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HIJARTSVIKT — terapi finns,
men anvands den optimalt?

Bengt Sandstedt, Hjartmott. Hallands sjukhus Kungsbacka



Mal med behandling

v Forhindra
— sjukdomar som leder till nedsatt hjartfunktion

— progress av hjartsvikt nar val nedsatt hjartfunktion
ar konstaterad

v Vidmakthalla eller forbattra livskvalitet

v FOrbattra overlevnad och minska behov av
sjukhusvard




Vilken vag ger optimal behandling?

Primarvard

Sjukhusvard
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HIJARTSVIKT

Introduktion och bakgrund
Nationell statistik
Diagnostik, synpunkter
Guidelines

Farmakologisk terapi
Ovrig terapi
Slutkommentar



Behandling av hjartsvikt

Livsstilsrad

Farmakologisk behandling

Biventrikular (svikt-)pacemaker, CRT-P/CRT-D
CD (Implantabel defibrillator)
Hjarttransplantation

Revascularisering, CABG/PCI

Klaffkirurgi (ex. TAVI)




A Growing Medical Challenge
Heart failure management

Annual Heart Failure Annual
Incidence Prevalence Mortality
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HF Introduction:
NYHA Classification

OONYHA |
B NYHA II
B NYHA I

NYHA IV

Europe World Wide



NYHA-funktionsklasser

Subjektiv funktionsklassificering enligt New York Heart Association (NYHA)

NYHA-klass Klinisk bild

NYHA I




Severity of Heart Failure
Modes of Death

NYHA Il NYHA Il
O CHF O CHF
B Other B Other
B Sudden B Sudden
Death Death
n =103 n =103
NYHA IV

O CHF

B Other

B Sudden

Death
n=27

11%

MERIT-HF Study Group. Effect of Metoprolol CR/XL in chronic heart failure: Metoprolol CR/XL randomized
intervention trial in congestive heart failure (MERIT-HF). LANCET. 1999;353:2001-07.



FOorekomst av hjartsvikt

v Prevalens ca 2 %1 2 ,/I:
f

v Ca 200 000 patienter med L N
hjartsvikt i Sverige 12 4

v Vardcentral med 10 000 patienter
har ca 200 patienter med hjartsvikt

v En allmanlékare har ca 40-50
patienter

. Mosterd A, Hoes AW, de Bruijne MC, Deckers JW, Hofman A, Grobbee DE. The prognosis of heart
failure in the general population: The Rotterdam Study. Eur Heart J 2001 Aug;22(15):1318-27.

. Agvall B, Dahlstrém U. Patients in primary health care diagnosed and treated as heart failure, with special
reference to gender differences. Scand J Prim Health Care 2001;19: 14-9.



Aldersfordelning

%

-49 50-59 60-69 70-79 80-89 90-99 100- ar

Agvall B, Dahlstrom U. Patients in primary health care diagnosed and treated as heart failure,
with special reference to gender differences. Scand J Prim Health Care 2001;19:14-9.




Vilken grad av symtom har priméarvards-
patienterna med diagnosen hjartsvikt?

%
{60

50

40

30
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10

NYHA | NYHAI NYHAII NYHA IV

Agvall B, Dahlstrom U. Patients in primary health care diagnosed and treated as heart failure,
with special reference to gender differences. Scand J Prim Health Care 2001;19:14-9.




Overlevnad vid hjartsvikt

%

v Mindre an halften
overlever 5 art

v Vid latt hjartsvikt
(NYHA 1)
ar dodligheten 5 %1

v Vid svar hjartsvikt
(NYHA 1V) ar
dodligheten 40-50
%1

v Kvinnor har battre
overlevnad?

1 2 5 10 Ar

Ho KK, Anderson KM, Kannel WB, Grossman W, Levy D, Survival after the onset of congesive heart failure in
Framington Heart Study subjects. Circulations 1993; 88.




Halsoekonomi

v 37 000 kr per patient med hjartsvikt per ar E“ ;,5
v 1,5 miljarder kr i primarvardskostnad 37 OOO
v 2,5-3,0 miljarder kr i sjukvardskostnad ) |
v 5,0-6,7 miljarder kr totalt i Sverige :
1
K\
Y4\ 4
vé.

Agvall B, Borgquist L, Foldevi M, Dahlstrém U. Cost of heart failure in Swedish primary healthcare. Scand J Prim Health Care
2005 Dec;23(4):227-32.ccc



Fordelning av hjartsviktspatienter i varden

Primarvard  Sjukhusvard

50-60% [ 25% 25 %

Man raknar med att atminstone 50-60 % av patienterna
med hjartsvikt kontrolleras i primarvarden.

Mejhert M, Persson H, Edner M, Kahan T. Epidemiology of heart failure in Sweden: A national survey. Eur J Heart Fail 2001;3:97-103.



Etiologi

Vanliga
v Ischemisk hjartsjukdom

v Hypertoni

Mindre vanliga
v Klaffvitium
v Kardiomyopati

v Arytmi

Ischemisk hjartsjukdom och hypertoni beraknas sta for 70—75 % av all svikt?.

Diagnostik och behandling av kronisk hjartsvikt. Information fran Lakemedelsverket 1:2006.

