACE-inhibitor-induced cough, an adverse drug reaction unrecognised for
several years: Studies in prescription-event monitoring. Eur J Clin Pharmacol 1996; 49(6):431-7.
http://www.ncbi.nlm.nih.gov/pubmed/8706766.

171. Strocchi E, Malini PL, Valtancoli G, et al. Cough during treatment with angiotensin-converting enzyme inhibitors.
Analysis of predisposing factors. Drug Invest 1992; 4:69-72.

172. Hicks BM, Filion KB, Yin H, et al. Angiotensin converting enzyme inhibitors and risk of lung cancer: Population based
co-hort study. BMJ (Clinical research ed.) 2018; 363:k4209. DOI: 10.1136/bmj.k4209.
http://lwww.ncbi.nlm.nih.gov/pubmed/30355745.

6.2.1.2 Angiotensinrezeptorblocker (ARB)

Empfehlungen/Statements Empfehlungs-
grad

6-7

Patienten mit symptomatischer Herzinsuffizienz (NYHA 11-1V) und reduzierter Ejek- M
tionsfraktion, die ACE-Hemmer nicht tolerieren, sollen Angiotensinrezeptorblocker

empfohlen werden.

Hintergrundinformationen:

Die Empfehlung beruht auf internationalen Leitlinien [13,17]. Nach Prufung der dort zitierten Evidenz durch die
Leitliniengruppe wurden Inhalt und Empfehlungsgrad tibernommen.

Die Ergebnisse der Primarstudien zu Angiotensinrezeptorblockern (ARB, auch: AT1-Rezeptorblocker, Angioten-sin-II-
Rezeptorantagonisten, ,Sartane*) bei HFrEF sind inkonsistent:

* ARB vergleichbar effektiv beziiglich Gesamtmortalitat: zwei RCTs zu Candesartan (RESOLVD) bzw. Losartan (ELITE I1)
im Vergleich zu ACE-Hemmern (Enalapril bzw. Captopril) bei symptomatischen Herzinsuffizienzpati-enten [173,174];

* ARB vergleichbar effektiv beziiglich Gesamtmortalitat: zwei RCTs zu Losartan (OPTIMAAL) bzw. Valsartan (VALIANT)
im Vergleich zu Captopril bei Postinfarktpatienten mit linksventrikularer Dysfunktion und/oder Herz-insuffizienzzeichen
[175,176];

« ARB effektiver beziiglich des kombinierten Endpunktes kardiovaskuldre Mortalitdét und herzinsuffizienzbedingte
Hospitalisierung: RCT zu Candesartan (CHARM) bei ACE-Hemmer-intoleranten Patienten mit symptomatischer HFrEF im
Vergleich zu Placebo [177] sowie Subgruppenanalysen der Val-HeFT-Studie [178].

Wahrend eine Metaanalyse einen grenzwertig statistisch signifikanten Mortalitatsbenefit fir ARB gegenuber Pla-cebo
zeigen konnte (OR 0,83 (95% K1 0,69; 1,00)) [179], ergaben zwei weitere Metaanalysen keinen Benefit beziiglich Mortalitat
und Hospitalisierungen, verglichen mit Placebo oder ACE-Hemmern [180,181]. Aufgrund dieser Evidenzlage werden ARB
von internationalen Leitlinien als Mittel der zweiten Wahl bei ACE-Hemmer-Unvertraglichkeit empfohlen [13,17].
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Empfehlungen/Statements Empfehlungs-
grad

6-8
Asymptomatischen Patienten (NYHA [), die ACE-Hemmer nicht tolerieren, kénnen o
alternativ Angiotensinrezeptorblocker empfohlen werden.

Hintergrundinformationen:
Die Empfehlung stellt einen Expertenkonsens dar.

Die Gabe von Angiotensinrezeptorblockern bei asymptomatischen Herzinsuffizienzpatienten (NYHA 1) wurde bis-her nicht
in randomisierten kontrollierten Studien untersucht. In die Postinfarkt-Studien zu Valsartan und Losartan waren jedoch
zum Teil auch Patienten ohne symptomatische Herzinsuffizienz (Killip-Klasse 1) eingeschlossen. Es zeigten sich keine
signifikanten Effektivitatsunterschiede zwischen ARB und ACE-Hemmern [175,176]. Zudem sprechen nach Ansicht der
Autoren pathophysiologische und klinische Aspekte dafur, ihren Einsatz auch bei die-ser Patientengruppe zu erwégen.

Die additive Gabe von ARB zusatzlich zu ACE-Hemmern wird nicht mehr empfohlen [178,182,183].
Sicherheit

Typische Nebenwirkungen von Angiotensinrezeptorblockern resultieren aus der Beeinflussung des Renin-Angiotensin-
Systems, z. B. Nierenfunktionseinschrankungen, Hyperkaliamie sowie Hypotension, inshesondere bei Vorbehandlung mit
Diuretika. Vorsicht geboten ist bei einem Wechsel auf ARB nach ACE-Hemmer-induziertem Angiotdem, da eine
Kreuzreaktivitat nicht ausgeschlossen ist. Zur Anwendung von ARB bei Patien-ten mit Niereninsuffizienz siehe Kapitel 8.1
Nierenerkrankungen.

6.2.1.3 Betarezeptorenblocker

Empfehlungen/Statements Empfehlungs-
grad
6-9

Allen klinisch stabilen* symptomatischen Patienten (NYHA II-1V) mit nachgewiese-

ner Herzinsuffizienz mit reduzierter Ejektionsfraktion und Fehlen von Kontraindika-

tionen sollen Betarezeptorenblocker (Bisoprolol, Carvedilol oder Metoprololsuc- m
cinat) empfohlen werden, Patienten tGber 70 Jahren alternativ auch Nebivolol.

*1-2 Wochen konstantes Korpergewicht unter Diuretikatherapie, keine Zeichen einer Dekompensation

Hintergrundinformationen:

Die Empfehlung beruht auf internationalen Leitlinien [13,17]. Nach Prufung der dort zitierten Evidenz durch die
Leitliniengruppe wurden Inhalt und Empfehlungsgrad ubernommen.

Zum Nutzen von Betarezeptorenblockern bei chronischer Herzinsuffizienz liegen RCTs und Metaanalysen vor [158]. Fur
die Betarezeptorenblocker Bisoprolol, Carvedilol und Metoprololsuccinat konnte in diesen Studien die Senkung der
Gesamtsterblichkeit fir Patienten mit Herzinsuffizienz (NYHA II-IV), die bereits ACE-Hemmer und Diuretika erhielten,
gezeigt werden. AuBerdem wurden die kardiovaskulare Sterblichkeit, die H&aufigkeit des plotzlichen Herztods, die
herzinsuffizienzbedingte Mortalitat sowie die Anzahl von Hospitalisierungen reduziert [184—187]. Subgruppenanalysen der
CIBIS II-Studie ergaben zudem keine unterschiedlichen Ergebnisse fiir ausgewertete Subgruppen (z. B. Alter, Geschlecht,
NYHA-Stadium, EF) [188].

Zum Nutzen von Betarezeptorenblockern speziell bei alteren Patienten mit Herzinsuffizienz liegt ein RCT vor: Ne-bivolol
wurde bei alteren Patienten > 70 Jahre mit einer herzinsuffizienzbedingten Krankenhauseinweisung oder einer EF < 35%
eine Reduktion des kombinierten Endpunktes aus Sterblichkeit und Krankenhauseinweisung nachgewiesen; die
Gesamtsterblichkeit war unter Nebivolol jedoch nicht signifikant reduziert [189]. Fir Metoprololsuccinat liegen Hinweise
aus Subgruppenanalysen eines RCT vor, dass dieser Betarezeptorenblocker auch bei &lteren Patienten die Mortalitéat und
Krankenhauseinweisungen reduzieren kann [185,190].

Einen Klasseneffekt gibt es bei Betarezeptorenblockern offenbar nicht, da bei anderen Betarezeptorenblockern keine
Mortalitétsreduktion bzw. eine Erhéhung der Sterblichkeit beobachtet wurde [191,192]. Bei asymptomatischen Patienten
(NYHA 1) nach einem Herzinfarkt fihrte eine Therapie mit Carvedilol nicht zu einer signifikanten Reduktion des
kombinierten Endpunkts aus Tod und Hospitalisierung. Es ergaben sich aber Hinweise auf eine Reduktion der
Gesamtsterblichkeit (sekundéarer Endpunkt; 12% vs. 15%, HR 0,77 (95% KI 0,60; 0,98); p = 0,03) [193].

Der Nutzen von Betarezeptorenblockern hinsichtlich Mortalitat und Morbiditat steigt mit der Schwere der Herzinsuffizienz.
In Abhé&ngigkeit von dem Mortalitatsrisiko schwanken die Effektmaf3e in den ausgewerteten Studien deshalb erheblich:

« Bisoprolol (CIBIS-11 1999) [184]: NYHA I1I-1V, LVEF durchschnittlich 27,5%, Follow-up 1,3 Jahre, Bisoprolol vs. Kontrollen,
Basistherapie ACE-Hemmer + Diuretika + Digoxin bei 1/2 der Patienten: ARR = 5,5%, NNT 16 Monate = 18;
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* Metoprololsuccinat (MERIT-HF 1999) [185]: NYHA II-1V, LVEF durchschnittlich 28%, Follow-up 12 Monate, Metoprolol
vs. Kontrollen, Basistherapie ACE-Hemmer + Diuretika (+ Digoxin bei 2/3 der Pat.): ARR = 3,6%, NNT 12 Monate = 28;

+ Carvedilol (COPERNICUS 2001) [187]: NYHA 1l und IV: schwere HI (= 2 Monate Ruhedyspnoe oder bei minimaler
Belastung, LVEF < 25%), LVEF durchschnittlich 19,9%, Follow-up 10,4 Mon., Carvedilol vs. Kontrol-len, Basistherapie
ACE-Hemmer oder ARB + Diuretika + Digoxin: ARR = 5,5%, NNT 10,4 Monate = 18;  Carvedilol (US Carvedilol HF 1996)
[194]: NYHA 1I-1ll, LVEF durchschnittlich 23%, Follow-up 6,5 Monate, Carvedilol, Basistherapie ACE-Hemmer + Diuretika
+ Digoxin: ARR = 4,6%, NNT 6,5 Monate = 22; fir den kombi-nierten Endpunkt Tod oder Hospitalisierung: ARR = 8,8%,
NNT 6,5 Monate = 11;

* Nebivolol (SENIORS) [189]: HI Einweisung oder LVEF < 35%, NYHA I|-IV (NYHA | ~ 3%, NYHA IV ~ 2%), EF
durchschnittlich 36%, Follow-up durchschnittlich 21 Monate, Nebivolol vs. Placebo, Basistherapie ACE-Hemmer oder ARB
+ MRA + Diuretika + Digoxin: fir den kombinierten Endpunkt Tod oder Hospitalisierung: ARR = 4,2%, NNT 21 Monate =
24 [195].

In einer Metanalyse von zehn RCTs profitierten Patienten mit Vorhofflimmern (Mortalitat: HR 0,97 (95% Kl 0,83; 1,14), p
= 0,73) weniger von einer Therapie mit Betarezeptorenblockern als Patienten mit Sinusrhythmus (HR 0,73 (95% Kl 0,67;
0,80); p < 0,001, p fur Interaktion = 0,002) [196]. Auch wenn kein prognoseverbessernder Effekt zu erwarten ist, bleibt die
Fortsetzung der Betarezeptorenblocker-Therapie zur Frequenzkontrolle nach An-sicht der Autoren bei Auftreten von
Vorhofflimmern aus symptomatischer Sicht gerechtfertigt.

Bei der Auswahl des Medikaments ist der jeweilige Zulassungsstatus zu beachten (CAVE: Off-Label-Use, siehe Hinweis
zum Off-Label-Use). Z. B. ist Nebivolol nicht fur NYHA-Klasse IV zugelassen.

Ob die Behandlung zuerst mit ACE-Hemmern oder Betarezeptorenblocker oder mit beiden gleichzeitig begonnen wird, ist
individuell zu entscheiden [197].
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Empfehlungen/Statements grf‘a"gfeh|un95-

6-11
Bei Patienten, deren Herzinsuffizienz sich akut verschlechtert (Ubergang NYHA IlI- i
V) sollten Betarezeptorenblocker méglichst beibehalten werden.

Hintergrundinformationen:

Die Empfehlung stellt einen Expertenkonsens dar. In einem kleinen RCT ([198], zitiert nach 1. Auflage dieser NVL) konnte
eine Therapie mit Betarezeptorenblockern auch wahrend einer Episode akuter Dekompensation fortgesetzt werden, ohne
sich nachteilig auszuwirken; selektiv eingebrachte neuere Evidenz aus grof3en Kohortenstudien weist in dieselbe Richtung
[199-201]. Nach Ansicht der Leitliniengruppe ist auch die Verschlechterung von Komorbiditaten kein zwingender Grund,
Betarezeptorenblocker abzusetzen.

Sicherheit

Als typische Nebenwirkungen von Betarezeptorenblockern kénnen Bradykardie, Hypotension sowie periphere
Durchblutungsstérungen  auftreten. Obwohl sie mit Bronchuskonstriktion assoziiert sein konnen, sind
Betarezeptorenblocker auch bei herzinsuffizienten Patienten mit COPD indiziert. Auch Asthma bronchiale stellt keine
absolute Kontraindikation fiir eine Therapie mit P1-selektiven Betarezeptorenblockern dar (siehe Kapitel 8.5
Atemwegserkrankungen).
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6.2.1.4 Mineralokortikoidrezeptorantagonisten (MRA)

Empfehlungen/Statements Empfehlungs-
grad

6-12

Patienten mit Herzinsuffizienz und reduzierter Ejektionsfraktion, die trotz leitlinien-

gerechter Therapie mit einem ACE-Hemmer und einem Betarezeptorenblocker il
symptomatisch sind, sollen zusétzlich Mineralckortikoidrezeptorantagonisten emp-

fohlen werden.

Hintergrundinformationen:

Die Empfehlung zu Mineralokortikoidrezeptorantagonisten (MRA, auch: Aldosteronantagonisten) beruht auf inter-
nationalen Leitlinien [13,17]. Nach Prufung der dort zitierten Evidenz durch die Leitliniengruppe wurden Inhalt und
Empfehlungsgrad tbernommen. Der Nutzen von MRA bei chronischer Herzinsuffizienz wurde in mehreren randomisierten
Studien belegt:

» Spironolacton 12,5-50 mg/Tag (RALES) [202]: NYHA 1lI/IV, LVEF < 35%, n = 1 663; Follow-up 24 Monate; Ge-
samtsterblichkeit signifikant reduziert (ARR 11%, NNT = 9); Rate der Krankenhauseinweisungen aufgrund der
Herzinsuffizienz signifikant reduziert (ARR 29%, NNT = 4);

« Eplerenon 25-50 mg/Tag (EPHESUS) [203]: Patienten 3-14 Tage nach akutem Myokardinfarkt, LVEF < 40%, mit
Herzinsuffizienzsymptomen oder Diabetes mellitus, n = 6 632; Gesamtmortalitat signifikant gesenkt (ARR 2,3%, NNT =
43); Komposit-Endpunkt Risiko kardiovaskulare Sterblichkeit und Hospitalisierung aufgrund kar-diovaskularer Ereignisse
signifikant reduziert (ARR 3%, NNT = 34);

« Spironolacton [204]: NYHA l/ll, LVEF < 40%, Follow-up 6 Monate, n = 168; LVEF signifikant erhoht (p < 0,001), positive
Effekte auf Remodeling und diastolische Funktion;

« Eplerenon (EMPHASIS-HF) [205]: NYHA I, EF < 30% (< 35% bei QRS > 130ms), Hospitalisierung aus kardiovaskularen
Grunden < 6 Monate oder erhdhte BNP-Werte, Follow-up 21 Monate, n = 2 737; Komposit-Endpunkt Risiko
kardiovaskulare Mortalitat und herzinsuffizienzbedingte Hospitalisierung signifikant reduziert (ARR 7,7%, NNT = 13),
Gesamtmortalitat reduziert (ARR 3%, NNT = 33);

* Metaanalyse NYHA I//ll, n = 3 929 [206]: Gesamtmortalitat reduziert (RR 0,79 (95% KI 0,66; 0,95)), Rehospitalisierungen
aus kardialen Grinden reduziert (RR 0,62 (95% Kl 0,52; 0,74)).

Beziglich des Nutzens von MRA speziell bei &lteren Patienten weisen Subgruppenanalysen darauf hin, dass Patienten
mit NYHA 1lIl/IV von Spironolacton (RALES [202]) sowie Patienten mit NYHA Il von Eplerenon (EMPHA-SIS-HF [205])
profitieren kdnnen. Hingegen war der Effekt von Eplerenon nach akutem Myokardinfarkt bei Patien-ten = 65 Jahren nicht
signifikant (EPHESUS [203]), und fiir die Studie zu Spironolacton bei NYHA I/l wurden kei-ne gesonderten Auswertungen
zum Alter identifiziert (Baseline-Alter im Spironolacton-Arm: 61 + 13 Jahre) [204].

Bei der Auswahl des MRA ist der jeweilige Zulassungsstatus zu beachten (CAVE: Off-Label-Use, siehe Hinweis zum Off-
Label-Use). So besitzt Eplerenon die Zulassung bei Patienten ohne Myokardinfarkt nur fir NYHA-Klasse I, und
Spironolacton ist nicht explizit fur die Behandlung von Herzinsuffizienz zugelassen, sondern nur indirekt (bei Odemen
infolge eines sekundaren Hyperaldosteronismus).
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Auch Patienten mit Diabetes mellitus, eingeschrénkter Nierenfunktion oder grenz- 0
wertiger Hyperkalidmie scllten Mineralokertikoidrezeptorantagonisten erhalten,
wenn Nutzen und Schaden kritisch abgewogen werden.

Hintergrundinformationen:
Die Empfehlung stellt einen Expertenkonsens dar.

In den oben genannten Studien wurde eine Verbesserung der Prognose durch MRA bei Einschluss von Patienten mit
initialen Serum-Kreatininwerten < 2,5 mg/dl und Serum-Kaliumspiegeln < 5,0 mmol/l gesehen. Vor dem Hintergrund einer
potenziellen MRA-Unterversorgung von Patienten mit Diabetes mellitus und/oder eingeschrankter Nierenfunktion sieht die
Leitliniengruppe keine Hinweise, dass diese Patienten nicht von MRA profitieren kénnen und empfehlen deshalb die
grundliche Prifung der Indikation (siehe auch Kapitel 8.1 Nierenerkrankungen).

Sicherheit

Empfehlungs-
Empfehlungen/Statements
6-14
Das Monitoring von Patienten, die Mineralokortikoidrezeptorantagonisten erhalten, m

soll aufgrund des Hyperkaliamierisikos in der Einstellungsphase engmaschig, da-
nach mindestens viermonatlich erfolgen.

Hintergrundinformtionen:
Die Empfehlung stellt einen Expertenkonsens dar.

MRA-induzierte Hyperkalidamien wurden in den groRBen klinischen Studien bei 2-8% (NNH 23-100) [202,203,205], in
Zeitreihenuntersuchungen jedoch bei bis zu 36% [152] der Patienten beobachtet und stellen somit unter
Alltagsbedingungen eine erhebliche Einschrankung der Therapiesicherheit dar. Insbesondere bei alteren Patienten ist eine
engmaschige Kontrolle der Kaliumspiegel erforderlich (siehe Kapitel 3.4 Verlaufskontrolle sowie 8.1 Nierenerkrankungen).
Aus Sicht der Leitlinienautoren erfordern geringfligige Anstiege der Serumkaliumspiegel (bis < 5,5 mmol/l) innerhalb der
ersten Wochen der MRA-Therapie keine Intervention. Bei Kaliumspiegeln zwischen 5,5 und 5,9 mmol/l ist es ratsam, die
Dosis zu halbieren und ab = 6 mmol/l den MRA abzusetzen, ebenso bei Verschlechterung der Nierenfunktion, einer
Episode von Diarrhoe oder Dehydration sowie bei Unterbrechung einer Diuretika-Therapie. Ab einem Serumkalium von <
5,0 mmol/l kann eine niedrigdosierte MRA-Therapie wiederaufgenommen werden (nach [205]).

Die unter Spironolacton [202] haufiger zu Therapieabbriichen fuhrende Gyndkomastie wurde unter Eplerenon nicht
haufiger als in der Placebogruppe beobachtet [203,206].
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6.2.1.5 Diuretika

Empfehlungen/Statements Err;gfemungs-

6-15
Patienten mit Herzinsuffizienz und reduzierter Ejektionsfraktion, die Zeichen einer nm
Fliissigkeitsretention aufweisen, sollen Diuretika empfohlen werden.

Hintergrundinformationen:

Die Empfehlung beruht auf internationalen Leitlinien [13,17]. Nach Prifung der dort zitierten Evidenz durch die
Leitliniengruppe wurden Inhalt und Empfehlungsgrad ubernommen.

Diuretika stellen die wichtigste medikamentdse Therapieoption zur Kontrolle des Volumenhaushalts dar. Dennoch wird ihr
Stellenwert haufig unterschéatzt: zum einen, weil sie sich nicht in das géngige pathophysiologische Modell der
Herzinsuffizienz einfigen, das die Hemmung des Renin-Angiotensin-Aldosteron-Systems sowie der sympathischen
Stimulation als wesentliche therapeutische Elemente beinhaltet; zum anderen, weil fiir Diuretika keine Studien identifiziert
werden konnen, die eine Reduktion der Mortalitdt nachweisen. Allerdings basiert ein Grof3teil der Studien, die eine
Verbesserung der Langzeitprognose durch ACE-Hemmer, Betarezeptorenblocker, MRA und ARB zeigten, auf einer
diuretischen Basismedikation. Unter dieser Pramisse und aufgrund ihrer symptomverbessernden Eigenschaften sind
Diuretika zur symptomatischen Therapie der Herzinsuffizienz aus Sicht der Leitlinienautoren und in Ubereinstimmung mit
internationalen Leitlinien [13] unverzichtbar.