Swedberg K, Cleland J, Dargie H, Drexler H, Folath F, Komajda M, Tavazzi L, Smiseth OA, Gavazzi A, Haverich A, Hoes A, Jaarsma T,
Korewicki J, Levy S, Linde C, Lopez-Sendon JL, Nieminen MS, Pierard L, Remme WJ. Guidelines for the diagnosis and treatment of chronic
heart failure: executive summary (update 2005): The Task Force for the Diagnosis and Treatment of Chronic Heart Failure of the European

Society of Cardiology. Eur Heart J 2005;26(11):1115-40.




Riskfaktorer for hjartsvikt

Vinsterka - Diastolisk

svikt

Sjukhusvard
Sjukvard

Mortalitet

Diabetes Livskvalitet

Systolisk
svikt

Hyperlipidemi

Hjartmuskelskada Hjartsvikt




Forandringar | hjartat vid systolisk och
diastolisk hjartsvikt

Systolisk svikt Diastolisk svikt

\ f,, '\ (’r
[\ X (N

Svaga, fortunnade hjartvaggar Stela, fortjockade hjartvaggar



Diagnostik

Anamnes

Klinisk undersdkning
EKG
Laboratorieprover

Lungrontgen

€ € € ¢ <€ <«

Ekokardiografi




Laboratoriediagnostik

CRP
Hb

Natrium Viktigt for att kartlagga sekundéra orsaker
till hjartsvikt eller patientens symtom som ar

Kalium tillgangliga for behandling!

Kreatinin
ALAT
TSH
Glukos

€ € € € € ¢ ¢ ¢ <

Natriuretiska peptider



Natriuretiska peptider
I ——

Hjartmuskelcell

PreproBNP (134 aminosyror)

Signalpeptid (26 aminosyror) ProBNP (108 aminosyror)

Blodkarl

B ——
e

- I:l-roBNP (;IG aminosyror)

BNP (32 aminosyror)

Clerico A. Pathophysiological and clinical relevance of circulating levels of cardiac natriuretic hormones: are they merley
markers of cardiac disease? Clin Chem Lab Med 2002;40:752-60.



Anvandningsomrade — natriuretiska peptider

v Diagnostik vid hjartsvikt
v Vagledning for modifiering av hjartsviktsbehandling

v Prognostisk faktor




Vilka faktorer utover hjartsviktsindikation
kan stegra nivan av natriuretiska peptider?

v Nedsatt v Hijartinfarkt

njurfunktion v Hog alder

v Formaksflimmer,
supraventrikulara
takyarytmier

v Klaffvitium

v Kvinnligt kdn

Natriuretiska peptider som hjalp vid diagnostik av hjartsvikt. SBU Alert-Rapport nr 2005-01.



Vad kan minska nivan av natriuretiska
peptider?

v Kardiovaskular medicinering
— ACE-hammare
— ARB

— betablockerare v
— aldosteronantagonist

v Obesitas

Natriuretiska peptider som hjalp vid diagnostik av hjartsvikt. SBU Alert-Rapport nr 2005-01.



@ Clinical research

EURDFEAN
SOCIETY CF
CERDICLOGY®

NT-proBNP testing for diagnosis and short-term prognosis in acute
destabilized heart failure: an international pooled analysis of
1256 patients

The International Collaborative of NT-pro-BNP Study

Optimal NT-proBNP cut-points for the diagnosis or exclusion of
acute HF among dyspnoeic patients

Category f u[t)-t::.r:i?-:t Sen;:;vity Spe&f}: city FE;"; I‘:;;J Act.{:;,lﬁr}acy
Confirmatory (‘rule in’) cut-points
<00 years (n=184) 450 pg/mL 97 93 76 99 94
50-75 years (n=b3/) 900 pg/mL 90 82 83 88 85
>[5 years (n=03D) 1800 pg/mL 85 73 92 55 83
Rulein, overall a0 B4 88 66 85
Exclusionary (‘rule out’) cut-point
All patients (n=1256) 300 pg/mL 99 60 [ 98 83
Januzzi et al. EHJ 2006 @
sart Journal (2012) 33, 1787-1847 i

www.escardio.org/guidelines urnal of Heart Failure (2012) 14, 803869 SOCIETY O



NT-proBNP in 1297 patients suspected of
non-acute HF

Studies on the optimal exclusion cut-point for NT-proBNP
In patients suspected of non-acute new HF

Stud Patients | Prevalence (prior chance) of HF | Optimal cut-point NPV PPV
y (n) or LV systolic dysfunction (%) (pg/mL)? (%) (%)
Zaphiriou et al. 306 34 125 97 44
Nielsen et al 345 24 93 men 97 574
elsen et al 144 women 97 48
Gustafsson et al. 3o7 9 125 99 15
Fuat et al. 279 38 150 92 48

3 To convert NT-proBNP pg/mL to pmol/L, multiply by 0.118.
LV = left ventricular; HF = heart failure; NPV = negative predictive value; PPV = positive predictive value.