Die Dosierung der Schleifendiuretika orientiert sich an der Symptomatik und der Nierenfunktion. Zur Durchbrechung einer
Diuretika-Resistenz ~ wird international entweder die Aufdosierung der Schleifendiuretika oder eine
Kombinationsbehandlung mit Thiazid- und Schleifendiuretikum (sequenzielle Nephronblockade) empfohlen [13,17,34]. Ein
direkter Vergleich der beiden Strategien existiert nicht [37,43]. Da die Kombinationsbehandlung jedoch zu starken Kalium-
und Magnesiumverlusten fihren kann, ist die Indikation fur eine dauerhafte Nephron-blockade streng zu priifen. Die
engmaschige Kontrolle der Elektrolytwerte im Verlauf ist wichtig.

Sicherheit

Kaliumsparende Diuretika (Amilorid, Triamteren) erhhen das Hyperkalidmie-Risiko und sind bei gleichzeitiger Therapie
mit ACE-Hemmern, ARB oder MRA nicht empfehlenswert und im Einzelfall nur unter engmaschigen Kontrollen der Kalium-
Serumkonzentration einzusetzen. In Fall-Kontroll-Studien war Hydrochlorothiazid statistisch signifikant mit einem erhdhten
Risiko fur das Auftreten von nichtmelanozytdarem Hautkrebs (NMSC) assoziiert; dabei stieg das Risiko mit hdherer
kumulativer Dosis [207-209]. Eine Therapieumstellung aller mit Hydrochlorothiazid behandelten Patienten (z. B. auf
Chlortalidon) ist aus Sicht der Autoren jedoch nicht generell erforderlich, sondern lediglich individuell zu prufen (z. B. bei
Risikopatienten fir Hautkrebs und jungeren Patienten mit voraussichtlich langer Therapiedauer).

Fir Informationen zu selbststéandiger Gewichtskontrolle und individueller Dosisanpassung von Diuretika siehe Kapitel 5.6
Selbstmanagement.
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[cited: 2018-11-09].

Abteilung Fachberatung Medizin Seite 44


http://www.ncbi.nlm.nih.gov/pubmed/23747642
http://www.ncbi.nlm.nih.gov/pubmed/29111106
http://www.nice.org.uk/guidance/cg187/resources/acute-heart-failure-diagnosis-and-management-pdf-35109817738693

Gemeinsamer
Bundesausschuss

6.2.2 Empfohlene Medikamente flr ausgewéahlte Patientengruppen

6.2.2.1 Sacubitril/Valsartan

Empfehlungen/Statements Empfehlungs-
grad

6-16

Patienten, die trotz leitliniengerechter Therapie mit ACE-Hemmern, Betarezepto-

renblockern und Mineralokertikoidrezeptorantagonisten symptomatisch sind, sollte

ein Wechsel von ACE-Hemmern auf Sacubitril/\alsartan empfohlen werden, unter f
Berlicksichtigung der Unsicherheiten beziiglich der Langzeitvertraglichkeit und des
Nebenwirkungsprofils.

Hintergrundinformationen:

In einer systematischen Recherche wurden zwei randomisierte kontrollierte Studien zu Sacubitril/Valsartan identifiziert,
von denen aber nur eine Patienten mit HFrEF einschloss: In der Zulassungsstudie PARADIGM-HF wurde der Angiotensin-
Rezeptor-Neprilysin-Inhibitor (ARNI) mit dem ACE-Hemmer Enalapril verglichen. Die Studie schloss tiber 8 000 Patienten
mit LVEF < 40% (spéater geandert auf < 35%) und vorwiegend NYHA-Klasse Il ein, die trotz mindestens vierwdchiger
leitliniengerechter Vorbehandlung u. a. mit ACE-Hemmern oder ARB symptomatisch waren. Der primare Komposit-
Endpunkt — Tod durch kardiovaskulare Ursachen oder herzinsuffizienzbedingte Hospitalisierung — wurde nach median 27
Monaten Nachbeobachtungszeit mit 21,8% unter Sacubitril/Valsartan gegeniiber 26,5% unter Enalapril signifikant
verbessert (HR 0,80 (95% KI 0,73; 0,87); p < 0,001, ARR 4,7%, NNT 22), zudem ergaben sich signifikante Vorteile
beziglich Gesamtmortalitdt (ARR 2,8%, NNT 36), kardiovaskuldrer Mortalitit und herzinsuffizienzbedingten
Hospitalisierungen [210].

Allerdings wird die Studie aufgrund ihres Designs kritisiert: Zum einen wurde die Patientenpopulation Uber strenge
Ausschlusskriterien (z. B. verringerte GFR, erhohte Serumkaliumspiegel, Nicht-Toleranz von ACE-Hemmern oder ARB)
stark vorselektiert. Zum anderen wurden wahrend einer Run-in-Phase, bei der alle Teilnehmer nacheinander erst Enalapril
und dann Sacubitril/Valsartan erhielten, Patienten mit relevanten Nebenwirkungen (12%) ausgeschlossen. Das
Studiendesign fuhrt daher zum einen zu einer méglichen Unterschatzung von Nebenwirkungen in beiden Armen und
begiinstigt zum anderen vermutlich bessere Ergebnisse als bei Patienten in der téglichen Praxis.

Die Patienten in PARADIGM-HF waren — wie haufig in klinischen Studien — im Vergleich zur herzinsuffizienten
Gesamtpopulation verhéltnismafig jung. In einer Subanalyse ergaben sich aber keine Hinweise auf einen Ein-luss des
Alters auf den Effekt von Sacubitril/Valsartan [211].

Der G-BA sah im Rahmen des Verfahrens zur Friihen Nutzenbewertung fiir Sacubitril/Valsartan ,Anhaltspunkte fur einen
betrachtlichen Zusatznutzen®, allerdings nur bei Patienten ohne Diabetes mellitus. Die Einschrankung basiert auf einer
Subgruppenanalyse in der Nutzenbewertung: Wahrend Patienten ohne Diabetes mellitus signifikant bezlglich des
Gesamtuberlebens profitierten (HR 0,77 (95% Kl 0,68; 0,88); p < 0,001), ergab sich fur Patienten mit Diabetes mellitus
kein signifikanter Effekt (HR 0,97 (95% Kl 0,83; 1,14); p = 0,727; p fir Interaktion: 0,025). Bezuglich Lebensqualitat und
Hospitalisierungsrate ergaben sich jedoch positive Effekte, so dass in dieser Patientengruppe der Zusatznutzen als
~gering” eingeschéatzt wird [212].

ARNI als Initialtherapie nach akuter Dekompensation von Patienten mit HFrEF (n = 881) fiihrten im Vergleich zu Enalapril
zu einer signifikant starkeren Absenkung von NT-proBNP innerhalb der ersten 8 Wochen (-46,7% vs. -25,3%, p < 0,001).
Klinische Outcomes wurden nur exploratorisch erhoben; aufgrund der mangelnden statistischen Power (geringe
Eventanzahl) kann keine diesbeziigliche Aussage abgeleitet werden. Die Leitliniengruppe schatzt die Evidenz daher als
noch nicht tiberzeugend genug ein, um eine Empfehlung zur Initialtherapie auszusprechen. [213]

Sicherheit

Unter Enalapril kam es in der PARADIGM-HF-Studie haufiger zu Hyperkaliamien (Serumkaliumspiegel > 6,0 mmol/l),
erhdéhten Serumkreatininspiegeln (= 2,5 mg/dl) und Husten (jeweils p < 0,05, NNH 76, 83 bzw. 33) [210]. Das
Hypotonierisiko war insgesamt signifikant erhéht unter Sacubitril/Valsartan (24,43% vs. 18,59%, RR 1,31 (95% Kl 1,21;
1,43); p < 0,001, NNH 17) [214]. Milde und moderate Hypotonien kamen unter Sacubit-ril/Valsartan haufiger vor,
wohingegen schwere Hypotonien eher unter Enalapril auftraten, jedoch jeweils ohne statistische Signifikanz [215].
Statistisch signifikante Nachteile von Sacubitril/Valsartan gegenuiber Enalapril zeigten sich bezuglich der insgesamt aber
seltenen (< 2%) Nebenwirkungen Orthostasesyndrom, orthostatischer Schwindel und Stiirze [214].

Angioodeme traten in der Zulassungsstudie haufiger auf als unter Enalapril (RR adjudiziert 1,88, n.s.) [214]. Kontraindiziert
ist Sacubitril/Valsartan bei Patienten mit anamnestisch bekanntem Angioddem im Zusammenhang mit einer friheren
Therapie mit ACE-Hemmern oder ARB. Aufgrund des erhdhten Angioddem-Risikos darf eine Behandlung mit
Sacubitril/Valsartan erst 36 Stunden nach Einnahme der letzten Dosis einer ACE-Hemmer-Therapie begonnen werden
[216].

Zur Langzeitvertraglichkeit von Sacubitril/VValsartan lassen sich auf Grundlage der vorliegenden Daten keine Aussagen
treffen. So bestehen Bedenken zum Einfluss von Neprilysin-Inhibitoren auf den Abbau von Beta-Amyloid-Peptid in der
Retina und im Gehirn, auch wenn eine kleine Studie eher fir die zerebrale Sicherheit von Sacubit-ril/Valsartan spricht
[217]. Die US-amerikanische Zulassungsbehdrde FDA hat daher dem Hersteller auferlegt, die Wirkung von
Sacubitril/Valsartan auf kognitive Funktionen bei Patienten mit HFpEF zu untersuchen [218].
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Da bislang nur eine Studie zu Sacubitril/Valsartan bei HFrEF vorliegt und aufgrund der beschriebenen Unsicherheiten
schranken die Autoren die Empfehlung von Sacubitril/Valsartan gegenuber dem Zulassungsstatus auf Patienten ein, die
trotz leitliniengerechter Therapie mit ACE-Hemmern, Betarezeptorenblockern und MRA symptomatisch sind.

Aufgrund der Wirkungsweise von ARNI wird unter Therapie mit Sacubitril/Valsartan der Abbau von BNP gehemmt. Daher
verlieren die BNP-Plasmaspiegel ihre diagnostische und prognostische Aussagekraft (nicht aber die Plasmaspiegel von
NT-proBNP).
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Patienten mit chronischer Nierenfunktionsstérung

Empfehlungen/Statements Su el
grad

6-17
Patienten mit chronischer Herzinsuffizienz und chronischer Nierenerkrankung mit U
eGFR < 30 ml/min/1,73 m? sollte Sacubitril/Valsartan nicht empfohlen werden.

Hintergrundinformationen:

Patienten mit eGFR < 30 ml/min/1,73 m2 waren aus der Zulassungsstudie ausgeschlossen; dennoch ist
Sacubitril/Valsartan formell auch fur diese Patienten zugelassen. Die systemische Exposition von Sacubitrilat, dem aktiven
Metaboliten von Sacubitril, ist bei Patienten mit leichter bis schwerer Niereninsuffizienz erhoht [216,219]. Wenn Patienten
mit einer eGFR < 30 ml/min/1,73 m2 behandelt werden, soll dies laut Fachinformation ,mit Vor-sicht* erfolgen. Bei
Patienten mit chronischem Nierenversagen wird von einer Anwendung abgeraten [216]. Sacubitril/Valsartan kann die
Nierenfunktion (weiter) vermindern; laut Fachinformation soll bei klinisch bedeutsamer Abnahme eine schrittweise
Dosisreduktion in Betracht gezogen werden [216].

Patienten mit leichter oder mittelschwerer Nierenfunktionsstérung hatten in der Zulassungsstudie ein erhohtes Hypotonie-
Risiko. [216]

Chronische Nierenerkrankungen fiuihren zu einer Erh6hung der Plasmaspiegel natriuretischer Peptide, die durch die
Akkumulation von Sacubitril/Valsartan bzw. Sacubitrilat weiter gesteigert wird. Die klinische Bedeutung dieses Umstandes
ist unklar.

Es existieren bislang nur geringe klinische Erfahrungswerte fir die Therapie mit Sacubitril/Valsartan bei Patienten mit
schweren Nierenfunktionsstérungen. Die Leitliniengruppe pladiert daher mehrheitlich fir eine schwache Nega-tiv-
Empfehlung bei dieser Patientengruppe. In Ausnahmeféllen, insbesondere bei einer eGFR nahe 30 ml/min/1,73 m2, ist
eine vorsichtige Anwendung in Absprache mit dem behandelnden Nephrologen zu diskutieren (siehe auch Kapitel 8.1
Nierenerkrankungen).
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6.2.2.2 lvabradin

Empfehlungen/Statements grn;gfehlungs—

6-18
Symptomatischen Patienten sollte zusétzlich Ivabradin empfohlen werden, wenn
sie folgende Voraussetzungen erfilllen:

e LVEF = 35%;
« stabiler Sinusrhythmus; i

e Therapie mit ACE-Hemmern (bzw. Angiotensinrezeptorblockern) und Mineralo-
kortikoidrezeptorantagonisten;

* Ruheherzfrequenz = 75/min trotz Zieldosis bzw. maximal tolerierter Betarezep-
torenblocker-Dosis.

6-19

Symptomatischen Patienten mit Betarezeptorenblocker-Intoleranz oder
-Kontraindikationen sollte lvabradin empfohlen werden, wenn sie folgende Voraus-
setzungen erfillen:

e LVEF = 35%; N
« stabiler Sinusrhythmus;

+ Therapie mit ACE-Hemmern (bzw. Angiotensinrezeptorblockern) und Mineralo-
kortikoidrezeptorantagonisten;

+ Ruheherzfrequenz = 75/min.

6-20
Unter Therapie mit lvabradin soll der Herzrhythmus regelmaRig kontrolliert werden. m
Liegt kein stabiler Sinusrhythmus vor, soll die Therapie beendet werden.

Hintergrundinformationen:
Eine systematische Recherche erbrachte drei Metaanalysen, zehn RCTs sowie 24 Subanalysen.

Die SHIFT-Studie untersuchte die Wirksamkeit des If-Kanal-Hemmers Ivabradin additiv zur Standardtherapie bei Patienten
mit LVEF < 35%, einer Ruheherzfrequenz = 70/min und Sinusrhythmus, die innerhalb der letzten 12 Monate aufgrund der
Herzinsuffizienz stationar behandelt werden mussten. Der primare zusammengesetzte Endpunkt kardiovaskulare
Mortalitét oder herzinsuffizienzbedingte Hospitalisierungen wurde mit 24% gegenuber 29% signifikant verringert (HR 0,82
(95% KI 0,75; 0,90); p < 0,0001, ARR 5%, NNT 20), nicht jedoch bei Patienten, die mindestens 50% der Zieldosis der
Betarezeptorenblocker einnahmen [220]. Eine Post-hoc-Analyse bestétigte, dass der Effekt von Ivabradin mit
zunehmender Dosis der Betarezeptorenblocker sinkt (bei < 25% der Zieldosis: p = 0,007; bei 25-50% der Zieldosis: p =
0,029; > 50%: kein signifikanter Benefit) [221]. Bezlglich des Nutzens von Ivabradin bei Patienten = 65 Jahren deutet eine
Subgruppenanalyse auf einen nicht signifikanten Effekt hin (HR 0, 89 (95% Kl 0,77; 1,02)) [220].

Eine weitere Post-hoc-Analyse [222] sowie eine Metaanalyse [223] zeigten weiterhin, dass nur Patienten mit einer
Baseline-Herzfrequenz = 75/min signifikant von Ivabradin profitierten. Die EMA-Zulassung fur lvabradin bei Herz-
insuffizienz [224] basiert auf diesen Ergebnissen. Die Autoren der ESC-Leitlinie 2016 empfehlen Ivabradin abweichend
davon fir Patienten mit dem in der SHIFT-Studie vordefinierten Cut-off-Wert der Ruheherzfrequenz von 70/min [13].

Basierend auf der vorliegenden Evidenz beflirworten die Autoren den Einsatz von lvabradin erst nach der konsequenten
Aufdosierung von Betarezeptorenblockern bis zur Zieldosis (siehe Kapitel 6.2.1.3 Betarezeptorenblocker) bzw. bei
Betarezeptorenblocker-Intoleranz oder -Kontraindikationen. Da bislang nicht ausreichend nachgewiesen ist, ob auch
Patienten mit permanentem oder intermittierendem Vorhofflimmern von einer Therapie mit lvabradin profitieren [225-227],
ist die Empfehlung auf Patienten mit stabilem Sinusrhythmus eingeschrankt.

Sicherheit

Die Ivabradin-Therapie ist mit einem signifikant haufigeren Auftreten symptomatischer Bradykardien, Sehstdrungen
(Phosphene, verschwommenes Sehen) und Vorhoffimmern verbunden [223,228]. Eine Metaanalyse von RCTs, die viele
nicht publizierte Daten miteinschloss, errechnete ein um relativ 15% erhdhtes Risiko fir das Auftreten von Vorhofflimmern
(NNH 208 pro Behandlungsjahr) [229]. Eine regelméRige klinische Uberwachung der Patienten beziiglich des Auftretens
von Vorhoffimmern und die regelméRige Kontrolle der Herzfrequenz werden empfohlen [224,230]; zudem erscheint die
vorzugsweise Erstverschreibung von lvabradin durch Kardiologen sinnvoll [231].
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random-ised controlled trials. Heart  2014; 100(19):1506-10. DOI: 10.1136/heartjnl-2014-305482.
http://www.ncbi.nim.nih.gov/pubmed/24951486.

230. Servier Deutschland GmbH. Information fir medizinisches Fachpersonal. Procoralan (lvabradin) - Neue
Kontraindikation und Empfehlungen zur Risikominimierung von kardiovaskuléren Ereignissen und schweren Bradykardien.
2014 [cited: 2016-07-17]. https://www.bfarm.de/SharedDocs/Risikoinformationen/Pharmakovigilanz/DE/RHB/2014/rhb-
procoralan.pdf?__blob=publicationFile&v=3.

231. Verordnungseinschrankungen fur Ivabradin (PROCORALAN) in Frankreich. Arznei-Telegramm 2016; 48(6):54.

6.2.3 Weitere Medikamente

6.2.3.1 Digitalisglykoside

Empfehlungen/Statements grfz;lgfemungs-

6-21

Patienten im Sinusrhythmus, die trotz leitliniengerechter Therapie mit ACE-

Hemmern (bzw. Angiotensinrezeptorblockern), Betarezeptorenblockern und Mine- o
ralokortikoidrezeptorantagonisten symptomatisch bleiben, kénnen nach Zielplas-
makonzentration dosierte Digitalisglykoside empfohlen werden.

Hintergrundinformationen:

Die Empfehlung beruht auf internationalen Leitlinien [13,17]. Nach Prufung der dort zitierten Evidenz durch die
Leitliniengruppe wurden Inhalt und Empfehlungsgrad tibernommen.

Bei HFrEF und Sinusrhythmus sehen die Autoren Digoxin oder Digitoxin nur als zusatzliches Reservemittel, wenn die
Patienten trotz optimaler Therapie im Stadium IlI-IV bleiben. Digoxin oder Digitoxin wirken nicht lebensverlan-gernd,
kénnen aber die Symptomatik und Lebensqualitat verbessern sowie die Belastungstoleranz erhdéhen und die
Hospitalisierungsrate senken [232,233]. Bei Frauen sollte die Indikationsstellung fur Digoxin oder Digitoxin besonders
kritisch erfolgen, da die Evidenzlage zum Nutzen dieser Therapie unklar ist [234].

Die Kontrolle der Ruhefrequenz ist ein vorrangiges Therapieziel. Ist dies bei tachyarrhythmischem Vorhoffimmern mit
Betarezeptorenblockern allein nicht méglich, kdnnen Digoxin oder Digitoxin bei Patienten mit Herzinsuffizienz (alle NYHA-
Klassen) zur Kontrolle der Ruhefrequenz gegeben werden [232,235]. Zur Kontrolle der Frequenz unter Belastung ist
dagegen die Therapie mit Betarezeptorenblockern besser geeignet [236], zitiert nach [237].

Obwohl sich samtliche Studiendaten auf Digoxin beziehen, kommen nach Meinung der Leitlinienautoren auch die
halbsynthetischen Digoxin-Derivate (Beta-Acetyldigoxin, Metildigoxin) und Digitoxin fur die Therapie der Herzinsuffizienz
in Betracht.

Referenzen:

232. The effect of digoxin on mortality and morbidity in patients with heart failure. The Digitalis Investigation Group. N Engl
J Med 1997; 336(8):525-33. http://www.ncbi.nIm.nih.gov/pubmed/9036306.

233. Hood WB, Dans AL, Guyatt GH, et al. Digitalis for treatment of heart failure in patients in sinus rhythm. Cochrane
Database Syst Rev 2014(4):CD002901. DOI: 10.1002/14651858.CD002901.pub3.
http://www.ncbi.nlm.nih.gov/pubmed/24771511.

234. Rathore SS, Wang Y, Krumholz HM. Sex-based differences in the effect of digoxin for the treatment of heart failure.
N. Engl. J Med 2002; 347(18):1403-11. http://www.ncbi.nlm.nih.gov/pubmed/12409542.
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235. Ziff 0J, Lane DA, Samra M, et al. Safety and efficacy of digoxin: Systematic review and meta-analysis of observational
and controlled trial data. BMJ 2015; 351:h4937. http://www.ncbi.nlm.nih.gov/pubmed/26374771.

236. Lewis RV, McMurray J, McDevitt DG. Effects of atenolol, verapamil, and xamoterol on heart rate and exercise
tolerance in digitalised patients with chronic atrial fibrillation. J Cardiovasc Pharmacol 1989; 13(1):1-6.
http://www.ncbi.nlm.nih.gov/pubmed/2468920.

237.McMurray JJ, Adamopoulos S, Anker SD, et al. ESC guidelines for the diagnosis and treatment of acute and chronic
heart failure 2012: The Task Force for the Diagnosis and Treatment of Acute and Chronic Heart Failure 2012 of the
European Society of Cardiology. Developed in collaboration with the Heart Failure Association (HFA) of the ESC. Eur J
Heart Fail 2012; 14(8):803-69. DOI: 10.1093/eurjhf/hfs105. http://www.ncbi.nlm.nih.gov/pubmed/22828712.

Empfehlungen/Statements gr"a"'gfemungs-

6-22
Bei Patienten mit chrenischer Herzinsuffizienz und chronischer Nierenerkrankung 0

sollte die Erhaltungsdosis von Digoxin reduziert bzw. auf Digitoxin umgestellt wer-
den.

Hintergrundinformationen:
Die Empfehlung stellt einen Expertenkonsens dar.

Digoxin wird ausschlie3lich renal eliminiert und hat nur eine geringe therapeutische Breite. Bei Patienten mit chronischer
Niereninsuffizienz und generell bei alteren und weiblichen Patienten ist daher besondere Vorsicht geboten, um toxische
Dosierungen zu vermeiden [234,238]. Die Leitliniengruppe empfiehlt Zielserumkonzentrati-onen im unteren
therapeutischen Bereich [234,238,239] oder alternativ den Einsatz des bei Nierenfunktionsstd-rung hepatisch
metabolisierten Digitoxins.

Referenzen:

234. Rathore SS, Wang Y, Krumholz HM. Sex-based differences in the effect of digoxin for the treatment of heart failure.
N. Engl. J Med 2002; 347(18):1403-11. http://www.ncbi.nlm.nih.gov/pubmed/12409542.

238. Ahmed A, Rich MW, Love TE, et al. Digoxin and reduction in mortality and hospitalization in heart failure: A
comprehensive  post hoc analysis of the DIG trial. Eur Heart J 2006; 27(2):178-86.
http://www.ncbi.nlm.nih.gov/pubmed/16339157.

239. Bavendiek U, Aguirre DL, Koch A, et al. Assumption versus evidence: The case of digoxin in atrial fibrillation and
heart fail-ure. Eur Heart J 2017(0):1-5. DOI: 10.1093/eurheartj/ehw577. http://www.ncbi.nlm.nih.gov/pubmed/28065909.

6.2.3.2 Orale Antikoagulanzien und Thrombozytenaggregationshemmer

Empfehlungen/Statements Eggfehlungs—

6-23

Patienten mit Herzinsuffizienz ohne weitere Indikation zur Blutgerinnungshem- i
mung sollen keine Antikoagulanzien oder Thrombozytenaggregationshemmern er-

halten.

Hintergrundinformationen:
Die Empfehlung stellt einen Expertenkonsens dar.

Obwohl eine Herzinsuffizienz mit einem erhéhten Risiko fir Thrombembolien assoziiert ist, stellt eine Herzinsuffizienz aus
Sicht  der Leitliniengruppe per se keine Indikation zur Gabe von  Antikoagulanzien  oder
Thrombozytenaggregationshemmern dar:

« Eine orale Antikoagulation ist bei Herzinsuffizienzpatienten nur indiziert, wenn Erkrankungen wie Vorhofflim-mern,
Zustand nach mechanischem Herzklappenersatz, intrakavitire ~ Thromben  oder  Zustand nach
Lungenarterienembolie/tiefer Beinvenenthrombose vorliegen [240-242].

« Die Gabe von Thrombozytenaggregationshemmern ist bei Herzinsuffizienz nur indiziert, wenn andere Erkran-kungen wie
KHK, pAVK oder zerebrovaskulare Insuffizienz dies notwendig machen. Fir die Therapie mit oralen Antikoagulanzien und
Thrombozytenaggregationshemmern existieren spezifische Leitlinien [243,244].

Referenzen:

240. Homma S, Thompson JL, Pullicino PM, et al. Warfarin and aspirin in patients with heart failure and sinus rhythm. N
Engl J Med 2012; 366(20):1859-69. DOI: 10.1056/NEJM0a1202299. http://www.ncbi.nlm.nih.gov/pubmed/22551105.
241. Lip GY, Ponikowski P, Andreotti F, et al. Thrombo-embolism and antithrombotic therapy for heart failure in sinus
rhythm. A joint consensus document from the ESC Heart Failure Association and the ESC Working Group on Thrombosis.
Eur J Heart Fail 2012; 14(7):681-95. DOI: 10.1093/eurjhf/hfs073. http://www.ncbi.nlm.nih.gov/pubmed/22611046.

242. Lip GY, Shantsila E. Anticoagulation versus placebo for heart failure in sinus rhythm. Cochrane Database Syst Rev
2014(3):CD003336. DOI: 10.1002/14651858.CD003336.pub3. http://www.ncbi.nlm.nih.gov/pubmed/24683002.
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243. Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften (AWMF), Encke A, Haas S, et al. S3-
Leitlinie Prophylaxe der venodsen Thromboembolie (VTE). 2015 [cited: 2016-06-30].
http://www.awmf.org/uploads/tx_szleitlinien/003-001l_S3_ VTE-Prophylaxe_2015-12.pdf.

244. Bates SM, Greer IA, Middeldorp S, et al. VTE, thrombophilia, antithrombotic therapy, and pregnancy: Antithrombotic
Ther-apy and Prevention of Thrombosis, 9w ed: American College of Chest Physicians Evidence-Based Clinical Practice
Guide-lines. Chest 2012; 1412 Suppl):e691S-e736S. DOI: 10.1378/chest.11-2300.
http://www.ncbi.nim.nih.gov/pubmed/22315276.

Empfehlungen fir medikamentdse Therapie bei Herzinsuffizienz mit HFmrEF

Fur Patienten mit einer geringgradig eingeschrankten linksventrikularen Ejektionsfraktion (LVEF
40-49%) (,heart failure with mid-range ejection fraction, HFmrEF") ist die Evidenzlage zur me-
dikamentdésen Therapie &hnlich unzureichend wie bei der HFpEF. Aus Sicht der
Leitlinienautoren ist fir diese Patienten, insbesondere wenn sie symptomatisch sind, eher die
Therapie wie bei einer HFrEF geeignet.

National Guideline Centre and National Institute for Health and Care Excellence (NICE),
2018 [10].

Developed by the National Guideline Centre, hosted by the Royal College of Physicians
Chronic Heart Failure in Adults: Diagnosis and Management.

Methodik

Grundlage der Leitlinie

e Reprasentatives Gremium: trifft zu;

¢ Interessenkonflikte und finanzielle Unabhangigkeit dargelegt: trifft zu;

e Systematische Suche, Auswahl und Bewertung der Evidenz: trifft zu;

¢ Formale Konsensusprozesse und externes Begutachtungsverfahren dargelegt: trifft zu;

e Empfehlungen der Leitlinie sind eindeutig und die Verbindung zu der zugrundeliegenden
Evidenz ist explizit dargestellt: trifft zu;

e RegelmaRige Uberpriifung der Aktualitat gesichert: trifft zu.

Recherche/Suchzeitraum:
e 2009 — Dezember 2017

LoE

e The evidence for outcomes from the included RCTs and, where appropriate, non-randomised
intervention studies, were evaluated and presented using an adaptation of the ‘Grading of
Recommendations Assessment, Development and Evaluation (GRADE) toolbox’ developed
by the international GRADE working group (http://www.gradeworkinggroup.org/). The
software (GRADEprol138) developed by the GRADE working group was used to assess the
quality of each outcome, taking into account individual study quality and the meta-analysis
results.
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Overall quality of outcome evidence in GRADE
Level Description
High Further research is very unlikely to change our confidence in the estimate of effect
Moderate Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate
Low Further research is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate
Very low Any estimate of effect is very uncertain
Overall level of confidence for a review finding in GRADE-CERQual
Level Description
High confidence It is highly likely that the review finding is a reasonable representation of the
phenomenon of interest.
Moderate It is likely that the review finding is a reasonable representation of the phenomenon of
confidence interest.
Low confidence It is possible that the review finding is a reasonable representation of the phenomenon
of interest.
Very low It is not clear whether the review finding is a reasonable representation of the
confidence phenomenon of interest.
Definitions

The Guideline Development Group (GDG) agreed on the following definitions:
e Heart failure with reduced ejection fraction (HFREF)

0 This group of patients is characterised by heart failure with a left ventricular ejection
fraction by echocardiography of less than 40%.

e Heart failure with preserved ejection fraction (HFPEF)

o This group of patients with heart failure have a left ventricular ejection fraction greater
than 50%,

no alternative cause for the syndrome,

the presence of a non-dilated left ventricle; evidence of structural remodelling (left
ventricular hypertrophy or dilated left atrium); or diastolic dysfunction through imaging

o and have abnormal biomarkers.

The GDG recognises that the two terms HFREF and HFPEF have several limitations. These
include the variability of the left ventricular ejection fraction measured by different imaging
modalities, and the lack of universal agreement on the threshold of ejection fraction at which
these are defined or the exact definition of HFPEF. The GDG also recognised the proposal of
another class as heart failure with mid-range ejection fraction (HFMREF). This proposal has not
been fully clinically validated and remains the topic of further research 150 354

150. Hsu JJ, Ziaeian B, Fonarow GC. Heart Failure With Mid-Range (Borderline) Ejection Fraction: Clinical Implications and
Future Directions. JACC Heart Fail. 2017; 5(11):763-771

354. Vedin O, Lam CSP, Koh AS, Benson L, Teng THK, Tay WT et al. Significance of Ischemic Heart Disease in Patients
With Heart Failure and Preserved, Midrange, and Reduced Ejection Fraction: A Nationwide Cohort Study. Circulation: Heart
Failure. 2017; 10(6)
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Empfehlungen

Therapeutic algorithm

Heart Failure diagnosed by the specialist

Offer diuretics for the relief of congestive symptoms and fluid retention

Heart Failure with Heart Failure with
Preserved Ejection Fraction Reduced Ejection Fraction
{HFPEF) (HFREF)
1
4
All heart failure: Consider
Offer a personalised, exercise-based cardiac rehabilitation programme, ARB if intslerant
unless condition is unstable of ACEI
|
Specialist re-assessment b 4
Consider
hydralazine &

nitrate if intolerant
of ACE] & ARB

If the person’s eGFR is 30-45 mi/min/1.73 m2, consider lower doses and/or siower titration of dose of ACE inhibitors or
ARBs, mineralocorticoid receptor antagenists, sacubitril valsartan, and digoxin.
If the person’s eGFR is <30 mi/min/1.73 m2, consider ligising with a renal physician.

Cardiac re-synchronisation therapy
(CRT-P/D) in accordance with TA314
ICD in accordance with TA314

1 Please refer to CG180 for recommendations on the use of digoxin in patients with atrial fibrillation.

For more information on drug treatment and monitoring see the NICE guideline on ‘Chronic Heart Failure: assessment
and management’ (CGX).
Please refer to the NICE guidelines on ‘chronic kidney disease”’ (CG152) and on ‘acute kidney injury” ({CG169).

6.2.7 All recommendations for the pharmacological treatment of heart failure

6.2.7.1 Diuretics

25. Diuretics should be routinely used for the relief of congestive symptoms and fluid retention
in people with heart failure, and titrated (up and down) according to need following the initiation
of subsequent heart failure therapies. [2003]

26. People who have heart failure with preserved ejection fraction should usually be offered a
low to medium dose of loop diuretics (for example, less than 80 mg furosemide per day). People
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whose heart failure does not respond to this treatment will need further specialist advice. [2003,
amended 2018]

6.2.7.2 Calcium-channel blockers

27. Avoid verapamil, diltiazem and short-acting dihydropyridine agents in people who have heart
failure with reduced ejection fraction. [2003, amended 2018]

6.2.7.6 ACE inhibitors and beta-blockers

33. Offer an angiotensin-converting enzyme (ACE) inhibitor and a beta-blocker licensed for
heart failure to people who have heart failure with reduced ejection fraction. Use clinical
judgement when deciding which drug to start first. [2010 ]

34. Do not offer ACE inhibitor therapy if there is a clinical suspicion of haemodynamically
significant valve disease until the valve disease has been assessed by a specialist. [2003]

35. Do not withhold treatment with a beta-blocker solely because of age or the presence of
peripheral vascular disease, erectile dysfunction, diabetes, interstitial pulmonary disease or
chronic obstructive pulmonary disease. [2010]

6.2.7.6.1 Starting and monitoring ACE inhibitors

36. Start ACE inhibitor therapy at a low dose and titrate upwards at short intervals (for example,
every 2 weeks) until the target or maximum tolerated dose is reached. [2010]

37. Measure serum sodium and potassium and assess renal function before and 1 to 2 weeks
after starting an ACE inhibitor, and after each dose increment.[2010,amended 2018]

38. Measure blood pressure before and after each dose increment of an ACE inhibitor. Follow
the recommendations on measuring blood pressure, including measurement in people with
symptoms of postural hypotension, in the NICE guideline on hypertension in adults. [2018]

39. Once the target or maximum tolerated dose of an ACE inhibitor is reached, monitor treatment
monthly for 3 months and then at least every 6 months, and at any time the person becomes
acutely unwell. [2010, amended 2018]

6.2.7.6.2 Starting and monitoring beta-blockers

40. Introduce beta-blockers in a ‘start low, go slow’ manner. Assess heart rate, and clinical status
after each titration. Measure blood pressure before and after each dose increment of a beta-
blocker. [2010, amended 2018]

41. Switch people whose condition is stable and who are already taking a beta-blocker for a
comorbidity (for example, angina or hypertension), and who develop heart failure with reduced
ejection fraction, to a beta-blocker licensed for heart failure. [2010]

6.2.7.7 Alternative treatments if ACE inhibitors are not tolerated

6.2.7.7.1 Angiotensin Il receptor antagonists (ARBs)

42. Consider an angiotensin Il receptor blocker (ARB) licensed for heart failure as an alternative
to an ACE inhibitor for people who have heart failure with reduced ejection fraction and
intolerable side effects with ACE inhibitors. [2010]

43. Measure serum sodium and potassium and assess renal function before and after starting
an ARB and after each dose increment.[2010, amended 2018]
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44. Measure blood pressure after each dose increment of an ARB. Follow the recommendations
on measuring blood pressure, including measurement in people with symptoms of postural
hypotension, in the NICE guideline on hypertension in adults. [2018]

45. Once the target or maximum tolerated dose of an ARB is reached, monitor treatment monthly
for 3 months and then at least every 6 months, and at any time the person becomes acutely
unwell. [2010 amended 2018]

6.2.7.7.2 Hydralazine in combination with nitrate

46. If neither ACE inhibitors nor ARBs are tolerated, seek specialist advice and consider
hydralazine in combination with nitrate for people who have heart failure with reduced ejection
fraction. [2010]

6.2.7.8 Additional treatments if heart failure remains symptomatic or worsens

6.2.7.8.1 Mineralcorticoid receptor antagonists (MRAS)

47. Offer a mineralcorticoid receptor antagonist (MRA) in addition to an angiotensin-converting
enzyme inhibitor (ACE) or ARB and beta-blocker, to people who have heart failure with reduced
ejection fraction if they continue to have symptoms of heart failure. [2018]

48. Measure serum sodium and potassium and assess renal function before and after starting
an MRA and after each dose increment. [2018]

49. Measure blood pressure before and after each dose increment of MRA. Follow the
recommendations on measuring blood pressure, including measurement in people with
symptoms of postural hypotension, in the NICE guideline on hypertension in adults. [2018]

50. Once the target, or maximum tolerated, dose of an MRA is reached, monitor treatment
monthly for 3 months and then at least every 6 months, and at any time the person becomes
acutely unwell. [2018]

6.2.7.8.2 Specialist treatment

Ivabradine

6.2.7.8.3 These recommendations are from lvabradine for treating chronic heart failure (NICE
technology appraisal guidance 267).

51. lvabradine is recommended as an option for treating chronic heart failure for people:

e with New York Heart Association (NYHA) class Il to IV stable chronic heart failure with
systolic dysfunction and

¢ who are in sinus rhythm with a heart rate of 75 beats per minute (bpm) or more and

e who are given ivabradine in combination with standard therapy including beta-blocker
therapy, angiotensin-converting enzyme (ACE) inhibitor and aldosterone antagonists, or
when beta-blocker therapy is contraindicated or not tolerated and

¢ with a left ventricular ejection fraction of 35% or less. [2012]

52. Ivabradine should only be initiated after a stabilisation period of 4 weeks on optimised
standard therapy with ACE inhibitors, beta-blockers and aldosterone antagonists. [2012]

53. Ivabradine should be initiated by a heart failure specialist with access to a multidisciplinary
heart failure team. Dose titration and monitoring should be carried out by a heart failure
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specialist, or in primary care by either a GP with a special interest in heart failure or a heart
failure specialist nurse. [2012]

Sacubitril valsartan

These recommendations are from Sacubitril valsartan for treating symptomatic chronic heart
failure with reduced ejection fraction (NICE technology appraisal guidance 388)a.

54. Sacubitril valsartan is recommended as an option for treating symptomatic chronic heart
failure with reduced ejection fraction, only in people

e With New York Heart Association (NYHA) class Il to IV symptoms and
e With a left ventricular ejection fraction of 35% or less and

e Who are already taking a stable dose of angiotensin-converting enzyme (ACE) inhibitors or
angiotensin Il receptor-blockers (ARBS) [2016]

55. Treatment with sacubitril valsartan should be started by a heart failure specialist with access
to a multidisciplinary heart failure team. Dose titration and monitoring should be performed by
the most appropriate team members as defined in NICE’s guideline on chronic heart failure in
adults: diagnosis and management. [2016]

56. This guidance is not intended to affect the position of patients whose treatment with sacubitril
valsartan was started within the NHS before this guidance was published. Treatment of those
patients may continue without change to whatever funding arrangements were in place for them
before this guidance was published until they and their NHS clinician consider it appropriate to
stop. [2016]

Digoxin
For recommendations on digoxin for people with atrial fibrillation see the section on rate and
rhythm control in the NICE guideline on atrial fibrillation

58. Digoxin is recommended for worsening or severe heart failure with reduced ejection fraction
despite first line treatment for heart failureb. Seek specialist advice before initiating.[2010,
amended 2018]

59. Routine monitoring of serum digoxin concentrations is not recommended. A digoxin
concentration measured within 8-12 hours of the last dose may be useful to confirm a clinical
impression of toxicity or non-adherence[2003]

60. the serum digoxin concentration should be interpreted in the clinical context as toxicity may
occur even when the concentration is within the ‘therapeutic range’. [2003]
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Scottish Intercollegiate Guidelines Network (SIGN), 2016 [13].
Management of chronic heart failure

Zielsetzung/Fragestellung

The aim of this guideline is to improve the care of patients with heart failure (HF). This guideline
provides recommendations, based on current evidence, for best practice in the management of
patients with HF. In particular it focuses on the management of patients with stable HF rather
than on in-hospital management of an episode of acute decompensation of HF (acute HF).

Methodik

Grundlage der Leitlinie

e Reprasentatives Gremium: trifft zu;
¢ Interessenkonflikte und finanzielle Unabhangigkeit dargelegt: trifft zu;
e Systematische Suche, Auswahl und Bewertung der Evidenz: trifft zu;

e Formale Konsensusprozesse und externes Begutachtungsverfahren dargelegt: trifft teilweise
Zu;

e Empfehlungen der Leitlinie sind eindeutig und die Verbindung zu der zugrundeliegenden
Evidenz ist explizit dargestellt: trifft zu;

e RegelmaRige Uberpriifung der Aktualitat gesichert: This guideline was first issued in 2016
and revalidated in 2019. Details can be found in the scoping report [14]. It will be considered
again for review in 2023. The review history, and any updates to the guideline in the interim
period, are noted in the review report.

Recherche/Suchzeitraum:

e Databases searched include Medline, Embase, Cinahl, PsycINFO and the Cochrane Library.
The year range covered was 2006—2014. Internet searches were carried out on various
websites including the US National Guidelines Clearinghouse.

LoE

LEVELS OF EVIDENCE

1+ High-quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias

1* Well-conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias

1 Meta-analyses, systematic reviews, or RCTs with a high risk of bias

High-quality systematic reviews of case-control or cohort studies

2" High-quality case-control or cohort studies with a very low risk of confounding or bias and a high probability that the
relationship is causal

Well-conducted case-control or cohort studies with a low risk of confounding or bias and a moderate probability that the
relationship is causal

2-  Case-control or cohort studies with a high risk of confounding or bias and a significant risk that the relationship is not causal

3 Non-analytic studies, eg case reports, case series

4 Expert opinion

Abteilung Fachberatung Medizin Seite 56



GoR

RECOMMENDATIONS

Some recommendations can be made with more certainty than others. The wording used in the recommendations in this guideline
denotes the certainty with which the recommendation is made (the ‘strength’ of the recommendation).

The'strength’ of a recommendation takes into account the quality (level) of the evidence. Although higher-quality evidence is more
likely to be associated with strong recommendations than lower-quality evidence, a particular level of quality does not automatically
lead to a particular strength of recommendation.

Other factors that are taken into account when forming recommendations include: relevance to the NHS in Scotland; applicability
of published evidence to the target population; consistency of the body of evidence, and the balance of benefits and harms of the
options.

For 'strong’ recommendations on interventions that‘should’ be used, the guideline development group is confident that, for
the vast majority of people, the intervention (or interventions) will do more good than harm. For ‘strong’ recommendations on

interventions that ‘should not’ be used, the guideline development group is confident that, for the vast majority of people, the

intervention (or interventions) will do more harm than good.

For ‘conditional’ recommendations on interventions that should be ‘considered; the guideline development group is confident
R that the intervention will do more good than harm for most patients. The choice of intervention is therefore more likely to vary

depending on a person’s values and preferences, and so the healthcare professional should spend more time discussing the
options with the patient.

GOOD-PRACTICE POINTS

v || Recommended best practice based on the clinical experience of the guideline development group.

Definitions

Gemeinsamer
Bundesausschuss

e Heart failure can be defined on the basis of left ventricular ejection fraction (LVEF) as heart
failure with reduced ejection fraction (HF-REF) or heart failure with preserved ejection
fraction (HF-PEF). Heart failure with reduced ejection fraction (also referred to as HF with
systolic dysfunction) is defined as the presence of signs and symptoms of HF with a left
ventricular ejection fraction of <40% (although the cut-off level varies from <35% to <40% or

<45%).

¢ This guideline will focus on the management of HF-REF. The term HF-REF will be used
throughout in preference to other terms such as systolic dysfunction or reduced systolic
function to refer to patients with heart failure and an ejection fraction of <40%, the upper limit

for inclusion into the trials underpinning the guideline.
Empfehlungen

5. Pharmacological therapies

5.1 Beta Blockers

on beta blocker therapy as soon as their condition is stable.

patients with heart failure with reduced ejection fraction.

v || Ifbeta blockers are contraindicated consider using ivabradine (see section 5.6).