Www.escaralo.org/guiaelines nal of Heart Failure (2012) 14, 803-869 JOCHTY OF




BNP-diagnostiken vid hjartsvikt

v Normalt varde utesluter hjartsvikt
hos obehandlad patient

v Ett forhojt varde ar inte liktydigt med hjartsvikt.
Utred vidare.

v Nedsatt hjartfunktion pavisad exempelvis med
ekokardiografi kravs for diagnos



OPPNA JAMFORELSER 2014, CHF
SoS, LV, SKL

DIAGRAM 17C — RIKET: Andel patienter som sjukhusvardades for
hjartsvikt under 2007-2012, och som under paféljande halvar
behandlats med RAAS-hammare och betablockerare.
Aldersstandardiserade varden.
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Killa: Likemedelsregistret och Patientregistret, Socialstyrelsen




OPPNA JAMFORELSER 2014, CHF
SoS, LV, SKL

DIAGRAM 17A — LAN: Andel patienter som sJukhusvérdades for hjartsvikt under 2011-2012, och som under pafdljande halvar behandlats
med RAAS-hammare och betablockerare. Aldersstandardiserade varden.

sormland 20,9
Uppsala 79,7
Wasterbotten 76,3
Ostergdtland 74 1
Dalarna 72,7
Grebro 72,4
wvasternorrland 72,3
J&Amtland 72,2
Gotland 71,6
Kronoberg 71,0
Gavleborg 70,9
Morrbotten 70,9
stockholm 70,9
Kalmar 70,8
varmland 70,4
vastmanland 70,3
|Bnkdping 70,2
RIKET 63,6

Vistra GOtaland 67,5
Region Skdne 62,2
Blekinge 60,9
Halland 0,4
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M Betablockerare + RAAS-hAmmare [ Endast betablockerare [] Endast RAAS-hAmmare
[ Betablockerare + RAAS-hdmmare, tidigare period

Killa: Ldkemedelsregistret ach Patientregistret, Socialstyrelsen.




OPPNA JAMFORELSER 2014, CHF
SoS, LV, SKL

DIAGRAM 18C — RIKET: Andel patienter som sjukhusvardades for
hjartsvikt under 2007-2012, och som 12-18 manader senare
behandlats med RAAS-hammare och betablockerare.
Aldersstandardiserade virden.
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Kdlla: Likemedelsregistret och Patientregistret, Socialstyrelsen




OPPNA JAMFORELSER 2014, CHF

SoS, LV, SKL

DIAGRAM 18A — LAN: Andel patienter som s;jukhusvérdades for hjartsvikt under 2011-2012, och som 12-18 manader senare behandlats
med RAAS-hammare och betablockerare. Aldersstandardiserade varden.

vasterbotten 73,6
sarmland 72,4
Uppsala 70,7
Ostergdtland 67,0
Orebro 66,3
wvastmanland 65,9
wasternorrland 65,2
Gotland 65,7
Dalarna 65,6
Kronoberg 65,1
Kalmar 64,8
Norrbotten 64,6
Jamtland 62,7
varmland 62,4
Jénképing 62,1
RIKET 62,1
Gavleborg 62,0
stockholm 61,6
Vistra Gotaland 61,1
Blekinge 56,2

B Betablockerare + RAAS-hdmmare
[l Betablockerare + RAAS-hdmmare, tidigare period

Killa: Likemedelsregistret och Patientregistret, Sacialstyrelsen.

[l Endast betablockerare
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Procent
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OPPNA JAMFORELSER 2014, Ff
SoS, LV, SKL

DIAGRAM 194 — LAN: Andel patienter som sjukhusvardats med formaksflimmer och riskfaktor for stroke under 2011-2013, och som
hamtat ut antikoagulantia fran apotek 1/1-30/6 2014. Alla ldrar, aldersstandardiserade varden.
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Killla: Likemedelsregistret och Patientregistret, Socialstyrelsen.




OPPNA JAMFORELSER 2014, Ff
SoS, LV, SKL

DIAGRAM 20A — LAN: Andel patienter med formaksflimmer som sjukhusvardats for stroke under 2011-2012, och som 12-18 manader senare
Antal behandlade

behandlats med antikoagulantia. Avser patienter 55-794r. Aldersstandardiserade virden
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Killla: Likemedelsregistret och Patientregistret, Socialstyrelsen,




OPPNA JAMFORELSER 2014, IHD

SoS, LV, SKL

DIAGRAM 21B — MAN/KVINNOR: Andel patienter som vardats for hjartinfarkt under 2011-2012, och som 12-18 manader senare behandlats
med blodfettsankande behandling. Avser personer under 8o ar. Aldersstandardiserade véarden.
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Antal patienter/1000 invanare RAAS-hammare Halland vs Riket.
Kaélla: Socialstyrelsen
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DDD (miljoner)

Anvandning av RAAS-hammarei Halland, DDD och Kronor
kalla: Concise

———DDD ACEh ——— DDD ACEh komb ——DDD ARB ——DDD ARB komb
— — AUP (kr) ACEh ~ — AUP (kr) ACEhkomb - — AUP (kr) ARB — — AUP (kr) ARB komb
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2010 2011 2012 2013 2014 prognos
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European journal of heart failure
and pocket version

@ European Heart Joumnal (2012) 14, 803-869 ESHRELINGS
7% doi:10.1093/eurheartj/ehs105

CARCROLOMGY™

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

Authors/Task Force Members: John J.V. McMurray (Chairperson) (UK), ESC GUIDEL'NES I.