R All patients with heart failure with reduced ejection fraction, NYHA class II-1V, should be started

¥ || Bisoprolol, carvedilol or nebivolol should be the first choice of beta blocker for the treatment of
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Hintergrundinformationen:

Many RCTs of beta blockers have been undertaken in patients with HF-REF. In the CIBIS I1,” MERIT-HF,® and
COPERNICUS® trials a consistent, approximately one third reduction in total mortality was seen with each of
bisoprolol, extended release metoprolol succinate and carvedilol. In the SENIORS trial, nebivolol significantly
reduced a composite outcome of death or cardiovascular hospitalisations in patients with heart failure aged 1=
70 or older.® 1

There is consistent evidence for positive benefits from beta blockers in patients with HF, NYHA II-1V, LVEF
<35%, as risk of mortality from cardiovascular causes reduced by 29% (95% Cl 14% to 42%); mortality due
to pump failure reduced by 369 (95% ClI 9% to 55%); and all-cause mortality reduced by 23% (95% Cl 8%
to 35%).7" Benefits were seen with beta blockers with different pharmacological properties, whether 1
selective (bisoprolol, metoprolol, nebivolol) or non-selective (carvedilol).

Two formulations of metoprolol were used in clinical trials of patients with HF. Only long-acting metoprolol
succinate has been shown to perform hetter than placebo in reducing mortality (in the MERIT-HF trial).®®
Short-acting metoprolol tartrate, given twice daily, was compared to carvedilolin the COJ‘\JiEﬂ‘[ria\,72 Carvedilol
reduced mortality over five years by 179% compared with patients treated with metoprolol tartrate (33.8% v
39.5%), hazard ratio (HR) 0.83 (0.74 to 0.93), absolute risk reduction (ARR) 5.7%; p=0.0017.

Extended-release metoprolol succinate is not available in the UK and no evidence was identified for the
effectiveness of metoprolol tartrate, the preparation that is available in the UK.

Beta blockers produce benefitin the medium to long term. In the short term they can produce decompensation
with worsening of heart failure and hypotension. For that reason, they should be initiated at low dose and
only gradually increased, with monitoring, up to their target doses shown to be effective in RCTs. Beta
blockers are contraindicated in patients with asthma, second- or third- degree atrioventricular heart block
or symptomatic hypotension and should be used with caution in those with low initial blood pressure (BP)
(systolic BP <90 mm Hg). There is some evidence that cardioselective beta blockers can be used safely in
patients with chronic obstructive pulmonary disease and HF.”?

1+

A meta-analysis confirms that beta blockers also reduce mortality in patients with diabetes and HF (relative
risk (RR) 0.84, 95% Cl 0.73% to 0.96%; p=0.011).7

1+
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5.2 Angiotensin-converting enzyme inhibitors

R || Patients with heart failure with reduced ejection fraction of all NYHA functional classes, should
be given angiotensin-converting enzyme inhibitors.

Hintergrundinformationen:

Angiotensin-converting enzyme (ACE) inhibitors were first shown to be effective in patients with HF in
the 1980s. Since then, many RCTs have confirmed their benefit on mortality and morbidity, not only in HF
itself,>2** but also in patients with left ventricular systolic dysfunction, HF or both after myocardial infarction
(MI***¢ and in patients with asymptomatic left ventricular systolic dysfunction.”” Meta-analysis of theseand | .
other major trials (n=7,105 patients) has shown that, in HF, treatment with an ACE inhibitor reduces RR of
mortality by 23% (odds ratio (OR) 0.77, 95% Cl 67 to 88; ARR 6.1%) and admission for HF is reduced by 35%
(95% Cl 26 to 43%, ARR 10.29).58 In a further meta-analysis in patients with reduced ejection fraction, heart
failure or both after MI, and LVEF <40%, the relative risk of mortality was reduced by 26% (95% Cl 17 to 34%,
ARR 5.7%) and hospital admission by 27% (95% Cl 15 to 37%, ARR 3.6%).5°

Important adverse effects are cough, hypotension, renal impairment and hyperkalaemia.>¢® A key but rare
adverse effect, which can be life threatening (due to laryngeal involvement), is angioedema. Any patient
who experiences angioedema should have the ACE inhibitor withdrawn immediately and be prescribed
an alternative agent. Renal impairment is likely to occur in those with unsuspected (bilateral) renovascular
disease. ACE inhibitor-induced renal dysfunction is a possible indicator of renovascular disease and may
warrant magnetic resonance imaging (MRI) renal scan.

A systematic review of six RCTs of concomitant ACE inhibitor and aspirin use did not show any significant
reduction in efficacy of ACE-inhibitor therapy in patients also taking aspirin.®' A randomised trial of aspirin
versus warfarin in patients with HF-REF did not raise any concerns about a detrimental interaction between | 17
aspirin and ACE inhibitors.52 This combination of drugs can be considered to be safe and effective in reducing
cardiovascular disease events in patients with HF.

Annex 2 provides practical guidance on the use of ACE inhibitors.
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5.3 Angiotensin Receptor Blockers

R Patients with heart failure with reduced ejection fraction, NYHA class II-IV, who are intolerant of
angiotensin-converting enzyme inhibitors should be given an angiotensin receptor blocker.

R | Anangiotensin receptor blocker in addition to an angiotensin-converting enzyme inhibitor should
be considered in patients with heart failure with reduced ejection fraction NYHA class II-IV, who
are unable to tolerate a mineralocorticoid receptor antagonist.

Hintergrundinformationen:

Angiotensin Il type 1 receptor blockers (ARBs) block the biological effect of angiotensin II. Unlike ACE inhibitors
they do not produce cough as a side effect and should be used in patients who cannot tolerate an ACE
inhibitor due to cough. In the CHARM-Alternative trial, 2,028 patients, NYHA class II-IV, LVEF <40%, intolerant | ;.
to an ACE inhibitor were randomised to placebo or candesartan, there was a RR reduction of 23% (95% Cl
119% to 33%, p=0.0004) in the primary composite outcome of cardiovascular death or hospitalisation for HF
in patients receiving candesartan (ARR of seven fewer patients experiencing this outcome per 100 treated).%

Angiotensin receptor blockers can also be added to ACE-inhibitor therapy in patients with HE. Inthe ValHeFT
trial, in which 93% of patients were already taking an ACE inhibitor and 35% using a beta blocker, adding
the ARB valsartan had no effect on mortality, but it did significantly reduce HF hospitalisation and mortality
combined (RR 0.87, 97.5% Cl, 0.77 to 0.97, p=0.009).% The CHARM-Added trial showed a 15% RR reduction
(95% Cl 4% to 25%, p=0.01, ARR 4.4%; NNT=27) for cardiovascular death or hospitalisation for HF in patients
receiving candesartan in addition to an ACE inhibitor.® The overall effect of ARBs on hospitalisations for heart
failure was HR 0.81, 95% Cl 0.74 to 0.89 in meta-analysis.%

1+

1+

The use of ARB in addition to an ACE inhibitor increased the risk of, and elevation in, serum creatinine (7.8%in
the candesartan group versus 4.1% in the placebo group, p=0.0001) in the CHARM-Added trial. In the ValHeFT
trial the use of valsartan increased serum creatinine by 7.8 micromol/l more than placebo (p<0.001).Valsartan | 1+
increased serum potassium by 0.05 mmol/l compared to placebo (p<0.001) in ValHeFT. In CHARM-Added
hyperkalaemia was more common in the candesartan group (3.4%) than the placebo group (0.7%), p<0.0001.
Rates of hypotension were not increased by the addition of an ARB in ValHeFT or CHARM-Added %
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5.4 Mineralocorticoid Receptor Antagonists

R Patients with heart failure with reduced ejection fraction who have ongoing symptoms of heart
failure, NYHA class II-IV, LVEF <35%, despite optimal treatment, should be given mineralocorticoid
receptor anatgonists unless contraindicated by the presence of renal impairment (chronic kidney
disease stage 24-5) and/or elevated serum potassium concentration (K* >5.0 mmol/l).

¥ | Eplerenone can be substituted for spironolactone in patients who develop gynaecomastia.
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Hintergrundinformationen:

Aldosterone produces many adverse extrarenal effects, for example on vascular function and myocardial
fibrosis. The RALES trial demonstrated that adding the mineralocorticoid receptor anatgonist (MRA)
spironolactone to an ACE inhibitor reduced all-cause mortality by 30% (RR 0.70, 95% Cl 0.60% to 0.82%, |1+
p<0.001, ARR 11%; NNT=9) and cardiac mortality by 31% (RR 0.69, 95% Cl 0.58% to 0.82%, p<0.001) in
patients with HF-REF NHYA class II-IV, LVEF <35%.7 The frequency of hospitalisation for worsening HF was
35% lower in the spironolactone group than in the placebo group (RR 0.65; 95 % C1 0.54 to 0.77, p<0.001).

In the EMPHASIS-HF study, which included patients with less symptomatic but still severe HF (NYHA Il and
LVEF <30% or <35% with a QRS:>130) on optimal therapy, who had either been hospitalised in the last six
months for a cardiovascular event or had an elevated level of BNP or NT-proBNP, eplerenone reduced the
risk of any-cause death by 24% (HR 0.76, 95% C1 0.62 to 0.93) and total hospitalisation by 23% (HR 0.77, 95%
Cl0.67 to 0.88) compared to placebo.”®

The EPHESUS study, carried out in patients with LVEF =40% following MI and either diabetes or clinical
signs of HF, on optimal therapy, found a 13% reduction (95% CI 5% to 21%, p=0.002, ARR 3.3%, NNT=30) in | ¢+
the rate of mortality from cardiovascular causes or hospitalisation due to cardiovascular events in patients
taking eplerenone.”

A systematic review comparing eplerenone to other MRAs reported the rate of gynecomastia to be lower in
patients taking eplerenone (RR 0.74, 95% Cl 0.43 to1.27) than other MRAs (RR 6.26, 95% Cl 3.38 to 11.57).7¢

The SMC reported that the use of eplerenone as adjunctive therapy to standard optimal therapy compared
to standard optimal therapy alone in patients with NYHA class Il HF and left ventricular systolic dysfunction
(LVEF =30%) is cost effective. The base case cost-effectiveness ratio was a cost per quality-adjusted life year
(QALY) of £3,140 based on a QALY gain of 1.21 and an incremental cost of £3,822.
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5.5 Angiotensin Receptor/Neprilysin Inhibitors

R Patients with heart failure with reduced ejection fraction who have ongoing symptoms of heart
failure, NYHA class lI-1ll, LVEF <40% despite optimal treatment should be given sacubitril/valsartan
instead of their ACE inhibitor or ARB, unless contraindicated. It may be considered in patients with
NYHA class IV symptoms.

If the patient is already on an ACE inhibitor, the ACE inhibitor should be stopped for 36 hours
before initiating sacubitril/valsartan to minimise the risk of angioedema.

v Patients should be seen by a heart failure specialist with access to a multidisciplinary heart failure
team before starting treatment with sacubitril/valsartan.

Scoping Report 2019 [14]:

Section 5.5
1.4 22 Sacubitril valsartan is recommended as an option for treating SIGN recommends
symptomatic chronic heart failure with reduced ejection fraction, only in NYHA class 2-3
people: with New York Heart Association (NYHA) class Il to IV symptoms (and may be
and with a left ventricular ejection fraction of 35% or less and who are considered in class
already taking a stable dose of angiotensin-converting enzyme (ACE) 4), LVEF 40% or
inhibitors or ARBs. [2016] less.
IMay wish to
consider changing
wording
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Hintergrundinformationen:

A large multicentre RCT (PARADIGM) has reported benefit from sacubitril/valsartan in comparison with
enalapril. Patients (n=8,399) had HF-REF with NYHA class I, Il or IV with an LVEF <40% (changed to <35% in
a protocol amendment). Patients were required to have a plasma BNP level of at least 150 pg/ml (or NT-pro
BNP =600 pg/ml), or, if they had been hospitalised for HF within the previous 12 months, a BNP of at least
100 pg/ml (or NT-pro BNP >400 pg/ml). Excluded patients included those with a history of angioedema, low
blood pressure, renal dysfunction or an elevated serum potassium.”

Arun-in phase involved all patients receiving enalapril 10 mg twice daily for two weeks followed by sacubitril/
valsartan for four to six weeks (target dose 200 mg twice daily). Patients with no unacceptable side effects
were then randomised to either enalapril (10 mg twice daily) or sacubitril/valsartan (200 mg twice daily). =
To minimise the risk of angioedema caused by overlapping ACE inhibitor and neprilysin inhibition, patients
stopped treatment 36 hours before initiating sacubitril/valsartan.

The primary outcome was a composite of death from cardiovascular causes or a first hospitalisation for HF.
The study was terminated early because of overwhelming benefit with a median follow up of 27 months.
During the run-in phase, 12% of patients withdrew with a higher rate of withdrawal in the enalapril group.”

The primary outcome occurred in 21.8% of sacubitril/valsartan patients versus 26.5% of enalapril patients
(HR 0.80, 95% Cl 0.73 to 0.87, p<0.001). Cardiovascular deaths were 13.3% versus 16.5% in sacubitril/
valsartan versus enalapril (HR 0.80, C10.71 to 0.89, p<0-001). Hospitalisations for HF were 12.8% versus 15.6%
for sacubitril/valsartan versus enalapril (HR 0.79, 95% C10.71 to 0.89, p <0-001). Total deaths were 17% for
sacubitril/valsartan versus 19.8% for enalapril (HR 0.84, 95% C10.76 to 0.93, p<0-001). Over the trial duration,
the NNT was 21 to prevent one death from cardiovascular causes or hospitalisation for HF and 32 to prevent
one cardiovascular death.”

A subsequent publication showed that the mortality benefit of sacubitril/valsartan compared to enalapril
was the sameirrespective of the mode of death; there was a similar reduction in both sudden cardiac deaths
(20%) and in deaths due to worsening HF (21%).2°

The benefit of sacubitril/valsartan over enalapril was consistent over all age subgroups and over all categories
of risk.2'52 Only 60 patients in the study had HF-REF class IV, so efficacy in this group is less certain.”

Reported adverse events of symptomatic hypotension was more common with sacubitril/valsartan than
enalapril (14% v 9.2%) whereas cough, serum potassium >6.0mmol/L, and an elevated creatinine (>2.5 mg/
dl) were more common with enalapril. Angioedema was non-significantly more common with sacubitril/
valsartan (0.45% v 0.24%).”

SMC has accepted sacubitricil/valsartan for use in NHSScotland in adult patients for treatment of HF-REF (see
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5.6 lvabradine

R Patients with a diagnosis of heart failure with reduced ejection fraction of NYHA class II-IV, LVEF
<35%, who have had a previous hospital admission for heart failure in the preceding 12 months
but have stabilised on standard therapy for at least four weeks should be given ivabradine. Patients
must have a sinus rhythm heart rate 275 beats/minute despite maximum tolerated dose of beta
blockers.

v || Specialist advice should be sought before initiating ivabradine.
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Hintergrundinformationen:

Ivabradine is a new class of drug which targets the sinoatrial node and therefore only acts in patients in sinus
rhythm. In a trial of 6,558 participants, when ivabradine was added to usual care for patients with HF-REF,
NYHA class lI-IV, LVEF =359%, heart rate =70 beats per minute and with a previous hospitalisation for HF in the
previous 12 months, stabilised on treatment for at least four weeks, the primary end point of cardiovascular
death or hospitalisations for HF was reduced (24% in the ivabradine group compared to 29% in the placebo
group had an event over 22.9 months; NNT 24). Cardiovascular deaths and all cause mortality were not
significantly reduced with ivabradine but there was a reduction in deaths due to HF (3% with ivabradine v
5% with placebo; HR 0.74, 95% C1 0.58 to 0.94).%

Ivabradine had an increased risk of symptomatic and asymptomatic bradycardia compared with placebo
(5% v 1% for symptomatic; 6% v 1% for asymptomatic), and an increased risk of phosphenes (3% v 1%).2

-
!

An assessment by SMC found that ivabradine, in addition to standard care, was cost effective compared to
standard care alone in patients whose resting heart rate remained =75 beats per minute despite optimal
standard therapy (see section 10.4). The estimated incremental cost-effectiveness ratio (ICER) was £6,002 per
QALY based on an incremental cost of £1,875 and a QALY gain of 0.3. This result was supported by a further
cost-utility analysis undertaken in the UK comparing ivabradine added to standard therapy with standard
care which found an ICER of £8,498 for patients whose heart rate remained =75 bpm and £13,764 for those
whose heart rate remained =70 bpm.** Probabilistic sensitivity analysis showed a 95% probability that
ivabradine would be considered cost effective at a £20,000 per QALY threshold.®
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5.7 Diuretics/Loop Diuretics

R Patients with heart failure and clinical signs or symptoms of fluid overload or congestion should
be considered for diuretic therapy.

v | The dose of diuretic should be individualised to reduce fluid retention without overtreating which
may cause dehydration or renal dysfunction.

Hintergrundinformationen:

In the majority of patients with heart failure fluid retention occurs, causing ankle oedema, pulmonary oedema
or both, contributing to the symptom of dyspnoea. Diuretic treatment relieves oedema and dyspnoea.

A meta-analysis of diuretic therapy found a 75% reduction in mortality (OR0.25, 95% C1 0.07% to 0.84%, p=0.03,
ARR 8.2%, NNT=12) and a 63% improvement in exercise capacity (OR 0.37, 95% Cl 0.1% to 0.64%).* Although | 4.
studies included in this meta-analysis were small and of poor quality they were reasonably consistent. The
evidence supports the view that there is benefit in diuretic therapy for patients with dyspnoea or cedema.

In most cases the agent of choice will be a loop diuretic although a thiazide might suffice where the fluid
retention is very mild.

Care should be taken to select the dose of the loop diuretic on an individual basis, so that the dose chosen
orreached should eliminate ankle or pulmonary oedema without dehydrating the patientand placing them
at risk of renal dysfunction or hypotension.

The tendency of loop diuretics to cause hypokalaemia is offset by ACE inhibitors, ARBs and spironolactone.
Serum potassium should be monitored to maintain its concentration in the range 4-5 mmol/l and adjustments
in therapy should be made to prevent both hypokalaemia and hyperkalaemia.
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5.8 Digoxin

R Digoxin should be considered as an add-on therapy for patients with heart failure in sinus rhythm
who are still symptomatic after optimum therapy.

e If excessive bradycardia occurs with concurrent beta blockade and digoxin therapy, digoxin should

be stopped.

Scoping Report 2019 [14]:

1.4.26 Digoxin is recommended for worsening or severe heart failure with Section 5.8

reduced ejection fraction despite first-line treatment for heart failure. Seek May wish to include

specialist advice before initiating. ‘seek specialist
advice befare
initiating’.

Hintergrundinformationen:

A Cochrane review found a 64% improvement in symptoms (OR 0.31, 95% C10.21% to 0.43%, ARR 11.5%,
NNT=9) and a 23% reduction in hospitalisation (OR 0.68, 95% CI 0.61% to 0.75%, ARR 5.7%, NNT=18) for
patients receiving digoxin (digitalis). Digoxin did not improve survival.® This review is dominated by one
large trial (the DIG study) which was carried out before the introduction of beta blockers and spironolactone
for the treatment of patients with HF, which may have influenced the conclusions®” Evidence of benefit
must be weighed against the possibility of an increase in sudden deaths associated with digoxin. The risk
of digoxin toxicity is increased by hypokalaemia.

In patients with HF and atrial fibrillation a beta blocker is preferred for control of the ventricular rate, although
digoxin may be used initially while the beta blocker is being introduced. If excessive bradycardia occurs
with both drugs, digoxin should be stopped (see the SIGN guideline on cardiac arrhythmias in coronary heart
disease).®®

In patients with HF and sinus rhythm, digoxin may reduce symptoms and hospital admission for worsening

HF although it has not been tested in addition to optimum therapy and is usually only reserved for patients

with severe HF who have not responded to other treatments.?® In two smaller and shorter studies of digoxin | 1+
withdrawal in patients with stable HF, the PROVED and RADIANCE trials, withdrawal of digoxin was associated | 1
with a decline in exercise capacity, deterioration in left ventricular systolic function, and significantly increased

risk of hospitalisation for worsening HF2%
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1997;336(8):525-33.

88. Scottish Intercollegiate Guidelines Network (SIGN). Cardiac arrhythmias in coronary heart disease. Edinburgh: SIGN;
2007. (SIGN publication number 94). [cited 21 Jan 2016]. Available from url:
http://www.sign.ac.uk/guidelines/fulltext/94/index.html

89. Uretsky BF, Young JB, Shahidi FE, Yellen LG, Harrison MC, Jolly MK. Randomised study assessing the effect of digoxin
withdrawal in patients with mild to moderate chronic congestive heart failure:

results of the PROVED trial. PROVED Investigative Group. J Am Coll Cardiol 1993;22(4):955-62.

90. Packer M, Gheorghiade M, Young JB, Costantini PJ, Adams KF, Cody RJ, et al. Withdrawal of digoxin from patients with
chronic heart failure treated with angiotensin-convertingenzyme inhibitors.
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Summary of the use of major drug classes for treatment of heart failure

Unless contraindicated, all patients with HF-REF should be started on an ACE inhibitor and a beta blocker (and
a diuretic, in most cases). For those who remain symptomatic, the addition of an MRA may be considered. No
patient should receive three drugs which block the renin-angiotensin-aldosterone system as hyperkalaemia
and renal dysfunction will be common. Figure 2 provides a flowchart for sequence of therapy.

g The safety and efficacy of combining an ACE inhibitor, an ARB and MRA is uncertain and the use of
these three drugs together is not recommended.
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Figure 2: Algorithm for pharmacotherapy and device therapy in patients with HF-REF, NYHA

class II-IV
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or sacubitril/valsartan due to renal dysfunction, hyperkalaemia or

other side effects)
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WAD/cardiac transplantation )
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Yancy CW et al., 2017 [18].

American College of Cardiology, American Heart Association, Heart Failure Society of America.
Developed in Collaboration with the American Academy of Family Physicians, American College
of Chest Physicians, and International Society for Heart and Lung Transplantation

ACC/AHA/HFSA Focused Update of the 2013 ACCF/AHA Guideline for the Management of Heart
Failure: A Report of the American College of Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines and the Heart Failure Society of America

Siehe auch: Yancy CW et al., 2013 [17]. ACCF/AHA guideline for the management of heart failure:
a report of the American College of Cardiology Foundation/American Heart Association Task Force
on Practice Guidelines.

Zielsetzung /Fragestellung

The scope of the focused update includes revision to the sections on biomarkers; new therapies
indicated for stage C HF with reduced ejection fraction (HFrEF); updates on HF with preserved
ejection fraction (HFpEF); new data on important comorbidities, including sleep apnea, anemia,
and hypertension; and new insights into the prevention of HF.

Methodik

Grundlage der Leitlinie

¢ Reprasentatives Gremium.
¢ Interessenkonflikte und finanzielle Unabhangigkeit dargelegt.

¢ To identify key data that influence guideline recommendations, the Task Force and members
of the 2013 HF guideline writing committee reviewed clinical trials that were presented at the
annual scientific meetings of the ACC, AHA, and European Society of Cardiology and other
scientific meetings and that were published in peer-reviewed format from April 2013 through
November 2016.

e Externes Begutachtungsverfahren dargelegt.

e Empfehlungen der Leitlinie sind eindeutig und die Verbindung zu der zugrundeliegenden
Evidenz ist explizit dargestellt;

e RegelmaRige Uberprifung der Aktualitat gesichert.
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Table 1. Applying Class of Recommendation and Level of Evidence to Clinical Strategies, Interventions, Treatments, or Diagnostic
Testing in Patient Care* (Updated August 2015)

CLASS (STRENGTH) OF RECOMMENDATION

Suggested phrases for writing recommendations:
= Is reasonable '

= Comparative-Effectiveness Phrasest:
o Treatment/strategy A is probably recommended/indicated in
k&40 tgtmont B
© |tis reasonable to choose treatment A
over treatment B

CLASS [lI: No Benefit (MODERATE) Benefit = Risk

{Generally, LOE A or B anly)

CLASS Ill: Harm (STRONG)

Risk > Benefit

Sonstige methodische Hinweise

¢ Keine Angabe zu systematischer Suche.

LEVEL (QUALITY) OF EVIDENCE}

LEVEL B-R {Randomized)

LEVEL B-NR

(Nonrandomized)

COR and LOE are determined independently {any COR may be paired with any LDE).

A recommendation with LOE C does not imply that the recommendation is weak, Many
clinical i in gui do not lend to clinical

trials. Although RCTs are unavailable, there may be a very clear clinical consensus that

@ particular 125 or therapy is useful or effective,

* The outcome or result of the should be sp {(an imp clinical
outcome or increased diagnostic accuracy or progr !
1 For i ions (COR | and lla; LOE A and B only),

studies that support the use of comparator verbs should involve direct comparisons
of the or being

3 The method of assessing quality Is evolving, the of

widely used, and preferably validated evidence grading tools; and for systematic reviews,

the i of an Evid Review C
COR indi Class of R dati
of Evi ; NR, R, and RCT, trial.

EQ, expert opinion; LD, limited data; LOE, Level

e Auswahl der Evidenz online verfiigbar, Bewertung der Evidenz nicht dargelegt.

e Konsensusprozess nicht dargelegt.
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Definitions of HFrEF and HFpEF (aus Yancy CW et al 2013 [17])

Classification EF (%) Description
|. Heart failure with reduced <40 Also referred to as systolic HF. Randomized controlled trials have mainly enrolled patients with HFrEF, and it
ejection fraction (HF/EF) is only in these patients that efficacious therapies have been demonstrated to date.
Il. Heart failure with preserved >50 Also referred to as diastolic HF. Several different criteria have been used to further define HFpEF. The
ejection fraction (HFpEF) diagnosis of HFpEF is challenging because it is largely one of excluding other potential noncardiac
causes of symptoms suggestive of HF. To date, efficacious therapies have not been identified.
a. HFpEF, borderline 41 to 49 These patients fall into a borderline or intermediate group. Their characteristics, treatment patterns, and
outcomes appear similar to those of patients with HFpEF.
b. HFpEF, improved =40 It has been recognized that a subset of patients with HFpEF previously had HF/EF. These patients with

improvement or recovery in EF may be clinically distinct from those with persistently preserved or
reduced EF. Further research is needed to better characterize these patients.

EF indicates ejection fraction; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; and HF/EF, heart failure with reduced ejection fraction.

7.3.2 Pharmacological Treatment for Stage C HF With Reduced Ejection Fraction:
Recommendation

7.3.2.10  Renin-Angiotensin System [nhibition With Angiotensin-Converting Enzyme Inhibitor or Angiotensin Receptor Blocker

or ARNI: Recommendations
Recommendations for Renin-Angiotensin System Inhibition With ACE Inhibitor or ARB or ARNI

Comment/Rationale

COR LOE Recommendations
| ACE-I: A The clinical strategy of inhibition of the renin-angiotensin system with ACKE inhibitors NEW: New clinical tnal data
ARRB: A (Level of Evidence: A) (128-133), OR ARBs (Level of Evidence: A) (134-137), OR ARNI prompted clanfication and
ARNI: {Level of Evidence: B-R) (138) in conjunction with evidence-based beta blockers important updates.
B-R (9,139,140}, and aldosterone antagonists in selected patients (141,142), is recommended
for patients with chronic HFrEF to reduce morbidity and mortality.
See Online Data Angistensin-converting enzyme (ACE) inhibitors reduce morbidity and mortality in heart failure with reduced ejection fraction
Supplements 1, 2, (HFrEF). Randomized controlled trials (RCTs) clearly establish the benefits of ACE inhibition in paticnts with mild, moderate, or

18-20. severe symptoms of HF and in patients with or without coronary arery disease (128-123). ACE inhibitors can produce
angioedema and should be given with caution to patients with low systemic blood pressures, renal insufficiency, or elevated serum
potassium. ACE inhibitors also inhibit kininase and increase levels of bradykimin, which can induce cough but also may contribute
to their beneficial effect through vasodilation.

Angiotensin receptor blockers (ARBs) were developed with the rationale that angiotensin I1 production continues in the presence of
ACE inhibition, driven through altermative enzyme pathways. ARBs do not inhibit kininase and are associated with a much lower
incidence of cough and angicedema than ACE inhibitors; but like ACE inhibitors, ARBs should be given with caution to patients
with low systemic blood pressure, renal insufficiency, or elevated serum potassium. Long-term therapy with ARBs produces
hemodynamic, neurchormonal, and clinical effects consistent with those expected afier interference with the renin-angiotensin
system and have been shown in RCTs (134-137) to reduce morbadity and mortality, especially in ACE inhibitor—intolerant
paticnts.

In ARNI, an ARE is combined with an inhibitor of neprilysin, an enzyme that degrades natriurctic peptides, bradykinin,
adrenomedullin, and other vasoactive peptides. In an RCT that compared the first approved ARNIL, valsartan/sacubitnl, with
enalaprl in symptomatic patients with HEFEF tolerating an adequate dose of either ACE inhibitor or ARB, the ARNI reduced the
composite endpoint of cardiovascular death or HF hospitalization significantly, by 209 (138). The bencfit was scen to a similar
extent for both death and HF hospitalization and was consistent across subgroups. The use of ARNI is associated with the sk of

hypotension and renal insufficiency and may lead to angioedema, as well.
(continwed on next page)
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Hecommendations for Renin-Angictcnsin Systiem Inhibition With ACE Inhibitor or ARB or ARNT (Continned)

COR L0 Recommendations CaommentBationale
I ACE-I: A The use of ACE inhibitors is beneficial for patients with prior or current sympioms of 2013 recommendation repeated for
chronic HFrEF to reduce morbidity and mortality ( IZE-133,143). clarity in this scction
Sex Online Data ACE inhibitors bave been shown in large RC Tt reduce morbidity and morality in patients with HEAEF with mild, moderate, or
Supplement 18. sevore symptams of HE, with or without corpmary artery discase (128-133). Data sugpest that there are no difforences among

available ACE imhibitors in their cffects oo symptoms or survival (1435 ACE inkibitors should be started o bow doses and titrated
uprward i doscs shown o nedece the risk of cardiovascular events in clinical trials. ACE inhibilors can produece angiocdema and
shomld be given with caution 1o paticnts wilh low systemic bood presswnes, renal insufficiency, or clevaled serom petassivm £5.0
miliyL ). Angicodema coowrs in <% of paticnts wha ke on ACE inkibitor, but it coours more frequently in bBlacks and women
(144} Patients should not be given ACE inhibitors if they are pregnant or plan o become prognant. ACE inhibilors also inhibil
kininase and increase kevels of bradykinin, which can induce cough in up 1o 20%: of paticnis bul also may contribule o benciicial
vasodilation. Il maximal doses are not Wokerabed, inlermediale doses showld be tried; abrupt withdrasal of ACE inkibition can lead
1o clinical deteriomation and should be avoided.

Although the use of an ARNI in licu of an ACE inhibitor for HFFZF has been found a0 be superior, for thore palients e wihom ARNT
¥ nott appropriate, continued uve of o ACE inhibitor for all cloxses of HFrEF remeing sirongly advised

I ARB: A The use of ARBs to reduce merbidity and mortality is recommended in patients with prior 2013 recommendation repeated for
or current symptoms of chromic HFFEF who are intolerant to A CE inhibitors becase of  clarity in this section.

cough or angioedema (134137, 145, 1446

Sex Online Data AFHs have been shovwn 1o redoos mortality and HE hospitalizmbens in patients with HEAZF in krge RCTs (134-137). Long-lem
Supplements 2 therapy with AR Bz in paticnts with HFFEF produces hemadynamic, ncurbarmonal, and clinical effects consistent with those
and 15, expected afier inlerforence with the renin-angiolensin system (145, 146). Unlike ACE inhibitors, ARBs do not inhibit kininase and

arc axsociabed with a much bewser incidencs of cough and angioedema, although kininase inhibition by ACK inhibitors may
produoce beneficial vasodilatery effocts.

Paticnts ininlerant to ACE inhibilors becanse of cough or angioedema should be staned on AR Rs; patients alrcady inlerating AR Bs
fior other indications may be continued on ARBs if they subscguently develop HE ARHs should be siarted at low doses and
titrated wpward, wilh an attiempt to use doses shown o redooc the sk of candiovascular events in clinical trials. ARHBs showld be
given with caution o patients with low systemic blood pressure, renal insafficicncy, or elevated serum potassium (5.0 mEg1.).
Although ARBs ane aliernatives for patients with ACE inhibitor—induced angicedoma, caution is advised becanse some paticnts
have also developed angiocdema with ARRs.

Head-in-head comparisons of an ARB versus ARNI for HF do not cxist. For those patiears for whom an ACE inkibitor or ARNT is
imappropriate, use of an ARE rewcinr advised.

I ARNI: In patients with chronic symptematic HFrEF NYHA class 11 or 111 who tolerate an ACE NEW?: New clinical trinl data
B-R inhibitor or ARE, replacement by an A RN is recommended to further reduce necessitaled this
morbidity and mortality (138, recommnendation.
See Online Dnta Benefits of ACE inhibitors with negand to decreasing HF progression, hospitalizations, and mortality mle have been shown
Supplements 1 consistently for paticnts scross the clinical spectrum, from asympiomatic i severely symptomatic HE. Similar benefits have been
and 18 shown for ARBs in populations with mild-lo-modembe HE who are unable o tolerate ACE inhibilors. In patients with mild-o-

mademte HF (characteried by cither 1) mildly clevated natriuretic peptide levels, BNF [ B-type natriurctic peptide] 150 pafml.
or NT-proB NP [N-terminal pro-B-type natrarctic peptide] 2600 pgfml.; or ) BNP 2100 ppiml. or NT-proBNP 2400 pgfml. with
a prior hospitalization in the proceding 12 moniths) who waore able 1o toberate both a larget dose of enalapril (10 mg twice daily)
anid then subsogoontly an ARNI (valsartan/sacubitril; 200 mg twice daily, with the ARB componcot cquivalont i valsanan 160
mg), hospitalizatioes and morality were significantly docreased with the val sartandsacobitril compound compared with enalapril
The target dose of the ACE inhibitor was consisicnt with that known 1o improve cutoomes in previous landmark clinical trials
(1250, This ARNI has been approved for paticnds wilh symptomatic HFrEF and is inlended 1o be substiuied for ACE imhibitors or
ARBs. HF cffects and potential off-iarged ofccts may be complex with inhibition of the noprilysin onzyme, which has muliiple
hiological targets. Use of an ARNI is sssociated with hypolension and o bow-frogooncy incidence of angiocdema. To facilitale
imiliation and titration, the approved ARNI is available in 3 doses that include a dose that was not ested in the HF trink; the target
dose used in the trial was 57103 mg twice daily {147). Clinical cxpericnoe will provide further information about the aoptimal
titration and iodombility of ARNI, particularly with regard i blood pressure, adjostment of concomitant HF medications. and the
rare complication of angiccdoma (14

Il Herm  B-R ARNI should not be adminisicred concomitantly with ACE inhibitors or within 3 hours ~ NEW?: Asuilable cvidenoo
of the lnst dose of an ACE inhibitor ( 148,149 demonstraies a poleotial signal
of harm for o concomitant ose of
ACE imhibitars and ARNL
Soc Oaline Data Oral noprilysin inhibilors, used in combination with ACE inhibilors can lead o angicodoma and conocomilant use is contraindicaled
Supplcment 3. anid should be avoided. A medication thal representod both a noprilysin inhibilor and an ACE inhibibor, omapatrilat, was studicd in
both hyperensien and HE, but its development was torminated bocawse of an unacceptable incidence of angicodoma (148,149) and
mssociaind significant morbidity. This adverse cffect was thoughl b cccwr bocawse both ACE and neprilysin break down
bradykinin, which diroctly ar indireclly can cause angiocdoma (145,150 An ARNI should not be adminisioned within 36 bours af
swilching from or 4 an ACE inhibitor.

I Herm  C-ED ARNI should not be sdminisiered to patients with o history of angioedema. NEW: New clinical trinl data

NIA Omapatrilat, o neprilysin inhibitor (os well ax 2n ACE inhibilor and aminopeptidase P inhibitor), was sssocimed with a higher
froguoncy of angiocdoma than that scen with cnalapril in an RCT of pationts with HFAEF (148). In a very large BCT of
hyperiensive paticnts, omapatrilat was associaled with a 3-fold increased risk of engiocdema as comparcd with cnalaprl (149).
Blacks and smokers were particularty al risk. The high incidence of angiocdema ultimately lod 1o cossation of the clinical
developmeni of omapatrilat (151.152). In light af these absorvalions, angiocdema was an exclusion critcrion in the frst lage trial
mssessing ARNI therapy in paticnts with hypericesion (153) and thon in the large trial thal demonstrated clinical benefit of ARNI
therapy in HEAEF (1381 ARNI therapy should not be adminisicred in pationis with a history of angiccdoma becanse of the
ocancem that it will increase the nsk of & recwmence of angiocdema.
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73211 lvabradine: Recommendation

Recommendation for Ivabradine

COR LOE Recommendation Comment/Rationale

1ln B-R Ivabradine can be beneficinl io redoce HF hospitalization for patients with symptomaotic NEW: Now climical trial data.
(WYHA class [I-111) stabbe chrnic HFFEF (LVEF £35% ) who are receiving GIDEM',
including o beta blocker at maximuom tolersted dose, and who sre in sines chythm with o
heart rate of T bpm or greater at rest (134-157).

Soc Online Diatn Ivabradine is 2 now therapoutic agent that schoctively inhibits the Jy current in the sincatrial node, providing heart raie reduction. One

Supplement 4. RCT demonsirated the efficacy of ivabradine in reducing the composite endpaint of cardicvasonlar death or HE kaspitalioation

{155} The benefit of ivabradine was driven by o reduction in HF hospitalizafion. The study included patients with HEAF (NYHA
class [-1V, albcit with only o modest representation of NYHA class IV HF) and lefi ventricular cjection fraction (LYEF) £35%:, in
sinus rhythm with & rosting heart raie of 270 beats por minute. Pationts corolbed included o small number with paroxysmal atrial
fibrillation (<240% of the lime) but otheraise in sines rhythm and o small number experiencing ventriculor pacing bt with o
prediominand sious thythme Those with & myocardial infarction within the preceding 2 mooths wers exclesded. Patients eorolled had
been hospitalized for HEF in the proceding 12 months and wore on stable GIEM* for 4 wocks before iniliation of ivabradine therapy.
The target of ivabradine is heart mic slowing (the presumed benefit of action ), but only 25% of paticots siodicd wene oo oplimal
doses of beta-blocker therapy (9,139,140,155). (hiven the well-proven monolity benefits of bein-blocker theragry, it is imporiant o
initindr and wup Girade thess sgenks b argel doses, as ioborated, before assessing the resting bean rte for consideration of ivobradine
initiation {155).

*In other parts of the document, the erm “G0MT™ has been used o denote puidel ine-direcied mansgement snd therapy. In this recom mendation, hoaever,
the term “GDEM™ hos bocn used io denoie this same concept in order to refloct the orginal wording of the recommendation that nitiolly appeared in the
2016 ACC/AHAMFSA Focused Update on New Pharmacological Therapy for Heant Failune: An Update of the 2013 ACCFAHA Guideline for the Man-
apoment of Heart Failune™ (1000

Step 1 Step3
. Step 2 Slep 4
Establish Dx of HF/EF; Impiement indicated GOMT.
. Conshder the Ibln-mg Cholces are not m Reassess
A5S8S5 wollme;
|nl:h GOMT patient scenanos eXclushve, and no orger is symptoms
Inferred

ACEl or ARE*, Na Gl o
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Figure 2. Treatment of HFrEF Stage C and ¥

Colors cormespond to COR in Table 1. For all medical therapies, dosing should be optimized and serial assessment exercised.

*5See text for important treatment directions.

tHydral-Nitrates grean box: The combination of ISDN/HYD with ARMNI has not been robustly tested. BP response should be carefully
monitored.

{See 2013 HF guideline (7).

§Participation in investigational studies is also appropriate for stage C, NYHA class 11 and [11 HE.

ACEI indicates angiotensin-converting enzyme inhibitor; ARRB, angiotensin receptor-blocker; ARNI, angiotensin receptor-neprilysin inhib-
itor; BF, blood pressure; bpm, beats per minute; G/, contraindication; COR, Class of Recommendation; CrCl, creatinine clearance; CRT-I,
cardiac resynchronization therapy—device; Da. diagnosis; GDMT, guideline-directed management and therapy; HF, heant failure; HFrEE
heart failure with reduced ejection fraction; ICD, implantable cardioverter-defibrillator; ISDN/HY D, isosorbide dinitrate hydral-nitrates; K+,
potassium; LBBR, left bundle-branch block; LVALD, left ventricular assist device: LVEF, left ventricular ejection fraction; M1, myocardial
infarction; NSR., normal sinus thythm; and MYHA. New York Heart Association.
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Ponikowski P et al., 2016 [12].

The Task Force for the diagnosis and treatment of acute and chronic heart failure of the
European Society of Cardiology (ESC) Developed with the special contribution of the Heart
Failure Association (HFA) of the ESC

2016 ESC Guidelines for the Diagnosis and Treatment of Acute and Chronic Heart Failure

Methodik

Grundlage der Leitlinie

Reprasentatives Gremium: Members of this Task Force were selected by the ESC to
represent professionals involved with the medical care of patients with this pathology;

Interessenkonflikte und finanzielle Unabhangigkeit dargelegt: erhebliche finanzielle
Abhéngigkeiten. Diese wurden in Stollberger et al. [15] untersucht und kritisiert: ,Of the 21
authors only 2 (10%) indicated no COI in the years 2014-2015. Among the authors, the
chairperson of the task force had the second most COls (33) and the co-chairperson the
fourth most COls (21). Among the 87 reviewers only 18 (21%) were without COIs.”

Systematische Suche, Auswahl und Bewertung der Evidenz: Selected experts in the field
undertook a comprehensive review of the published evidence for management (including
diagnosis, treatment, prevention and rehabilitation) of a given condition according to ESC
Committee for Practice Guidelines (CPG) policy.

Formale Konsensusprozesse und externes Begutachtungsverfahren dargelegt: trifft teilweise
Zu;

Empfehlungen der Leitlinie sind eindeutig und die Verbindung zu der zugrundeliegenden
Evidenz ist explizit dargestellt: trifft zu;

RegelméaRige Uberpriifung der Aktualitat gesichert: unklar.

Recherche/Suchzeitraum:

Keine Angabe

LoE

Level of Data derived from mulitiple randomized
evidence A | clinical trials or meta-analyses.

Level of
evidence B

Data derived from a single randomized
clinical trial or large non-randomized
studies.
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Classes of
recommendations

Suggested wording to

Sonstige methodische Hinweise

¢ Keine Angabe zu systematischer Recherche, Auswahl und Bewertung der Evidenz.

¢ Konsensusprozess wurde durchgefihrt, es liegen aber keine Angaben zu Vorgehen und
Formalisierung vor.

¢ Kein externes Begutachtungsverfahren beschrieben.
e Keine Angaben zur Uberpriifung der Aktualitat und Giiltigkeitsdauer der LL.

Die Leitlinie erflllt nicht ausreichend die methodischen Anforderungen. Aufgrund von
Therapieempfehlungen fur Patienten mit HFmrEF, wird die LL jedoch erganzend dargestellt.

Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced
ejection fraction (HFrEF)

Table 3.1 Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction
(HFrEF)

Type of HF HFrEF HFmrEF HFpEF
Symptoms + Signs' Symptoms * Signs* Symptoms * Signs*
5 LVEF <40% LVEF 40-49% LVEF =50%
ﬁ _ . Elevated levels of natriuretic peptides®; . Elevated levels of natriuretic peptides;
4 2. At least one additional criterion: 2, At least one additional criterion:
v a.relevant structural heart disease (LVH and/or LAE), a. relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfunction (for details see Section 4.3.2).

BNP = B-type natriuretic peptide; HF = heart failure; HFmrEF = heart failure with mid-range ejection fraction; HFpEF = heart failure with preserved ejection fraction; HFrEF =
heart failure with reduced ejection fraction; LAE = left atrial enlargement; LVEF = left ventricular ejection fraction; LVH = left ventricular hypertrophy; NT-proBMNP = N-terminal
pro-B type natriuretic peptide.

*Signs may not be present in the early stages of HF (especially in HFpEF) and in patients treated with diuretics.