Stamatis Adamopoulos (Greece), Stefan D. Anker (Germany), Angelo Auricchio  Committee for Practice Guidglines

: _ S _ )  Imprave the quatty of dlinical pragtice and patent eare ;
(Switzerland), Michael Bohm (Germany), Kenneth Dickstein (Norway), Volkmar fe i1 Eurape
Falk (Switzerland), Gerasimos Filippatos (Greece), Candida Fonseca \
(Portugal), Miguel Angel Gomez-Sanchez (Spain), Tiny Jaarsma (Sweden), ;
Lars Keber (Denmark), Gregory Y.H. Lip (UK), Aldo Pietro Maggioni (ltaly), |

Alexander Parkhomenko (Ukraine), Burkert M. Pieske (Austria), Bogdan A. ﬁ“‘ﬂ;fgg;fgmgimnﬁzgﬂsArr:.mwﬂm
Popescu (Romania), Per K. Rennevik (Norway), Frans H. Rutten PR

(The Netherlands), Juerg Schwitter (Switzerland), Petar Seferovic (Serbia), B i @ .I
Janina Stepinska (Poland), Pedro T. Trindade (Switzerland), Adriaan A. Voors —  om/guideine: - Bl

(The Netherlands), Faiez Zannad (France), Andreas Zeiher (Germany).

www.escardio.org/guidelines  of Heart Failure (2012) 14, 803-869 SOCIETY Of



@ Diuretics to relieve |
| symptoms/signs of congestio

EURDPEAM
SOCIETY Gr-
CARDICLOGY

ACE inhibitor (or ARB if not tolerated)

Treatment options for patients LA ALLL

with chronic HFrEF i

ill NYHA class II-IV? |

]

P

Add a MR antagonist

[ Still NYHA class IIFIV? |

(NYHA class II-V)

LVEF < 35%? ]

tes and e Q»

pPlease read the footn:t
the acco_mpanying yee -

ADD ivabradine

(still H‘l’HA class Il-IV and LVEF < 35%7 |

Consider CRT-PICRT-D Consider ICD

[ Still NYHA class II-IV? |

Consider digoxin andlor H-ISDN

If end-stage consider LVAD and/or transplantation

b J

No further specific treatment
Continue in disease management

programme




Patofysiologi

antagonist



Renin-Angiotensin-Aldosteron-Systemet (RAAS)
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Hjartsvikt — riktlinjer for
sjukskoterskebaserad mottagning @sosz2)

Introduktion

Etioloqgi

Symtom och kliniska fynd

Funktionsbeddmning

Diagnostik

Icke-farmakologisk behandling

Farmakologisk behandling

Sjukskoterskebaserad hjartsviktsmottagning

Amnen vid undervisning och information till patienter med hjartsvikt
Behandling med ACE-hdmmare

Behandling med Beta-blockerare

Behandling med aldosteronantagonister

Behandling med angiotensin ll-receptor-blockerare (ARB)
Behandling med diuretika

Uppdaterat fran foregaende version




Initial pharmacological therapy

Diuretics to relieve symptoms/signs of congestion

ACE inhibitor (or ARB if not tolerated)

Add a beta-blocker

(" still NYHA class IlV?

— &

Add a MR antagonist

l

(" still NYHA class II-IV? )

©

ournal (2012) 33, 1787-1847 et

Heart Failure (2012) 14, 803-869 SOCIETY OF

www.escardio.org/guidelines
CARDIOLOGY *



ACE-hammares positiva effekter (vid optimal
dosering!)

v Ger forbattrad v Ger minskad
— Overlevnad — hospitalisering
— arbetsformaga — hjartsviktssymtom
— vansterkammarfunktion — vansterkammar-
remodulering

The CONSENSUS Trial Study Group. Effects of enalapril on mortality in severe congestive heart failure. Results of the cooperative north Scandinavian
enalapril survival study. N Engl J Med 1987;316:1429-35.

The SOLVD Investigators. Effect of enalapril on survival in patients with reduced left ventricular ejection fractions and congestive heart failure.
N Engl J Med 1991;325: 293-302.

The Acute Infarction Ramipril Efficacy (AIRE) Study Investigators. Effect of ramipril on mortality and morbidity of survivors of acute myocardial infarction
with clinical evidence of heart failure. Lancet 1993;342:821-8.



ACE-hammare

v Forstahandsmedel vid nedsatt
vansterkammarfunktion

v Motverkar neuroendokrina aktiveringen
v Central karldilatation

v Perifer karldilatation

Biverkningar

v Hosta
v Hypotension

v Renal insufficiens,
kreatininstegring

v Hyperkalemi

v Angio6dem

Lakemedel Startdos Maldos
Enalapril 25-50mgx1 10 mg x 2
Ramipril 1,25mg x 1 5mgx2alt.10mg x 1




Dosnivaer for ACE-hammare

% av alla patienter
100
80
60
40
20
0
0-49 50-99 100+ % av maldosniva
Agvall B, Dahlstrém U. Patients in primary health care diagnosed and treated as heart failure,
with special reference to gender differences. Scand J Prim Health Care 2001;19:14-9.




. Verifiera nedsatt hjartfunktion
och ev klaffvitier med t ex
ekokardiografi

. Se Over behovet av diuretika

och karldilatation

. Undvik att 6verbehandla med

diuretika
. Starta med lag dos

. Starta forslagsvis
behandlingen med kvallsdos

. Undvik kalium-sparande
behandling i borjan

7.

10.