“BMP=35 pg/ml and/or NT-proBNP =125 pg/mL.
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7. Pharmacological treatment of heart failure with reduced ejection fraction

7.2 Treatments recommended in all symptomatic patients with heart failure with reduced
ejection fraction

Patient with symptomatic® HFrEF® el
# Class lla

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

Still symptomatic No

and LVEF =35%

o |

Add MR antagonist®™*
{up-titrate to maximum tolerated evidence-based dose)

! ! !
ER - -

These above treatments may be combined if indicated

N

= Still symptomatic ° ~
E and LVEF <35%

Yes l
£ | ] l
-
s Able to tolerate Sinus rhythm, Sinus rhythm,"
' ACEI (or ARB)'® QRS duration =130 msec HR =70 bpm
w
w
2
=

or a history of symptomatic VT/VF, implant ICD

=
Q
2
o
oo
£
8
B
2
-
w
]
-
w
E
g
E
&
"
K
.
8
2
et
£
=
(=]

Resistant symptoms
Yes l l Me 1
Caonsider digoxin or H-ISDN Mo further action required
or LYAD, or heart transplantation Consider reducing diuretic dose

Figure 7.1 Therapeutic algorithm fora patient with symptomatic heart failure with reduced ejection fraction. Green indicates a dass | recom-
mendation; yellow indicates a clasz lla recommendation. ACEl = angictenzin-converting enzyme inhibitor: ARB = angiotenzin receptor bloder;
ARMNI = angiotensin receptor nepritysin inhibitor; BMP = B-type natriuretic peptide; CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-I8DN = hydralazine and isosorbide dinitrate; HR = heart rate; |CD = implantable
cardioverter defibrillator; LEEB = left bundle branch block; LVAD = left ventricular assistdevice: LVEF = left ventricular ejection fraction; MR =
mineralooorticoid receptor; NT-proBMP = N-terminal pro-B type natriuretic peptide; NYHA = MNew Y ork Heart Association; OMT = optimal
medical therapy; VF = ventricular fibrillation; VT = ventricular tachycardia. *Symptomatic = NYHA Class [HV. "HFrEF = LVEF <4{%. “If ACE
inhibitor not tolerated/contra-indicated, use ARB. “If MR antagonist not tolerated'contra-indicated, use ARB. "With a hospital admission for
HF within the last & months or with elevated natriuretic peptides (BMP = 250 pglmlor NTproBMP = 500 pg/mlinmen and 750 pgimi inwomen).
“With an elevated plasma ratriuretic peptide level (BMP = 150 pg/mL or plasma NT-proBNP = 600 pg/mL. or if HF hospitalization within recent
12 months plasma BMP = 100 pgiml or plasma M T-proBNP = 400 pg/mL). 8n doses equivalent to enalapril 10 mg bid. "With 2 hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBBB (in sinus rhythm). '\CRT should/may be considered i
QRS = 130 msec withnon-LBBB (in a sinus rtythm) or for patients in AF provided a strategy to ensure bi-ventricular @pture in place {individua-
lized decision). For further details, see Sections 7 and 8 and cormesponding web pages.
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Pharmacological treatments indicated in patients with
symptomatic (NYHA Class II-1V) heart failure with
reduced ejection fraction

Recommendations Class? Level ® Ref¢

An ACE-1 is recommended,
in addition to a beta-blocker,
for symptomatic patients with |
HFrEF to reduce the risk of HF
hospitalization and death.

2,
163
—165

A beta-blocker is recommended,
in addition an ACE-I4, for
patients with stable, symptomatic |
HFrEF to reduce the risk of HF
hospitalization and death.

167
173

An MRA is recommended for
patients with HFrEF, who remain
symptomatic despite treatment
with an ACE-I?and a
beta-blocker, to reduce the risk of
HF hospitalization and death.

174,175

ACE| = angjotensin-converting enzyme inhibitor; HF = heart failure; HFrEF =
heart failure with reduced ejection fraction; MRA = mineralocorticoid receptor
antagonist; NYHA = New York Heart Association.

*Class of recommendation.

®Level of evidence.

“Reference(s) supporting recommendations.

“Or ARB if ACEl is not tolerated/contraindicated

Hintergrundinformationen:
7.2.1 Angiotensin-converting enzyme inhibitors

ACEIls have been shown to reduce mortality and morbidity in patients with HFrEF [2,5,163 — 165] and are recommended
unless contraindicated or not tolerated in all symptomatic patients. ACEIls should be up-titrated to the maximum tolerated
dose in order to achieve adequate inhibition of the renin—angiotensin—aldosterone system (RAAS). There is evidence that
in clinical practice the majority of patients receive suboptimal doses of ACEI. [166] ACEIs are also recommended in patients
with asymptomatic LV systolic dysfunction to reduce the risk of HF development, HF hospitalization and death.

7.2.2 Beta-blockers

Beta-blockers reduce mortality and morbidity in symptomatic atients with HFrEF, despite treatment with an ACEI and, in
most cases, a diuretic, [167,168,170,172,173] but have not been tested in congested or decompensated patients. There
is consensus that beta-blockers and ACEls are complementary, and can be started together as soon as the diagnosis of
HFrEF is made.

There is no evidence favouring the initiation of treatment with a beta-blocker before an ACEI has been started. [176]
Betablockers should be initiated in clinically stable patients at a low dose and gradually up-titrated to the maximum tolerated
dose. In patients admitted due to acute HF (AHF) beta-blockers should be cautiously initiated in hospital, once the patient
is stabilized.

An individual patient data meta-analysis of all the major betablocker trials in HFrEF has shown no benefit on hospital
admissions and mortality in the subgroup of patients with HFrEF who are in AF. [177] However, since this is a retrospective
subgroup analysis, and because beta-blockers did not increase the risk, the guideline committee decided not to make a
separate recommendation according to heart rhythm. Beta-blockers should be considered for rate control in patients with
HFrEF and AF, especially in those with high heart rate (see Section 10.1 for details).

Beta-blockers are recommended in patients with a history of myocardial infarction and asymptomatic LV systolic
dysfunction to reduce the risk of death (see Section 6).

7.2.3 Mineralocorticoid/aldosterone receptor antagonists

MRAs (spironolactone and eplerenone) block receptors that bind aldosterone and, with different degrees of affinity, other
steroid hormone (e.g. corticosteroids, androgens) receptors. Spironolactone or eplerenone are recommended in all
symptomatic patients (despite treatment with an ACEI and a beta-blocker) with HFrEF and LVEF <35%, to reduce mortality
and HF hospitalization. [174,175]

Caution should be exercised when MRAs are used in patients with impaired renal function and in those with serum
potassium levels 5.0 mmol/L. Regular checks of serum potassium levels and renal function should be performed according
to clinical status.
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7.3 Other treatments recommended in selected symptomatic patients with heart failure with
reduced ejection fraction

Other pharmacological treatments recommended in selected patients with symptomatic (NYHA Class [I-IV) heart
failure with reduced ejection fraction

Racommendations | Class®

Level® | Ref®

Diuretics

Diuretics are recommended in order to improve symptoms and exercise capadity in patients with signs andior symptoms of congestion. | B 178, 179

Diuretics should be considered to reduce the risk of HF hospitalization in patients with signs andor symptoms of congestion. lla B 178,179
Angiotensin receptor neprilysin inhibitor

Sacubitrilvalsartan is recommended as a replacemeant for an ACE-| to further reduce the risk of HF hospitalization and death in
ambularory patients with HFrEF whao remain symptoratic despite optimal treamment with an ACE-l,a beta-blocker and an MRA!
If-channel inhibitor

Ivabradine should be considered to reduce the risk of HF hospimlization or cardiovascular death in symptomatic patients
with LVEF =35%.in sinus rhythm and a resting heart rate =70 bpm despite treatment with an evidence-based dose of beta- lla
blocker (or maximum tolerated dose below that), ACE- (or ARB), and an MRA (or ARB).

Ivabradine should be considered to reduce the risk of HF hospitalization and cardiovascular death in symptomatic patients with
LWEF <35%. in sinus rhythm and a resting heart rate 270 bpm wheo are unable to tolerate or have contra-indications for a lla
beta-blocker. Patients should also receive an ACE-| (or ARB) and an MRA (or ARB).

ARB

An ARB is recommended to reduce the risk of HF hospitalization and cardiovascular death in symptomatic patients unable to
telerate an ACE-| (patients should also receive a beta-blocker and an MRA).

An ARB may be considered to reduce the risk of HF hospimlization and death in patients who are symptomatic despite treatment
with a beta-blocker who are unable to tolerate an MRA.

Hydralazine and isosorbide dinitrate

Hydralazine and isosorbide dinitrate should be considered in self-identified black patients with LVEF <35% or with an
LVEF <45% combinad with a dilated LV in NYHA Class llHV despite treatment with an ACE-| a beta-blocker and an MRA lla
1o reduce the risk of HF hospitalization and death.

Hydralazine and isoscrbide dinitrate may be considered in symptomatic patients with HFrEF who can tolerate neither an ACE-|

nor an ARB (or they are contra-indicated) to reduce the risk of death. fib

Other treatments with less-certain benefits

Digoxin

Digoxin may be considered in symptomatic patients in sinus rhythm despite treatment with an ACE-| (or ARE), a beta-blocker
and an MRA, to reduce the risk of hospitalization {both all-cause and HF-hospitalizations).

N-3 PUFA

An n-3 PUFA? preparation may be considered in symptomatic HF patients to reduce the risk of cardiovascular hospitalization

and cardiovascular death. lib

oE e E O A

ACE = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; BMP = B-type natriuretic peptide; bpm = beats per minute; HF = heart filure; HFrEF
heart failure with reduced ejection fraction; LVEF = left ventricular ejection fractior; MRA = mineralocorticoid receptor antagonist; NT-proBNP = N-terminal pro-B type
natriuretic peptide; MYHA = MNew York Heart Association; PUFA = polyunsaturated fatty acid OMT = optimal medicl therapy (for HFrEF this mostly comprizes an ACE| or
sarubitrilivalsarian, a beta-blocker and an MRA).

*Class of recommendation.

ELevel of evidence.

“Reference(z) supporting recommendations.

“Patient should have elevated natriuretic peptides ( plasma BMP = 150 pgimL or plasma NT-proBMNP =600 pgfmL, or if HF hospitalization within the last 12 months, plasma BNP
=100 pgiml or plasma NT-proBMP =400 pg'ml ) and able to tolerate enalapril 10 mg bid

“Applies only to preparation studied in cited trial

Hintergrundinformationen:
7.3.1 Diuretics

Diuretics are recommended to reduce the signs and symptoms of congestion in patients with HFrEF, but their effects
onmortality and morbidity have not been studied in RCTs. A Cochrane meta-analysis has shown that in patients with
chronic HF, loop and thiazide diuretics appear to reduce the risk of death and worsening HF compared with placebo, and
compared with an active control, diuretics appear to improve exercise capacity. [178,179] Loop diuretics produce a more
intense and shorter diuresis than thiazides, although they act synergistically and the combination may be used to treat
resistant oedema. However, adverse effects are more likely and these combinations should only be used with care. The
aim of diuretic therapy is to achieve and maintain euvolaemia with the lowest achievable dose. The dose of the diuretic
must be adjusted according to the individual needs over time. In selected asymptomatic euvolaemic/hypovolaemic
patients, the use of a diuretic drug might be (temporarily) discontinued. Patients can be trained to self-adjust their diuretic
dose based on monitoring of symptoms/signs of congestion and daily weight measurements.
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7.3.2 Angiotensin receptor neprilysin inhibitor

A new therapeutic class of agents acting on the RAAS and the neutral endopeptidase system has been developed
[angiotensin receptor neprilysin inhibitor (ARNI)]. The first in class is LCZ696, which is a molecule that combines the
moieties of valsartan and sacubitril (neprilysin inhibitor) in a single substance. By inhibiting neprilysin, the degradation of
NPs, bradykinin and other peptides is slowed. High circulating A-type natriuretic peptide (ANP) and BNP exertphysiologic
effects through binding to NP receptors and the augmented generation of cGMP, thereby enhancing diuresis, natriuresis
and myocardial relaxation and anti-remodelling. ANP and BNP also inhibit renin and aldosterone secretion. Selective AT1-
receptor blockade reduces vasoconstriction, sodium and water retention and myocardial hypertrophy.[187,188]

A recent trial investigated the long-term effects of sacubitril/valsartan compared with an ACEI (enalapril) on morbidity and
mortality in patients with ambulatory, symptomatic HFrEF with LVEF <40% (this was changed to <35% during the study),
elevated plasma NP levels (BNP 2150 pg/mL or NT-proBNP 2600 pg/mL or, if they had been hospitalized for HF within
the previous 12 months, BNP 2100 pg/mL or NT-proBNP 2400 pg/mL), and an estimated GFR (eGFR) 230 mL/min/1.73
m2 of body surface area, who were able to tolerate separate treatments periods with enalapril (10 mg b.i.d.) and
sacubitril/valsartan (97/103 mg b.i.d.) during a run-in period. [162] In this population, sacubitril/valsartan (97/ 103 mg b.i.d.)
was superior to ACEI (enalapril 10mg b.i.d.) in reducing hospitalizations for worsening HF, cardiovascular mortality and
overall mortality.162 Sacubitril/valsartan is therefore recommended in patients with HFrEF who fit this profile,

Despite the superiority of sacubitril/valsartan over enalapril in the PARADIGM-HF trial, some relevant safety issues remain
when initiating therapy with this drug in clinical practice. Symptomatic hypotension was more often present in the sacubitril/
valsartan group (in those 275 years of age, it affected 18% in the sacubitril/valsartan group vs. 12% in the enalapril group),
although there was no increase in the rate of discontinuation. [162] The risk of angioedema in the trial was reduced by
recruiting only those who tolerated therapy with enalapril 10 mg b.i.d. and an sacubitril/valsartan during an active run-in
phase of 5-9 weeks (it resulted in a 0.4% rate of angioedema in sacubitril/valsartan group vs. 0.2% in an enalapril group).
Also, the number of African American patients, who are at a higher risk of angioedema, was relatively small in this study.
To minimize the risk of angioedema caused by overlapping ACE and neprilysin inhibition, the ACEI should be withheld for
at least 36 h before initiating sacubitril/valsartan. Combined treatment with an ACEI (or ARB) and sacubitril/valsartan is
contraindicated. There are additional concerns about its effects on the degradation of beta-amyloid peptide in the brain,
which could theoretically accelerate amyloid deposition. [189 — 191] However, a recent small 14-day study with healthy
subjects showed elevation of the beta-amyloid protein in the soluble rather than the aggregable form, which if confirmed
over longer time periods in patients with HFrEF may indicate the cerebral safety of sacubitril/valsartan. [192] Long-term
safety needs to be addressed.

7.3.3 If-channel inhibitor

Ivabradine slows the heart rate through inhibition of the If channel in the sinus node and therefore should only be used for
patients in sinus rhythm. Ilvabradine reduced the combined endpoint of mortality or hospitalization for HF in patients with
symptomatic HFrEF or LVEF <35%, in sinus rhythm and with a heart rate 270 beats per minute (bpm) who had been
hospitalized for HF within the previous 12 months, receiving treatment with an evidence-based dose of beta-blocker (or
maximum tolerated dose), an ACEI (or ARB) and an MRA. [180] The European Medicines Agency (EMA) approved
ivabradine for use in Europe in patients with HFrEF with LVEF <35% and in sinus rhythm with a resting heart rate 275
bpm, because in this group ivabradine conferred a survival benefit [193] based on a retrospective subgroup analysis
requested by the EMA.

7.3.4 Angiotensin Il type | receptor blockers

ARBs are recommended only as an alternative in patients intolerant of an ACEI.182 Candesartan has been shown to
reduce cardiovascular mortality.[182] Valsartan showed an effect on hospitalization for HF (but not on all-cause
hospitalizations) in patients with HFrEF receiving background ACEIs. [194] The combination of ACEI/ARB for HFrEF was
reviewed by the EMA, which suggested that benefits are thought to outweigh risks only in a select group of patients with
HFrEF in whom other treatments are unsuitable. Therefore, ARBs are indicated for the treatment of HFrEF only in patients
who cannot tolerate an ACEI because of serious side effects. The combination of ACEI/ARB should be restricted to
symptomatic HFrEF patients receiving a beta-blocker who are unable to tolerate an MRA, and must be used under strict
supervision.

7.3.5 Combination of hydralazine and isosorbide dinitrate

There is no clear evidence to suggest the use of this fixed-dose combination therapy in all patients with HFrEF. Evidence
on the clinical utility of this combination is scanty and comes from one relatively small RCT conducted exclusively in men
and before ACElIs or beta-blockers were used to treat HF. [184] A subsequent RCT conducted in self-identified black
patients (defined as being of African descent) showed that addition of the combination of hydralazine and isosorbide
dinitrate to conventional therapy (ACEI, beta-blocker and MRA) reduced mortality and HF hospitalizations in patients with
HFrEF and NYHA Classes llI-1V. [183] The results of this study are difficult to translate to patients of other racial or ethnic
origins. Additionally, a combination of hydralazine and isosorbide dinitrate may be considered in symptomatic patients with
HFrEF who can tolerate neither ACEI nor ARB (or they are contraindicated) to reduce mortality. However, this
recommendation is based on the results of the Veterans Administration Cooperative Study, which recruited symptomatic
HFrEF patients who received only digoxin and diuretics. [184]
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7.4 Other treatments with less certain benefits in symptomatic patients with heart failure with
reduced ejection fraction

This section describes treatments that have shown benefits in terms of symptomatic
improvement, reduction in HF hospitalizations or both, and are useful additional treatments in
patients with HFrEF.

7.4.1 Digoxin and other digitalis glycosides

Digoxin may be considered in patients in sinus rhythm with symptomatic HFrEF to reduce the risk of hospitalization (both
all-cause and HF hospitalizations), [185] although its effect on top of betablockers has never been tested. The effects of
digoxin in patients with HFrEF and AF have not been studied in RCTs, and recent studies have suggested potentially
higher risk of events (mortality and HF hospitalization) in patients with AF receiving digoxin. [195,196] However, this
remains controversial, as another recent meta-analysis concluded on the basis of non-RCTs that digoxin has no deleterious
effect on mortality in patients with AF and concomitant HF, most of whom had HFrEF.[197]

In patients with symptomatic HF and AF, digoxin may be useful to slow a rapid ventricular rate, but it is only recommended
for the treatment of patients with HFrEF and AF with rapid ventricular rate when other therapeutic options cannot be
pursued. [196,198 — 201] Of note, the optimal ventricular rate for patients with HF and AF has not been well established,
but the prevailing evidence suggests that strict rate control might be deleterious. A resting ventricular rate in the range of
70- 90 bpm is recommended based on current opinion, although one trial suggested that a resting ventricular rate of up
to 110 bpm might still be acceptable.[202] This should be tested and refined by further research.

Digitalis should always be prescribed under specialist supervision. Given its distribution and clearance, caution should be
exerted in females, in the elderly and in patients with reduced renal function. In the latter patients, digitoxin should
bepreferred.
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9. Treatment of heart failure with preserved ejection fraction

Patients with HFmrEF have generally been included in trials of HFpEF. Accordingly, the
guidance in this section applies to patients with both HFmrEF and HFpEF. As new data and
analyses become available, it might be possible to make recommendations for each phenotype
separately.

In clinical practice and clinical trials, compared with HFrEF patients, only slightly fewer patients
with HFpEF and HFmrEF currently appear to receive diuretics, beta-blockers, MRAs and ACEls
or ARBs. [166,300-302] This may reflect treatment of cardiovascular co-morbidities, such as
hypertension, CAD and AF, or extrapolation of results from trials conducted for these conditions
showing a reduction in new-onset HF, [127] or failure to distinguish between guideline
recommendations for HFrEF and HFmrEF/HFpEF or a belief that existing clinical trials provide
some evidence of benefit with these agents. The pathophysiology underlying HFpEF and
HFmrEF is heterogeneous, and they are associated with different phenotypes including diverse
concomitant cardiovascular diseases (e.g. AF, arterial hypertension, CAD, pulmonary
hypertension) and non-cardiovascular diseases [diabetes, chronic kidney disease (CKD),
anaemia, iron deficiency, COPD and obesity]. [303,304] Compared with HFrEF patients,
hospitalizations and deaths in patients with HFmrEF/HFpEF are more likely to be non-
cardiovascular. [305,306] Therefore patients should be screened for cardiovascular and non-
cardiovascular comorbidities, which if present should be managed with interventions that have
been shown to improve symptoms, well-being or outcome related to that co-morbidity and not
to exacerbate HF.

No treatment has yet been shown, convincingly, to reduce morbidity or mortality in patients with
HFpEF or HFmrEF. However, since these patients are often elderly and highly symptomatic,
and often have a poor quality of life, [307] an important aim of therapy may be to alleviate
symptoms and improve well-being. [308]

Recommendations for treatment of patients with heart
failure with preserved ejection fraction and heart failure
with mid-range ejection fraction

Recommendations Class® | Level® Ref¢

it is recommended to screen

patients with HFpEF or HFmrEF

for both cardiovascular and non-
cardiovascular comorbidities, which,
if present, should be treated provided
safe and effective interventions exist
to improve symptoms, well-being
and/or prognosis.

Diuretics are recommended in

congested patients with HFpEF
or HFmrEF in order to alleviate
symptoms and signs.

| 178,179

HFmrEF = heart failure with mid-range ejection fraction; HFpEF = heart failure
with preserved ejection fraction.

*Class of recommendation.

®Level of evidence.

“Reference(s) supporting recommendations.
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Hintergrundinformationen:
9.1 Effect of treatment on symptoms in heart failure with preserved ejection fraction

Diuretics will usually improve congestion, if present, thereby improving symptoms and signs of HF. The evidence that
diuretics improve symptoms is similar across the spectrum of LVEF. [178,179] Evidence that beta-blockers and MRAs
improve symptoms in these patients is lacking. There is inconsistent evidence for an improvement in symptoms in those
treated with ARBs (only for candesartan was there an improvement in NYHA class) [309,310] and ACEls. [311]

9.2 Effect of treatment on hospitalization for heart failure in heart failure with preserved ejection fraction

For patients in sinus rhythm, there is some evidence that nebivolol, [173,312,313] digoxin, [314] spironolactone [301] and
candesartan [310] might reduce HF hospitalizations. For patients in AF, beta-blockers do not appear to be effective and
digoxin has not been studied. The evidence in support of either ARBs [315] or ACElIs [311] is inconclusive.

9.3 Effect of treatment on mortality in heart failure with preserved ejection fraction

Trials of ACEIs, ARBs, beta-blockers and MRAs have all failed to reduce mortality in patients with HFpEF or HFmrEF.
However, in older patients with HFrEF, HFpEF or HFmrEF, nebivolol reduced the combined endpoint of death or
cardiovascular hospitalization,173,312 with no significant interaction between treatment effect and baseline LVEF. [313]

9.4 Other considerations

Patients in AF should receive an anticoagulant to reduce the risk of thromboembolic events (for details, see the ESC
guidelines of AF [316]. Antiplatelet agents are ineffective for this purpose. Renal dysfunction, which is common in this
population, may contraindicate or increase the risk of haemorrhage with NOACs.

The optimal ventricular rate in patients with HFmrEF/HFpEF and AF is uncertain, and aggressive rate control might be
deleterious. Whether digoxin, beta-blockers or rate-limiting CCBs, or a combination of these, should be preferred is
unknown. Verapamil or diltiazem should not be combined with a beta-blocker. There are insufficient data to recommend
ablation strategies (either pulmonary venous or AV node) for HFpEF and HFmrEF. Circumstantial evidence suggests that
treating hypertension, often predominantly systolic, is important in HFmrEF/HFpEF. [127,317]

Diuretics, ACEls, ARBs and MRAs all appear appropriate agents, but beta-blockers may be less effective in reducing SBP.
A recent study suggests that patients with hypertension and HFpEF or HFmrEF should not receive an ARB (olmesartan)
if they are receiving ACElIs and beta-blockers. [318]

The first-line oral hypoglycaemic drug for patients with HFpEF and HFmrEF should be metformin [319] Recently, a trial of
empagliflozin showed a reduction in blood pressure and body weight, probably by inducing glycosuria and osmotic diuresis.
Its use was associated with a reduction in hospitalization for HF and in cardiovascular mortality.[130] However, aggressive
management of dysglycaemia may be harmful. [153,320]

Myocardial ischaemia may contribute to symptoms, morbidity and mortality and should be considered when assessing
patients. However, there is only anecdotal evidence that revascularization improves symptoms or outcome. Patients with
angina should follow the same management route as patients with HFrEF. [112] Patients with HFpEF and HFmrEF have
impaired exercise tolerance, commonly accompanied by an augmented blood pressure response to exercise and
chronotropic incompetence. Combined endurance/resistance training appears safe for patients with HFpEF and HFmrEF
and improves exercise capacity (as reflected by an increase in peak oxygen consumption), physical functioning score and
diastolic function. [307,321]
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Web Table 9.1 Phase Il and Il clinical trials performed in patients with heart failure with mid-range ejection fraction
and heart failure with preserved ejection fraction
Trial Intervention | Major inclusion criteria Mean Primary endpoints
follow-up
PEP-CHF® Perindopril vs | LV wall motion index =1.4 (corresponding to Lly No difference in combined all-cause mortality or
placebo. LVEF =40%), symptomatic HF treated with diuretic, cardiovascular hospitalization (36% vs 37%,
diastolic dysfunction in echocardiography, age =70 y. P =035).
I-PRESERVE ?'® Irbesartanvs | LVEF 245%, N'YHA IIHV with corroborative evidence, | 4.1 y No difference in combined all-cause mortality or
placebo. or N'THA Il with HF hospitalization in recent HF hospitalization (24% vs 25%, P =0.54).
& months, age 260 y.
CHARM- Candesartan vs | LVEF >40%, NYHA IHV history of cardiac 0y Trend towards a reduction in combined cardiovascular
Preserved’? placebo. hospitalization. mortality or HF hospitalization by 11% (223 vs 24%,
uradjusted P =0.12, adjusted P=0051).
Aldo-DHF® Spironolactone | LVEF =50%, NYHA IHII, peak VO, 25 mUimin/kg, 1.0y Reduction in E/e’ by — 1.5 (P < 0.001)
vs placebo. diastolic dysfunction on echocardiography or atrial Mo change in peak VO, (F=081).
fibrillation, age =50 y.
TOPCAT® Spironolactone | LVEF 245%, =1 HF sign, 21 HF symptom, 13y No difference in combined cardiovascular death,
vs placebo. HF hospitalization within recent 12 months, or BNP aborted cardiac arrest, or HF hospitalization
2100 pg/mL or NT-proBMNP 2360 pg/ml, age 250 y. (19% vs 20%,P =0.14).
SEMIORS'™ Nebivolol vs HF confirmed as HF hospitalization in recent 1.8y Reduction in combined all-cause mortality or
placebo. 12 months and/or LVEF <35% in recent 6 months, cardiovascular hospitalization by 4%
age =70 y, 36% with LVEF >35%. (31% vs 35%, P =0.04).
DIG-PEFZ Digoxin vs HF with LVEF >45%, sinus rhythm. iy No difference in combined HF morlity or HF
placebo. hospitalization (21% vs 24%, P =0.14)
PARAMOUNT* Sacubitril/ HF with LVEF >45% NYHA II-lll, 12w Reduction in NT-proBNP: ratio of change sacubitril/
valsartan vs NT-proBNP >400 pgimL. valsartan 0.77, 95% CI 0.64-0.92 (P =0.005).
valsartan.
RELAX! Sildenafil vs HF with LVEF 245%, NYHA II-IV, peak VO; <60% of |24 w No change in peak VO; (P =0.90).
placebo. reference values, NT-proBNP >400 pg/mL or high LV
filling pressures,
Aldo-DHF = Aldosterone Receptor Blodkade in Diastolic Heart Failure; BMP = B-type natriuretic peptide; CHARM-Preserved = Candesartan Cilexetil in Heart Failure
Assessment of Reduction in Mortality; DIG-PEF = ancilary Digitalis Investigation Group trial; HF = heartfailure; I-PRESERVE = Irbesartan in Heart Failure with Preserved Ejection
Fraction Study; LAVI = left atrial volume index; LV = left ventricular; LVEF = left ventricular ejection fraction; LVMI = left ventricular mass index; MT-proBMNP = M-terminal pro-B
type natriuretic peptide; NYHA = MNew York Heart Association; PARAMOUNT = LCZ69% Compared to Vakartan in Patients With Chronic Heart Failure and Preserved
Left-ventricular Ejection Fraction; Peak VO, = peak oxygen uptake; PEP-CHF = Perindopril in Elderly People with Chronic Heart Failure; RELAX =
Phosphodiesterase-5 Inhibition to Improve Clinical Status and Exercise Capacity in Diastolic Heart Failure; SEMIORS = Study of the Effects of Nebivolol Intervention on Outcomes
and Rehospitalisations in Seniors with Heart Failure; TOPCAT = Treatment of Preserved Cardiac Function Heart Failure with an Aldosterone Antagonist; w = week; y = year.
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4 Detaillierte Darstellung der Recherchestrategie

Cochrane Library - Cochrane Database of Systematic Reviews (Issue 3 of 12, March 2020)
am 26.03.2020

Suchfrage

MeSH descriptor: [Heart Failure] explode all trees
((cardiac OR heart OR myocardial) NEAR/3 (failure* OR decompensat*)):ti
(HFrEF):ti,ab,kw OR (HFmrEF):ti,ab,kw

#1 OR #2 OR #3

a(d|W|N|[PF|H

#4 with Cochrane Library publication date from Mar 2015 to present, in Cochrane Reviews

Systematic Reviews in Medline (PubMed) am 26.03.2020

# Suchfrage

1 "heart failure/therapy"[MeSH Major Topic]

2 ((cardiacfti] OR heart[ti] OR myocardial[ti]) AND (failure*[ti] OR decompensat*[ti]))

3 HFrEF[tiab] OR HFmrEF[tiab]

4 ((treatment*[tiab] OR treating[tiab] OR treated[tiab] OR treat[tiab] OR treats[tiab] OR

treatab*[tiab] OR therapy][tiab] OR therapies[tiab] OR therapeutic*[tiab] OR monotherap*[tiab]
OR polytherap*[tiab] OR pharmacotherap*[tiab] OR effect*[tiab] OR efficacy[tiab] OR
management[tiab] OR drug*[tiab]))

(#2 OR #3) AND #4

#1 OR #5

(#6) AND (((Meta-Analysis[ptyp] OR systematic[sb] OR ((systematic review [ti] OR meta-
analysis[pt] OR meta-analysis[ti] OR systematic literature review[ti] OR this systematic review[tw]
OR pooling project[tw] OR (systematic review[tiab] AND review[pt]) OR meta synthesis[ti] OR
meta-analy*[ti] OR integrative review[tw] OR integrative research review[tw] OR rapid review[tw]
OR umbrella review[tw] OR consensus development conference[pt] OR practice guideline[pt] OR
drug class reviews[ti] OR cochrane database syst rev[ta] OR acp journal clubfta] OR health
technol assess[ta] OR evid rep technol assess summ|[ta] OR jbi database system rev implement
rep[ta]) OR (clinical guideline[tw] AND management[tw]) OR ((evidence based|ti] OR evidence-
based medicine[mh] OR best practice*[ti] OR evidence synthesis[tiab]) AND (review[pt] OR
diseases category[mh] OR behavior and behavior mechanisms[mh] OR therapeuticsmh] OR
evaluation study[pt] OR validation study[pt] OR guideline[pt] OR pmcbook)) OR ((systematic[tw]
OR systematically[tw] OR critical[tiab] OR (study selection[tw]) OR (predetermined[tw] OR
inclusion[tw] AND criteri* [tw]) OR exclusion criteri*[tw] OR main outcome measures[tw] OR
standard of care[tw] OR standards of care[tw]) AND (survey[tiab] OR surveys[tiab] OR
overview*[tw] OR review[tiab] OR reviews[tiab] OR search*[tw] OR handsearch[tw] OR analysisti]
OR critique[tiab] OR appraisal[tw] OR (reduction[tw] AND (riskimh] OR risk[tw]) AND (death OR
recurrence))) AND (literature[tiab] OR articles[tiab] OR publications[tiab] OR publication [tiab] OR
bibliography[tiab] OR bibliographies[tiab] OR published[tiab] OR pooled data[tw] OR
unpublished[tw] OR citation[tw] OR citations[tw] OR database[tiab] OR internet[tiab] OR
textbooks[tiab] OR references[tw] OR scales[tw] OR papers[tw] OR datasets[tw] OR trials[tiab] OR
meta-analy*[tw] OR (clinical[tiab] AND studies[tiab]) OR treatment outcome[mh] OR treatment
outcome[tw] OR pmcbook)) NOT (letter[pt] OR newspaper article[pt])) OR Technical Report[ptyp])
OR (((((trials[tiab] OR studies[tiab] OR database*[tiab] OR literature[tiab] OR publication*[tiab] OR
Medline[tiab] OR Embase[tiab] OR Cochrane[tiab] OR Pubmed][tiab])) AND systematic*[tiab] AND
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(search*[tiab] OR research*[tiab]))) OR (((((((((((HTA[tiab]) OR technology assessment*[tiab]) OR
technology report*[tiab]) OR (systematic*[tiab] AND review*[tiab])) OR (systematic*[tiab] AND
overview*[tiab])) OR meta-analy*[tiab]) OR (meta[tiab] AND analyz*[tiab])) OR (meta[tiab] AND
analys*[tiab])) OR (meta[tiab] AND analyt*[tiab]))) OR (((review*[tiab]) OR overview*[tiab]) AND
((evidence[tiab]) AND based[tiab]))))))

(#7) AND ("2015/03/01"[PDAT] : "3000"[PDAT]I)

(#8) NOT "The Cochrane database of systematic reviews"[Journal]

10 (#9) NOT (retracted publication [pt] OR retraction of publication [pt])

Leitlinien in Medline (PubMed) am 26.03.2020

Suchfrage

heart failure[MeSH Major Topic]
((cardiac]ti] OR heart[ti] OR myocardial[ti]) AND (failure*[ti] OR decompensat*[ti]))

HFrEF[tiab] OR HFmrEF[tiab]

(#1 OR #2 OR #3)

O W(N|[F|#*

(#4) AND (Guideline[ptyp] OR Practice Guideline[ptyp] OR guideline*[Title] OR Consensus
Development Conference[ptyp] OR Consensus Development Conference, NIH[ptyp] OR
recommendation*[ti])

(#5) AND ("2015/03/01"[PDAT] : "3000"[PDAT]I)

(#6) NOT (retracted publication [pt] OR retraction of publication [pt])

Abteilung Fachberatung Medizin Seite 85




Gemeinsamer
Bundesausschuss

Referenzen

1.

Al-Gobari M, Al-Ageel S, Gueyffier F, Burnand B. Effectiveness of drug interventions to
prevent sudden cardiac death in patients with heart failure and reduced ejection fraction: an
overview of systematic reviews. BMJ Open 2018;8(7):e021108.

Beldhuis IE, Streng KW, Ter Maaten JM, Voors AA, van der Meer P, Rossignol P, et
al. Renin-Angiotensin system inhibition, worsening renal function, and outcome in heart
failure patients with reduced and preserved ejection fraction: a meta-analysis of published
study data. Circ Heart Fail 2017;10(2).

Bundesarztekammer (BAK), Kassenérztliche Bundesvereinigung (KBV),
Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften
(AWMF). Nationale VersorgungsLeitlinie Chronische Herzinsuffizienz, Langfassung, 3.
Auflage [online]. AWMF-Registernummer nvl-006. Berlin (GER): Arztliches Zentrum fir
Qualitat in der Medizin; 2019. [Zugriff: 27.03.2020]. URL:
https://www.leitlinien.de/mdb/downloads/nvl/herzinsuffizienz/herzinsuffizienz-3aufl-vers1-

lang.pdf.
Burnett H, Earley A, Voors AA, Senni M, McMurray JJ, Deschaseaux C, et al. Thirty

years of evidence on the efficacy of drug treatments for chronic heart failure with reduced
ejection fraction: a network meta-analysis. Circ Heart Fail 2017;10(1).

Gemeinsamer Bundesausschuss (G-BA). Richtlinie des Gemeinsamen
Bundesausschusses Uber die ambulante Behandlung im Krankenhaus nach § 116b SGB
V: Anlage 3 Erkrankungen mit besonderen Krankheitsverlaufen im Katalog gem. § 116b
Abs. 3 SGB V; zuletzt geéndert am 15. Dezember 2011 [online]. Berlin (GER): G-BA; 2011.
[Zugriff: 27.03.2020]. URL: https://www.g-ba.de/downloads/62-492-576/ABK-RL_2011-12-
15 WZ-Seite-38 39 43-45 63 rot.pdf.

Gemeinsamer Bundesausschuss (G-BA). Richtlinie des Gemeinsamen
Bundesausschusses zur Erprobung der Messung und des Monitorings des
pulmonalarteriellen Drucks mittels implantierten Sensors zur Therapieoptimierung bei
Herzinsuffizienz im Stadium NYHA Il (MM-pul-art-Druck-Herzinsuff); zuletzt gedndert am
21. Februar 2019 [online]. Berlin (GER): G-BA; 2019. [Zugriff: 27.03.2020]. URL:
https://www.g-ba.de/downloads/62-492-1812/Erp-RL _MM-pul-art-Druck-Herzinsuff 2019-
02-21 iK-2019-05-04.pdf.

Gemeinsamer Bundesausschuss (G-BA). Richtlinie des Gemeinsamen
Bundesausschusses zur Zusammenfuhrung der Anforderungen an strukturierte
Behandlungsprogramme nach § 137f Absatz 2 SGB V (DMP-Anforderungen-
Richtlinie/DMP-A-RL); zuletzt gedndert am 27. Marz 2020 [online]. Berlin (GER): G-BA;
2020. [Zugriff: 27.03.2020]. URL: https://www.g-ba.de/downloads/62-492-1788/DMP-A-
RL 2019-01-17 iK-2019-04-01.pdf.

Abteilung Fachberatung Medizin Seite 86


https://www.leitlinien.de/mdb/downloads/nvl/herzinsuffizienz/herzinsuffizienz-3aufl-vers1-lang.pdf
https://www.leitlinien.de/mdb/downloads/nvl/herzinsuffizienz/herzinsuffizienz-3aufl-vers1-lang.pdf
https://www.g-ba.de/downloads/62-492-576/ABK-RL_2011-12-15_WZ-Seite-38_39_43-45_63_rot.pdf
https://www.g-ba.de/downloads/62-492-576/ABK-RL_2011-12-15_WZ-Seite-38_39_43-45_63_rot.pdf
https://www.g-ba.de/downloads/62-492-1812/Erp-RL_MM-pul-art-Druck-Herzinsuff_2019-02-21_iK-2019-05-04.pdf
https://www.g-ba.de/downloads/62-492-1812/Erp-RL_MM-pul-art-Druck-Herzinsuff_2019-02-21_iK-2019-05-04.pdf
https://www.g-ba.de/downloads/62-492-1788/DMP-A-RL_2019-01-17_iK-2019-04-01.pdf
https://www.g-ba.de/downloads/62-492-1788/DMP-A-RL_2019-01-17_iK-2019-04-01.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

Gemeinsamer
Bundesausschuss

Gemeinsamer Bundesausschuss (G-BA). Richtlinie Gber die Verordnung von
Arzneimitteln in der vertragsarztlichen Versorgung (AM-RL); Anlage XllI: (Friihe)
Nutzenbewertung nach § 35a SGB V; Geltende Fassung zum Beschluss vom 16. Juni
2016 - Sacubitril/Valsartan [online]. Berlin (GER): GBA; 2016. [Zugriff: 07.04.2020]. URL:
https://www.g-ba.de/downloads/91-1385-213/2016-06-16_Geltende-
Fassung_Sacubutril Valsartan D-207.pdf.

Hartmann C, Bosch NL, de Aragao Miguita L, Tierie E, Zytinski L, Baena CP. The
effect of ivabradine therapy on heart failure patients with reduced ejection fraction: a
systematic review and meta-analysis. Int J Clin Pharm 2018;40(6):1443-1453.

National Guideline Centre, National Institute for Health and Care Excellence (NICE).
Chronic heart failure in adults: Diagnosis and management [online]. London (GBR): NICE;
2018. [Zugriff: 27.03.2020]. (NICE Guideline; Band 106). URL:
https://www.nice.org.uk/quidance/ng106/evidence/full-guideline-pdf-6538850029.

Pei H, Miao W, Xie WZ, Wang W, Zhao D, Su GH, et al. lvabradine improves cardiac
function and increases exercise capacity in patients with chronic heart failure. Int Heart J
2019;60(4):899-909.

Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JGF, Coats AJS, et al. 2016
ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure. Rev Esp
Cardiol (Engl Ed) 2016;69(12):1167.

Scottish Intercollegiate Guidelines Network (SIGN). Management of chronic heart
failure: A national clinical guideline [online]. Edinburgh (GBR): SIGN; 2016. [Zugriff:
27.03.2020]. (SIGN Publication; Band 147). URL.:
https://www.sign.ac.uk/assets/sign147.pdf.

Scottish Intercollegiate Guidelines Network (SIGN). Management of chronic heart
failure: SIGN 147 (2014) [online]. SIGN Publication: 3-year scoping report. Edinburgh
(GBR): SIGN; 2019. [Zugriff: 27.03.2020]. URL:
https://www.sign.ac.uk/assets/sign147 scoping_report.pdf.

Stollberger C, Schneider B. Concerns about the ESC heart failure guidelines. Int J
Cardiol 2017;228:707-708.

Tai C,Gan T, Zou L, Sun Y, Zhang Y, Chen W, et al. Effect of angiotensin-converting
enzyme inhibitors and angiotensin Il receptor blockers on cardiovascular events in patients
with heart failure: a meta-analysis of randomized controlled trials. BMC Cardiovasc Disord
2017;17(1):257.

Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE Jr., Drazner MH, et al. 2013
ACCF/AHA guideline for the management of heart failure: a report of the American College
of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. J
Am Coll Cardiol 2013;62(16):€147-239.

Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE, Jr., Colvin MM, et al. 2017
ACC/AHA/HFSA focused update of the 2013 ACCF/AHA guideline for the management of
heart failure: a report of the American College of Cardiology/American Heart Association
Task Force on Clinical Practice Guidelines and the Heart Failure Society of America. J
Card Fail 2017;23(8):628-651.

Abteilung Fachberatung Medizin Seite 87


https://www.g-ba.de/downloads/91-1385-213/2016-06-16_Geltende-Fassung_Sacubutril_Valsartan_D-207.pdf
https://www.g-ba.de/downloads/91-1385-213/2016-06-16_Geltende-Fassung_Sacubutril_Valsartan_D-207.pdf
https://www.nice.org.uk/guidance/ng106/evidence/full-guideline-pdf-6538850029
https://www.sign.ac.uk/assets/sign147.pdf
https://www.sign.ac.uk/assets/sign147_scoping_report.pdf

$ Gemeinsamer
71" Bundesausschuss

Wiyps »

Anhang

Al Gobari M et al, 2018 [1].

Abbildung 1: Summary of characteristics of included studies of HF

Population type; ejection  Study design n; Mean follow-up/

Intervention/comparator fraction (%); NYHA participants n range {months) Authors' findings summary

Systematic review and Bata-blockers/placebo; HF; <45%; IIHV. RACTs n=21; n=23122. Median: 12. The study confimed mortality benefits of 8
meta-analysis. beta-blocker; “usual care’. BBs compared with placebo or usual care in

Chatterjee st al
(2013), USA™
HF with reduced sjection fraction.

Les ot &f (2001),  Systematic review and Bata-blockers/placebo. HF; <30%; IHII. RCTs n=6; n=9335. Range - 12-23. The authors recommended use of bata- 4
Usa® i blockers in HF with reduced ejection fraction
and NYHA lI-Il.

Heidenreich st &/  Mata-analysis. Bata-blockers/placebo; HF; <30%; HV RCTs n=17; n=3039. Range: 3-24. Beta-blockers significantly reduced all-cause 5
(1997), USA™ ‘usual care’.

but showed a trend towards bettor
reduction in non-SCD compared with SCD.

i icoid receptor i a8
{or aldosterone antagonists) reduced
risk of SCD in patients with left ventricular
dysfunction.

Bapoje et al Systematic review and Antialdosterone/placebo;  HF; <45%; HV. RCTen=8;n=11875.  Range: 3-24.
12013), USA™ meta-analysis. ‘usual care’.

‘Solomon et al Mata-analysis. ‘Bacubitril; valsartan/ACE-. HF; <30%; IV, RCTen=3;n=14742.  Range: 6-27. The authors concluded that combined T
{2018), USA™" neprilysin/RAS inhibition reduced all-cause

muortality in HFrEF.