"Lathund” for ACE-hammarbehandling

Avsluta behandlingen vid
forsdmrad njurfunktion

Uppmaéarksamhet vid
dehydrering (t.ex. diarré, hdg
feber). Extra kontroll av
njurfunktion och K-varde. Ev.
tillfallig dosminskning

Undvik behandling med
NSAID och coxiber

Kontrollera blodtryck,
kreatinin och elektrolyter vid
doshdjning varje 1-2 veckor,
sedan var 3-6 manad



Betablockerare

Reducerar dodligheten v Indikation

Reducerar vid mild, mattlig eller uttalad
hospitaliseringen hjartsvikt (NYHA-klass 1lI-1V)

Farre forsamringar i aven vid asymtomatisk hjartsvikt
hjartsvikt efter hjartinfarkt (NYHA-klass I-1V)
Okar livskvaliteten anvands utover ACE-hammare
Okar funktionsformagan v Kontraindikation

astma bronkiale

symtomgivande bradykardi eller
hypotension

Lakemedel Startdos Maldos
Metoprolol succ. 125-25mg x 1 200 mg x 1
Bisoprolol 1,25-25mgx1 10mg x 1
Carvedilol 3,125 -6.25mg x 2 25-50 mg x 2




ARB (angiotensin ll-receptorblockerare)

v ARB vs placebo

— minskar sjukhus-
inlaggningar

v Indikation

— minskar sjukligheten
— minskar dodligheten

v ARB vs ACE-hamm

are

— likvardiga effekter

andrahandsmedel vid hjartsvikt

anvands vid intolerans av
ACE-hammare

Lakemedel Startdos Maldos
Candesartan 4-8 mg x 1 32mg x 1

Valsartan 20-40 mg x 2 160 mg x 2
Losartan 25-50mg x 1 100 (ev. 150) mg x 1




Aldosteronantagonister

v Reducerar sjukligheten och dkar hospitaliseringen
v Reducerar dodligheten

v Okar funktionsnivan

v Minskar karl- och hjartmuskelfibros

v Minskar sympatikusaktivering och inhibering av
parasympatikus

v Forhindrar kalium- och magnesiumutarmning

| akemedel Startdos Maldos

Spironolakton 25mg x 1 25-50mg x 1
(forstanandsmedel)

Eplerenon 25mg x 1 25-50mg x 1

(postinfarktsvikt)




"Lathund” for behandling med
aldosteronantagonist

v Patient med svar hjartsvikt med NYHA I11-1V
trots behandling med ACE-hammare och diuretika

v Kontrollera kreatinin (<250 mikromol/l)
v Kontrollera kalium (<5,0 mmol/l)

v Lagg till lag dos aldosteronantagonist (spironolakton
12,5-25 mg per dygn)

v Kontroll av kreatinin och kalium efter 4—6 dagar

v Om kalium gar >5 mmol/l bor dosen halveras och om
kalium >5,5 mmol/l avslutas behandlingen

Fritt efter: Diagnostik och behandling av kronisk hjartsvikt. Information fran Lakemedelsverket 1:2006.



Diuretika

v Indikation

v Kan administreras

— symtomgivande hjartsvikt — Intravenost
(NYHA [I-1V) (intramuskulart)
— vatskeretention — peroralt
e reguljart

Loop-diuretika

Tiaziddiuretika

» slow-release
v Snabbt insattande effekt

v Monitoreringsmajligheter

Ldkemedel

dosering

Furosemid

Hydroklortiazid
Bendroflumetazid

40-80 (160) mg/dygn

25-50 (100) mg/dygn
2,5—-10 mg/dygn




Ovriga farmaka

v Digitalis

v Metolazone

v Levosimendan (Simdax®)

v lvabradin (Procoralan®)

v Neprolysin (FDA-godkant)




Pharmacological therapy — Next step

1

( Still NYHA class 1I-IV? )

LVEF <35Y% )

(Sinus rhythm HR 270 beats/min?

e B g

| B
- —— san HeartJournal (2012) 33, 1787-1847 EUR!,,,EM,
www.escardio.org/guidelines nal of Heart Failure (2012) 14, 803-869 CARDIOLOGY



lvabradine

Recommendations

Class

Level

lvabradine

Should be considered to reduce the risk of HF hospitalization in patients in
sinus rhythm with an EF £35 %, a heart rate remaining 270 beats per
minute, and persisting symptoms (NYHA class II-1V) despite treatment
with an evidence-based dose of beta-blocker (or maximum tolerated dose
below that), ACE inhibitor (or ARB), and an MRA (or ARB).

lla

Caveat about EMA labelling: 275 b.p.m.

_ — ope: rtJournal (2012) 33, 17871847
www.escardio.org/guidelines of Heart Failure (2012) 14, 803-869
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SHI;T

Systolic Heart failure treatment with
the /finhibitor ivabradine T rial

Michel Komajda and Karl Swedberg
on behalf of the -’.i:'. Investigators




-’i' Background

Elevated heart rate is associated with poor outcome in a
number of cardiovascular conditions including heart failure

Heart rate remains elevated in many heart failure patients
despite treatment by beta-blockers

lvabradine is a novel heart rate-lowering agent acting by
Inhibiting the /; current in the sino-atrial node

We hypothesized that the addition of ivabradine to
recommended therapy would be beneficial in heart failure
patients with elevated heart rate




Ivabradine: pure heart rate reduction

open
closed closed

\

-
r
e

\

A RR

0 mV .
reduction

-40 m\i//

-70 mV/
\Ivabradine

/:inhibition reduces the diastolic depolarization slope, thereby lowering heart rate

Thollon et al. Br J Pharmacof. 1994:112:37-42.




-’i. Primary objective

To evaluate whether the [ inhibitor ivabradine
Improves cardiovascular outcomes

In patients with

1. Moderate to severe chronic heart failure

2. Left ventricular ejection fraction <35%

3. Heart rate >70 bpm and

4. Recommended therapy




-’i' Study design

Ivabradine 5 mg bid Ivabradine 7.5/5/2.5 mg bid according to
HR and tolerability

Screening
7 to 30 days

Matching placebo, bid

Every 4 months

——— B

Swedberg K, et al. Eur J Heart Fail. 2010;12:75-81.