Garg ef al (1986), Systematic review and ACE-/placebo. CHF; <45%; -V, RCTsn=32;n=7105.  Range: 3-42. Ovarall, this study reported a significant 2
i reduction of total mortality (attributed
mainly to less progressiva HF deaths) and
hospitalisation for worsening HF.

|
|
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lation ejection  Study design n;
Intervention/comparator fraction (%); NYHA

Population type;
participants n

I-h'anala!(?lh?L Systematic review and ARB (or ARB+AGCEI)/ HF; <40% ; IH\V. RCTS n=24; n=25051. Range: 1—49.5. ‘Compared with placebo or in addition 10
meta-analysis (Cochrane).  placebo: ACE-i. to ACE-i, ARBs did not reduce all-cause

E
i

Lea of al (2004),  Meta-analysis. ARB/placebo; ACE-. CHF, AMI; <45%; IIHV. RCTs n=24; n=38080. Range: 1-41. Compared with ACEH, AHBsdDrmdrlrerrl
usa™

Jong et al (2002), Systematic review and ARB (or ARB+ACEI HF; =35%—=45%; IIHV. RACTsn=17; n=12469. Rangs: 1-23. The authors could not conclude any ]
Canada™ mata-analysis. placebo ; ACE-i. superiority of ARBs versus controls, stating
this might be due to the use of ACE-ias a
or ar inthe
majority of included trials.

Al-Gobari ‘Systematic review and ‘Statins/placebo; ‘usual HF, ischaemic/non- RCT= n=24; n=11463. Range: 1—46.8. Statins do not significantly reduced SCD 7
ot al (2017). meta-analysis. cara’. ischasmic; NA; HV MA. and all-cause mortality. They may or may not
reduce hospitalisations due to worsaning HFE.

|

‘Wang et al (2014). Meta-analysis. ‘Statins/placebo; ‘usual HF; NA: NA. RCTs n=6 (3: Range: 12-46.8. The authors concluded that statins reduce 5
China™ cara’. ‘observational studies); SCD and all-cause mortality in HF.
n=10016.

Rahimi at al Mata-analysis. ‘Statins/placebo; *usual HF, MI, primary prevention, RCTs n=37; n=155020. Statins have a modest effect on SCD but no [
{2012), UK care’. diabetes, ACS, CHD; NA: ive affect on i
MNA. arrhythmic events.

Author (year), Population type; ejection Study design n; Mean follow-up/ AMSTAR
country Review type Intervention/comparator fraction (%:); NYHA participants n range {(months) Authors' findings summary score
Xuetal (2010),  Meta-analysis. Statins/placebo; ‘usual HF; <d5%; -V, RCTs n=7; n=540. Range: 3-31. The authors suggestad that atorvastatin 8
China™ care’. treatment is effective and reduce all-cause

HF.

?
!
v
3

Levantesi ot al Meta-analysis.
(2007), Italy™

RCTs n=10; n=22275. Range: 6-73.2. Stahrlswmmahdmmaslg'lﬁcaﬂtmk 3
for SCD {in p

g
£
F

i
g
g

|

o

etal  Systematic review.
(2012), USA®

Amiodarone has less favourable net clinical
benefits for prophylaxis of SCD because of
adverse effects

g
£

ATMA Meta-analysis. Amiodarone/placebo; Post-MI and CHF; 31%:; MA Range: 4 8-25.8 reduced NA
Investigators usual care’. NA. death in high-risk patients with recent Ml or
(1987 ‘CHF. All-cause mortality decreasad by 13%.

Das et al (2010),  Narrative review. HF: MA; NA. MA NA Class | antiarhythmic NA
‘usual care’. increased all-cause mortality and SCD in
post-Mi patients. Amiodarons (class Ill AADs)
decreased or have neutral effect on SCD.
Caution is warranted to outweigh risks of
proarmhythmia and other adverse effects.

5
g
|

Rizos ef al (2012), systematic review and Omega 3 Fatty acids/ Cardiovascular diseases; RCTs n=20; n=68680. NA ‘Omega-3 polyunsaturated fatty acids ]
Graace™ meta-analysis. placebo; ‘usual cara”. A NA. ion were not with a
lower risk of all-cause mortality or SCD.
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Author fyear), Population type; ejection  Study design n; Mean follow-up/
country Review type Intervention/comparator fraction (%); NYHA participants n range (months) Authors' findings summary score
Kwak et al (2012), Meta-analysis. Omega 3 fatty acids/ ‘Secondary prevention of RCTs n=14; n=20485. MA This meta-analysis concluded of insufficient 8
Koraa™ placebo; ‘usual care’. cardiovascular disease; evidence.
MA; NA,

Marik et al (2009), Systematic review. Omega t3 dietary Cardiovascular diseasa; RCTsn=11;n=38044. Range: 12-55.2. Dietary supplementation with omega-3 fatty 4
usa® supplements/placebo; MA; NA, acids reduced SCD and all-cause mortality.

alive oil; com oil, sunfiowar

oil; ‘usual care’.
ACE-, angiotensin-converting enzyme ACE i ACS, acute Y : AMI, acute my i AMSTAR, ing the quality of reviews ; ARBs, angiotensin
rmq)lnrblcdmfs EEs, het:—ﬂnckgs HF, hairtfmlum CHD, mmwyl‘mrt(isnlsl{ CHF, Chronic heart failure; LVEF, Iaﬂvg'rtnculxegu:h]n fraction; MI, myocardial rlfamhnn NR, mllq)urlnd NYHA, New York

,FIAS,.-.... system RCTs, randomized clinical trials; SCO, suddmua!iacdsaﬂ’l SPAFImhspmmhnnmﬁhrillhnnmdy
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Pei H et al, 2019 [11].

Abbildung 2: Basic characteristics oft he Study

Table 1. Basic Characteristics of the Study
. Follow-
Study Year Patients Agents used [“S;Bd]m up
- duration

KomajdaM 2017 CHF patients in NYHA classes Il and II1, in si- ACEl andfor ARBs: B%4%, Beta-blockers: 7.5-10 8-
nus rhythm, with HR z TObpm, NT-proBNP =z  74.7%, MRAs: 31.6%, Diurctic (excluding mgbid. month
220 pg/mL (BNP = 80pg/mL) and LVEF = 45%. MRAs): 58 9%, CCB: 37.9%

ACEl andior ARBs: B5.7%, Beta-blockers: 0
T38%, MRAs: 26.2%, Diurctic i{excluding
MRAs): 70.2%, CCB: 35.7%

Sisakian H 2016 Paticnts in NYHA classes [1 and I with moder- MRAs: 96.3%, ACEI andfor ARBs: 85.2%, Be-  2.5-73 3-
ate to severe CHF and pseudonormalirestrictive  ta-blockers: 81.5%, Diuretic: 77.8%, Digitalis: mgbid. month
type of diastolic dysfunction with LVEF £ 40% 23.0%
and resting HR z 70 beats per minute (bpm) in
sinus rhythm MRAs: 92.6%, ACEl and/or ARBs: 85.2%, Be- 0

ta-blockers: 77.8%, Diuretic: 70.4%, Digitalis:
22.2%

Tsuism H 2016 Japanese patients resting HR 2 75 bpm in sinus  Beta-blockers: 929%, ACEl andior ARBs: 255 2-
rhythm, CHF of NYHA class Il or higher, LVEF  70.2%, Dioretic: 84.5%, MRAs: 54 8%, Digital- mgbid. month
£ 35%, and under optimal. stable treatment ac-  is: 9.5%
cording to the Japancse Guideline for Treatment
of Chronic Heart Failure (JCS 20100 Beta-blockers: 02.9%, ACEl andior ARBs: i

T1.4%, Diuretic: 76.2%, MRAs: 54.4%, Digital-
1s: 048

Abdel- 2015 Patients with dilated cardiomyopathy of no ap-  Beta-blockers: 1008, ACEL: 100%, MRAs: 25-75 3-

Salam 7. parent canse, LVEF < 406, NYHA class 2z [I, 100%, mgbid. month
sinus HR 2 70 bpm, and symptomatic for at least
4 weeks. Beta-blockers: 1008, ACEL 1009%, MRAs: 0

1004,

KosmalaW 2013 CHF patients with diastolic dysfunction and ACEI and/or ARBs: 97%, Beta-blockers: 57%, 5 7-
heart failure with preserved cjection fraction  Diurctic: 76%, CCH: 37%, Hypoglycemic: 40% mg ba.d. day
(HFpEF), exercise capacity < B0%, Ele = 13 af-
ter exercize, and NYHA class 1T or 1L ACEI and/or ARBs: 97%, Beta-blockers: 52%, 0

Dhuretic: 67%, CCB: 39%, Hypoglycermc: 29%

Volterram M 2011  HF at least 12 months prior to selection, NYHA  ACEL 93%, Diwretic {excluding MR As): 83%, 5 3-
functional class I to 111, and clinically stable for Beta-blockers: 53%, MRAs: 45%, Cardiac gly- mg month
3 weeks. Patients were either not receiving  cosides: 36%, ARBs: T% b.i.d.

B-blockers or were receiving beta-blockers but in

combination with a suboptimal dose of ACEL ACEL 100%, Diuretic (excluding MR As): B4%, 0
Beta-blockers: 58%, MRAs: 37%, Cardiac glv-
cosides: 329, ARBs: 3%

Mansour 3 2011 CHF patients with NYHA class Il or IV and ACEl (% of target): 66.1 + 23.7%, Carvedilol  5-7.5 3-
LVEF « 40%, HR > 70 bpm in sinus thythm at  (mg/day): 1B0 =136 mgbid. month
rest, as measured on a 12-lead ECG performed
after at least a S-manute rest. ACEI (% of target): 74.0 + 25.5%, Carvedilol 0

(mg/day): 12.8 = 10.0

Sarullo FM 2010  Patients with documented clinical signs and Dhuretic: 1008:, ACEL: 833%, Beta-blockers: 5 3
symptoms of heart failure, LVEF £ 405, NYHA  56.6%, Nitrates: 46.6%, Amiodarone: 23.3% mg maonth
classes Il to 1L and sinus rhythm with a resting b.id.

HE = 70 bpm were eligible to participate. Diuretic: 96.6%, ACEIL: 86.6%, Beta-blockers: i}
63.3%, Nitrates: 30,09, Amiodarone: 20,09
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Table I. Basic Charactenstics of the Study (continued)
) Follow-
Study Year Patients Agents used I ull:;admc up
£ .
duration
Swedberg K 2010 CHF patients with resting HE. > 70 bpm in sinus  Beta-blockers:  89%., Diwretic  {excluding 2.5-7.35 32-
rhythm, as measured on 12-lead ECG afier at MRAs): B4%, ACEL 79%, Anupaldosterone: mgbid.  month
least a 3-minute rest, with stable symptomatic  61%, Cardiac glycosides: 22%, ARBs: 14%
CHF of 4 or more weeks” duration, a previous
admission to a hospital for worsening heart fail-  Beta-blockers:  00%, Diwetic  {excluding 0
ure within the previous 12 months, and LVEF < MRAs): 83%, ACEL 78%, Antialdosterone:
35%. 506, Cardiac glycosides: 226, ARBs: 14%
Fox K 2008 Patients with CAD, LVEF < 405% and an end- ACEI and/or ARBs: 89%, Beta-blockers: B35, 515 4
diastolic short-axis internal dimension of greater  Diuretic {excluding MR As): 63%, Antialdoste- mgbid.  month

than 56 mm by ECG, resting HR = 60 bpm in
sinus rhythm, heart failure for at least 3 months
and appropriate conventional cardiovascular
medication for at least | moath.

rone; 205,

ACEI and/or ARBs: 90%, Beta-blockers: B4%,
Dhuretic {excluding MREAs): 63%, Antialdoste-
rone: 309,

0

CHF indicates chronic heart failure; NYHA, New York Heart Association; b.i.d.. twice a day; BNP, brain natriuretic peptide; LVEF, left ventricu-
lar ejection fraction; ECG, electrocardiogram; Fle, peak carly diastolic mitral flow velocity/peak early diastolic mitral annular velocity; ACEL an-
giotensin converting enzyme inhibitors, ARB, angiotensin receptor blocker; MR As, mineralocorticoid receptor antagomsts; CCB, caleium channel
bloacker; and CALD, coronary antery disease.

Burnett H et al., 2017 [4].

Abbildung 3: Study design and baseline patient characteristics of included RCTs

N . . - LVEF mean NYHA NYHA NYHA NYHA  duration . Prior
Trial Author year gy 7 eemters Sudy N Intervenfions  inchuson  LVEF 00 T o] bl casd  chsd of HF %“E‘;;;‘" I
En criteria (%) = (%5) (%) (%) (%) (months) (%)
DB 18/Caech 152 Spirapsil
CASSIS1995'  MC,  andSlovak .t 48 Enalapsil <% 2% 8% 58 0% 2%  56%  19% MR 7% 16%
PC Rep 48 Placebo
DB. 35/ Finland, )
CONSENSUS  Mc.  Norway, 2 126 Enalapril Reduced NR  71% 70 0% 0% 0%  100% MR NR 48%
1987 PC Swed weeks 127 Placebo
DB pme 155  Fosinopri
FEST 199% MC. pos .() i 153 P;’;‘::*ﬂ“’l <35% 6%  T5% 63 0% 65%  36% 0% NR T1% NR
PC ountries
DB, 27 83 Captoprl
MHFT 1991*  SC, 1/ Germany (}?‘“‘; G 3% 3% T8% 62 26%  S0% 4% (% DR 58% 59%
e median) 87
i DB,  23/Us, 374 )
SOLVD-prevent  pc Capads,  months -1} Eualaprl 35% 2% 8% 59 0% 6T  33% 0% MR 839 20%
199° pC Bilses  (meag 2117 Placcho
; DB,  23/Us, )
SOLVD-reat  Mie Canada, 5 1285 Foalapril <35% 2% 80% 61 1% ST 30% 2% MR 1% 66%
1991 BC Belsium ‘months 1284  Placebo
, DB, 12 130 Lisincpril
Beller 19957 MC.  12US Y e B ponop “A5% 2% 7% 60 0% 3%  56% 9% 36 MR 0%
PC
DB, 21 116  Fosinopsi
Brown 1995° MC.  4UTUS ks 125 P;’;‘:gg"l 3% 2%  80% 62 0%  37% 54% 9%  NR NR NR
x 2
Chalmers 1987° I\DJ% 13/10 12 87 Lisinopril <45%  NR 6% 58 0%  22% 6%  13% 45 NR
! PC, countries weeks 43 Placebo ° - °
MR
DB, 12 114
Colfer 1992¢  MC.  2/US e sa proe <35% 2%  83% 62 0% 4% 4% 1% 48 6% MR
PC
Goldstein 1988 DB % 104  Captopril
S sc. NRNA 2 0 Ceplchr <40% 2% 82 56 4% 8% 1% 1% 35 63% MR
PC
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13/ AUS.
DB.  EU.SA. i}
Lewis 19891 MC,  NA Afica 12 & Lusinepnl NR 3% NR NR 0% 2%  64%  14% 48 NR NR
BC (10 weeks 43 Placebo
countries)
DB. 2 102 Fosinopril
Shettigar 19998 MC,  28/US e 0 D 3% M%  TS% 62 0%  39%  S2%  31%  NR 3% 340
PC
25/
Veldhuisen DB.  ipemds 12 182 Tmidapril
e MC. L & g A%  M%  TT% 61 0%  TT% 23% 0% 33 63% NR
PC Begium
. DB yona 12 179 Candesartan
SPICE2000°  MC, 219 Lo b Comde <35% 2% 69% 66 0%  S4%  41% 6%  NR 1% 62%
PC
26/
DB, Genmany, y
f;f;*jsm MC,  Caech ‘f&ks gﬁ f;laa’:‘:;:’fm 3045%  39%  69% 62 0%  81%  19% 0% 30 NR NR
PC Rep,
Slovenia
, DB 12 174 Candesartan
Mitowic 20037 MC,  EU P n e A% 2% 8% 54 0%  61%  39% 0% 40 NR NR
BC
ELTEDgeTE DB VDS 48 31 Iag;m <40%  30% 6% T3 0% 6% 3% 2% MR 68% 50%
s DB, 289/NA 1578 Losartan . o ; ’ ) ’ oo .
ememooes PR BV 00days (73 Lo 4% 3% 0% 71 0% 2%  43% 5%  NR 0% 8%
REFLACE DB NRED. B 0 Telma e o so% 64 0% 64% 3% 0% MR NR 69%
19/
Denmari,
Dickstein 1005% E[% Finland, 8 weeks ;gs Losartan <359 23%  78% 64 0% 0%  B4%  16% 46 69% 63%
Norway, ¥
Sweden
. DB, . 12 78 Losartan ) . )
Lang 19972 :© 16/NA ; A% 2% 8% S8 0%  47%  S1% 2% 53 4%
MC weeks 38 Enalapril
NR
128/ EU .
CBISM2008” OF  amdavs 0 203 Bisoprolol =35%  29%  68% T2 0%  49%  51% 0% 19 NR 4%
and Tunisia
Carvedilol +
CARMEN DB, 18 11 e |
S MC.  65/EU SRS T B e 4%  30%  81% 62 8% 6% 2% 0% MR 7% 520
PC 151 Carvedilol +
Enalapril
CHARM- DB. ) .
alternative MC, EIUS NA, 35 years }3}2 lc,hmm <A0% 3% 6%% 67 0% 48%  49% 4% NR 63% 61%
2003 PC cebo
- DB. , .
;ﬁ)‘%}ém MC. 1;;‘ Lieks ;;‘17 Valsartan <45% MR 5% 67 0% 0%  30% 0% 47 3% NR
M cden 71 Enalapril
DB. 2
27 : 195715 822 Spiremolactone ... . . . . . . .
RALES 19997 MC. o ?nmlthi o g 5% 2% % 65 0% D%  T0% 2% MR 545 NR
Val-HeFT DB 3pps, 2 2511 Vabartan o . . ; " v e
Mawss MC TS meaths DN Tabe A% 2% 80% 63 0% 6%  36% 2% MR NR NR
BC [, Afvica e ) cebo
DB. ) 6 16  Losartan ) ) .
Humef1999% T2 4/MR S e 1 pesanm Reduced 26% 49% 61 NR NR NR NR MR 30% NR
DB oy USand 1354 Bucindelal
BEST2008"  MC. o U Iyens  aay  pocind 35% 2% 7% 60 0% 0% 9% % 37 2% NR
PC anada
DB. 320 Bisoprolol
CBIST19961  MC, ~ NRUEU  2yems 13  DooBo <40%  IT%  83% 60 0% 0% 9% 5% 38 54% £7%
x 2
- DB, fl;estem 13 years 1327 Bisoprolol
CBIST1999%  Mc, SR T 520 Blacke <35%  2%%  81% 61 0% 0%  83% 1T 43 50% NR
B
DB. MR I
CELICARD MC.  Framce, tyer & Solipell A% 26% 9% 5T 0%  ST% 4% 1% MR NR 0%
PC  Poland 2
DB. ) . L
COMNICES e, BNA BT 1106 Comedilel s 2% 7% 6 0% NRONR MR MR 6™ MR
e .
DB, 4 134 Nebivelol
ENECA2005° MC.  70/NR 8 3 Nebi 35%  26% T T2 0% 4%  4T% 5%  NR NR 8%
- 2
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MERIT-HF
1999%

MERIT-HF
(pilot) 1999°7

MIC 2000

MOCHA 1996*

PRECISE 1996%

SYMPOXYDEX
2004*

Cohn 1997

Colucei 19964

de Milliano
2002+

Dubach 2002%

Krum 1995

Packer 1096+

Palazzuoli
2005%

Palazzuoli
20057

Sturm 2000

RESOLVD
2000% %

CHARM-added
20037

AREA-IN CHF
2009

EMPHASIS-HF
2011%

Cicoira 2002%

Vizzardi 2014”7

PARADIGM-HF
2014%

DB,
MC,

DB,
MC.

DB,
MC

DB.

DB,
MC.

DB,

DB,
sC.

DB,
MC,

DB,
MC,
PC

DB.
MC,
PC
DB.
MC,
PC

OL

SB.
SC.
PC

DE,
MC

14/US, EUT

3VuUs

NF/ France

42/U0s

NE/US

Netherlands

NE/US

NR/US

ITtaly

Ttaly

1/ Anstria

60/ NA
Ttaly

618/ NA.

EU

46/ Ttaly

278/ US,
EU, AUS

Ttaly

1Tty

1043/ 46
countries

1 year

14
weeks

6/12
months

43
weeks

3.5 years

‘months

3 years

months
(median)

1990
2001

42
19

26
26

261

133
145

28
22

0
35

232
134

43
11

13
15

33
16

696
308

33
25

32

51
19

214
212

1276
1272

231
236

1364
1373

54
52

63

4187
4212

Metroproplol
Placebo

Metroproplol
Placebo

Metroproplol
Placebo

Carvedilol
Placebo

Carvedilol
Placebo

Carvedilol
Placebo

Carvedilol
Placebo

Carvedilol
Placebo

Metroproplol
Placebo

Bisoprolol
Placebo

Carvedilol
Placebo

Carvedilol
Placebo

Carvedilol
Placebo

Carvedilol
Placebo

Atenolol +
Enalapsil
Placebo +

Enalapril
(Candesartan,

Placebo

Spironolactone
Placebo

Spironolactone
Placebo

Valsartan/
sacubitril

=40%

<40%

=35%

=35%

< 35%

=35%

“35%

<40%

=35%

=35%

<40%

<40%

25%

“40%

<45%

<30%

=A5%

“40%

=A%

28%

2%

28%

23%

26%

23%

25%

26%

16%

23%

17%

28%

28%

40%

26%

33%

3%

29%

76%

34%

58%

66%

82%

84%

54

59

54

65

58

53

58

7

7

52

61

63

62

63

%

%

0%

%

%

%

%

Mo

e

e

18%

56%

40%

54%

0%

9%

24%

53%

41%

42%

60%

56%

2%

86%

14%

46%

63%

37%

58%

20%

23%

0%

10%%

1%

0%

Gemeinsamer

Bundesausschuss
NR 66% 49%,
NE NR

NE
NR NR NE.
57 2% NE
NE 52% NR
NE 40% NE
49 45% NE
48 41% NE
NE 56% NE
NE 5% NE
NE 10% NE.
NE NR NR
NE 69% NE.
NR 5005 NR
NE 28% NE.
NE 9% 4%
NE 62% 56%
NE 52% NE
58 5004 50%
NER %% NR
NE NE

NR
NER 50%% 43%

Abbreviations: AUS = Australia; d = day(s): DB = double-blind; EU = Eurcpe; heart failure = heart fashire; MC = multicentre; mos = months; MI= myocardial infarction; NA = North America; NYHA

=New York heart association: LVEF = left ventricular ejection fraction: mo = month(s); NFE. = not reported; OL = open label; PC = placebo controlled: SB = single blind; SC = single centre: US =

Uited States; yrs= years; whk = week(s); yr = year(s)
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