-’i' Study endpoints

Primary composite endpoint
= Cardiovascular death
= Hospitalisation for worsening heart failure

Other endpoints

= All-cause / CV / HF death
= All-cause / CV / HF hospitalisation

= Composite of CV death, hospitalisation for HF or non-fatal Ml
= NYHA class / Patient & Physician Global Assessment

In total population and in patients with at least 50% target dose of beta-blockers

Swedberg K, et al. Eur J Heart Fail 2010;12:75-81.




-’i' Patients and follow-up

7411 screened
|
6558 randomized
|

! }
3268 to ivabradine 3290 to placebo

Excluded: 27 Excluded: 26

h 4 : ]
3241 analysed 3264 analysed
2 lost to follow-up 1 lost to follow-up

Median study duration: 22.9 months; maximum: 41.7 months




-’i' Baseline characteristics

lvabradine Placebo
3241 3264

Mean age, y 60.7 60.1
Male, % 76 77

Ischaemic aetiology, % 68 67

NYHA I, % 49 49

NYHA I/1V, % 51 51
Previous MI, % 56 56
Diabetes, % 30 31
Hypertension, % 67 66




-’i. Baseline characteristics

lvabradine
3241

Mean heart rate, bpm 80

Mean LVEF, % 29

Mean SBP, mm Hg
Mean DBP, mm Hg

eGFR, mL/min/1.73 m?




-’i' Mean heart rate reduction

Mean ivabradine dose: 6.4 mg bid at 1 month

Heart rate (bpm) 6.5 mg bid at 1 year

90 = === |yabradine
= Placebo

80

I
16 20

Months




-’i. Primary composite endpoint

Ivabradine n=793 (14.5%PY) Placebo n=937 (17.7%PY)
HR = 0.82 [95% Cl 0.75-0.90] <0.0001

Cumulative frequency (%)
40 =

== |vabradine

== Placebo

Months




-’.i. Hospitalisation for heart failure

lvabradine n=514 (9.4%PY) Placebo n=672 (12.7%PY)
HR = 0.74 [95% Cl 0.66-0.83] p<0.0001

Cumulative frequency (%)
30 =

== |vabradine

== Placebo

Months




-’.i. Cardiovascular death

Ivabradine n=449 (7.5%PY) Placebo n=491 (8.3%PY)
HR=0.91 p=0.128

Cumulative frequency (%)
30 =

== |vabradine

== Placebo

Months




-’i. Conclusion

Heart failure with systolic dysfunction and elevated heart rate
IS associated with poor outcomes (primary composite endpoint
In the placebo group is 18%/year)

lvabradine reduced CV mortality or heart failure hospitalisation

by 18% (p<0.0001). The absolute risk reduction was 4.2%

This beneficial effect was mainly driven by a favourable effect
on HF death/hospitalisation (RRR 26%)

Overall, treatment with ivabradine was safe and well tolerated




-’i. Clinical implications

= The addition of ivabradine to recommended
therapy significantly reduces death and

hospitalisations related to heart failure in patients
with heart rate >70 bpm

= The NNT for 1 year to prevent ...

v One primary endpoint is 26

v"One hospitalisation for heart failure is 27
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Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

John J.V. McMurray, M.D., Milton Packer, M.D., Akshay S. Desai, M.D., M.P.H., Jianjian Gong, Ph.D.,
Martin P. Lefkowitz, M.D., Adel R. Rizkala, Pharm.D., Jean L. Rouleau, M.D., Victor C. Shi, M.D.,
Scott D. Solomon, M.D., Karl Swedberg, M.D., Ph.D., and Michael R. Zile, M.D.,
for the PARADIGM-HF Investigators and Committees*
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BACKGROUND
We compared the angiotensin receptor—neprilysin inhibitor LCZ696 with enalapril
in patients who had heart failure with a reduced ejection fraction. In previous stud-
ies, enalapril improved survival in such patients.

METHODS
In this double-blind trial, we randomly assigned 8442 patients with class II, III, or
IV heart failure and an ejection fraction of 40% or less to receive either LCZ696 (at
a dose of 200 mg twice daily) or enalapril (at a dose of 10 mg twice daily), in addi-
tion to recommended therapy. The primary outcome was a composite of death from
cardiovascular causes or hospitalization for heart failure, but the trial was designed
to detect a difference in the rates of death from cardiovascular causes.

PARADIGM-HF



Table 1. Characteristics of the Patients at Baseline.*

Characteristic
Age —yr
Fernale sex — no. (%)
Race or cthnic group — no. (%) 1
White
Black
Asian
Other
Region — no. (%%)
Neorth Arnerica
Latin America
Western Furope and other
Central Fu rope
Asia-Pacific
Systolic blood pressure — mm Hg
Hearl rate — beats rmin
Body-rmass index§
Serum creatinine — |'ng{d|
Clinical features of heart failure
Ischemic cardiormyopathy — no. (38)
Left ventricular ejection fraction — %
Median B-type natriuretic peptide (IQR) — pg/rml
Median N-terminal pro—B-type natriuretic peptide (1QR)
— pg/ml
NYHA functional class — no. (2£)9
|
1l
]
IV
Missing data
Medical history — no. (%)
Hypertension
Diabetes
Atrial fibrillation
Hospitalization for heart failure
Myocardial infarction
Stroke
Pretrial use of ACFE inhibitor|
Pretrial use oFI\RH]

LCZE9E
(N =4187)

63.8+115
279 (21.0)

2763 (66.0)
213 (5.1)
759 (13.1)
452 (10.8)

310 (7.4)
713 (17.0)
1026 (74.5)
1393 (33.3)
745 (17.8)
122215

72412
28.145.5
1.1340.3

2506 (59.9)
29.616.1
255 (155-474)
1631 (885-3154)

180 (4.3)
2995 (71.6)
969 (23.1)
33 (0.8)

7(02)

2969 (70.9)
1451 (34.7)
1517 (36.2)
2607 (62.3)
1818 (43.4)
355 (8.5)
3266 (78.0)
979 (22.2)

Enalapril
(N =4212)

63.8:11.3
953 (22.6)

2781 (66.0)
215 (5.1)
750 (17.8)
466 (11.1)

292 (6.9)
720 (17.1)
1025 (24.3)
1433 (34.0)
742 (17.6)
121215
73412
282455
1.12+03

2530 (60.1)
294463
251 (153-465)
1504 (886-3305)

209 {5.0)
2921 (69.3)
1049 (24.9)

27 {0.6)

6{0.1)

2971 (70.5)
1456 (34.6)
1574 (37.4)
2667 (63.3)
1816 (43.1)
370 (3.8)
3266 (77.5)
963 (22.9)

PARADIGM-HF



Table 1. {Continued.)
LCZ696 Enalapril
Characteristic (N=4187) (N=4212)
Treatments at randomization — no. (%)
Diuretic 3363 (80.3) 3375 (80.1)
Digitalis 1223 (29.2) 1316 (31.2)
Beta blocker 3899 (93.1) 3912 (92.9)
Mineralocorticoid antagonist 2271 (54.2) 2400 (57.0)
Implantable cardioverter—defibrillator 623 (14.9) 620 (14.7)
Cardiac resynchronization therapy 292 (7.0 282 (6.7)

# Plus—minus values are means +SD. There were no significant differences between the two groups except for the use of
digitalis (P=0.04) and mineralocorticoid-receptor antagonists (P=0.01), with values not adjusted for multiple testing.
Percentages may not total 100 because of rounding. More details about the baseline characteristics are provided in
Section 3 in the Supplementary Appendix. To convert the values for creatinine to micromoles per liter, multiply by 88.4.
IQR denotes interquartile range.

T Race or ethnic group was reported by the investigators.

i This category includes South Africa and Israel.

§ The body-mass index is the weight in kilograms divided by the square of the height in meters.

§ The data for New York Heart Association (NYHA) class reflect the status of patients at the tirme of randomization. Patients
were required to have at least NYHA class Il symptomns at screening.

| At the screening visit, 20 patients were not receiving the protocol-required treatment with an angiotensin-converting—
enzyme (ACE) inhibitor or an angiotensin-receptor blocker (ARB), and 45 patients were taking both drugs. Doses of
pretrial ACE inhibitors and ARBs are provided in the Supplementary Appendix.

PARADIGM-HF



A Primary End Point

1.0+
Hazard ratio, 0.80 (95% Cl, 0.73-0.87)
P<0.001
£ 0.6+
=
= 0.5
g
& 0.4 .
£ Enalapril
2 034
=
E 02 LCZ696
[¥)
0.1+
0.0 T T T T T T 1
0 180 360 540 720 900 1080 1260
Days since Randomization
No. at Risk
LCZ696 4187 3922 3663 3018 2257 1544 896 249
Enalapril 4212 3883 3579 2922 2123 1488 853 236

B Death from Cardiovascular Causes

1.0+

0.6+
0.5+
0.4+
0.3+

0.2+

Cumulative Probability
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Hazard ratio, 0.80 (95% CI, 0.71-0.89)
P<0.001

Enzlapril

LCZ696
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No, at Risk
LCZ696 4187 4056
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2478 1716 1005 280
2410 1726 994 279
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=
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e 0.4
@
2
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D Deathfrom Any Cause
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0.4+
0.3+

0.2+
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0.0

Hazard ratia, 0.84 (95% Cl, 0.76-0.93)
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1
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360 540 720 900 1080 1260
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2478 1716 1005 280
2410 1726 994 279

Figure 2. Kaplan—-Meier Curves for Key Study Outcomes, According to Study Group.

Shown are estimates of the probability of the primary composite end point (death from cardiovascular causes or first hospitalization for
heart failure) (Panel A), death from cardiovascular causes (Panel B), first hospitalization for heart failure (Panel C), and death from any

cause (Panel D).

PARADIGM-HF



Table 2. Primary and Secondary Outcomes.*

Hazard Ratio

LCZ696 Enalapril or Difference
Qutcome (N=4187) (N=4212) (95% Cl) P Value
Prirnary composite outcorne — no. (%)
Death from cardiovascular causes or first 914 (21.8) 1117 (26.5) 0.80 (0.73-0.87) <0.001
hospitalization for worsening heart failure
Death from cardiovascular causes 558 (13.3) 693 (16.5) 0.80 (0.71-0.89) <0.001
First hospitalization for worsening heart failure 537 (12.8) 658 (15.6) 0.79 (0.71-0.89) <0.001
Secondary outcomes — no. (%)
Death from any cause 711 (17.0) &35 (19.8) 0.84 (0.76-0.93) <0.001
Change in KCCQ clinical summary score at & moT -2.99+0.36 -4.63+0.36 1.64 (0.63-2.65) 0.001
New-onset atrial fibrillation} &4 (3.1) 23 (3.1) 0.97 (0.72-1.31) 0.83
Decline in renal function§ 94 (2.2) 108 (2.6) 0.86 (0.65-1.13) 0.28

* Hazard ratios were calculated with the use of stratified Cox proportional-hazard models. P values are two-sided and were calculated by
means of a stratified log-rank test without adjustment for multiple comparisons.

T Scores on the Kansas City Cardiomyopathy Questionnaire (KCCQ) range from 0 to 100, with higher scores indicating fewer symptoms and
physical limitations associated with heart failure. The treatrment effect is shown as the least-squares mean (+SE) of the between-group dif-
ference.

i A total of 2670 patients in the LCZ696 group and 2638 patients in the enalapril group who did not have atrial fibrillation at the randomiza-
tion visit were evaluated for new-onset atrial fibrillation during the study.

§ A decline in renal function was defined as end-stage renal disease or a decrease of 50% or more in the estimated glomerular filtration rate
(eGFR) from the value at randomization or a decrease in the eGFR of more than 30 ml per minute per 1.73 m?, to less than 60 ml per min-
ute per 1.73 m>.

PARADIGM-HF




Subgroup

All patients
Age
<B5 yr
=65 yr
Age
<75 yr
=75 yr
Sex
Male
Female
Race
White
Black
Asian
Mative American
Other
Region
North America
Latin America
Western Europe and other
Central Europe
Asla-Padfic
NYHA class
Forll
lor IV
Estirnated GFR
<60 mifmin/1.73 m?
260 ml{min/1.73 m?
Driabetes
Mo
Yes
Systalic blood pressure
sMedian
=Median
Ejection fraction
sMedian
>Median
Ejection fraction
=35%
>35%
Atrial fibrillation
Mo
Yes
NT-proBMNP
=Median
=Median
Hypertension
Mo
Yes
Prior use of ACE inhibitor
Mo
Yes
Prior use of aldosterone antagonist
Mo
Yes
Prior hospitalization for heart faillure
Mo
Yes
Time since diagnosis of heart failure
=lyr
=1to5yr
=5yr

LCZ 696

4187

2111
2076

3403
784

3308
879

2763
213
759

24
Rl

310
713
1026
1393
745

3178
1002

1541
2646

2736
1451

2298
1889

2739
1948

3715
477

2670
1517

2079
2103
1718
2969

921
Kriil]

1916
2271

1580
60/

1275
1621
1291

o,

Enalapril

4212

7168
2044

3433
779

3759
953

2781
rak]
750

&
378

292
720
1025
1433
142
3130
1076

1520
692

2756
1456

99
1913

275
1936

3722
459

638
1574

2116
il oy

1741
2971

946
3266

1812
2400

1545
66/

1248
1611
1353
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Table 3. Adverse Events during Randomized Treatment.*

Event

Hypotension
Symptomatic
Symptomatic with systolic blood pressure <90 mm Hg
Elevated serurn creatinine
=2.5 mg/dl
=3.0 mg/dl
Elevated serum potassiurm
>5.5 mrmol/liter
>6.0 mrmol/liter
Cough
Angioedernat
No treatment or use of antihistamines only

Use of catecholamines or glucocorticoids without
hospitalization

Hospitalization without airway compromise

Airway compromise

LCZ696
(N =4187)

588 (14.0)
112 (2.7)

139 (3.3)
63 (1.5)

674 (16.1)
181 (4.3)
474 (11.3)

10 (0.2)
6 (0.1)

3(0.1)
0

no, (%)

Enalapril
(N =4212)

188 (4.5)
83 (2.0)

727 (17.3)
236 (5.6)
601 (14.3)

5 (0.1)
4(0.1)

1(<0.1)
0

P Value

<0.001
<0.001

0.007
0.10

0.15
0.007
<0.001

0.19
0.52

031

% Shown are results of the analyses of prespecified safety events at any time after randomization. The numbers of pa-
tients who perrmanently discontinued a study drug were as follows: for hypotension, 36 (0.9%6) in the LCZ696 group
and 29 (0.7%) in the enalapril group (P=0.38); for renal impairment, 29 (0.7%) and 59 (1.4%), respectively (P=0.002);

and for hyperkalernia, 11 {0.396) and 15 (0.4%%), respectively (P=0.56).
T Angioederna was adjudicated in a blinded fashion by an expert committee,

PARADIGM-HF
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Figure 1. Numbers of Patients with Heart Failure
Who Would Need to Be Treated to Reduce Any-Cause

Mortality in Seven Clinical Trials.

SOLVD-T denotes Studies of Left Ventricular Dysfunction—

Treatrment.® The data for the MADIT-CRT study are
from the initial report, with an average follow-up of

2.5 years,
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CONCLUSIONS

LCZ696 was superior to enalapril in reducing the risks of death and of hospitaliza-
tion for heart failure. (Funded by Novartis; PARADIGM-HF ClinicalTrials.gov num-
ber, NCT01035255.)

N ENGL ) MED 371;11  NEJM.ORG SEPTEMEER 11, 2014
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Behandling av hjartsvikt

Livsstilsrad

Farmakologisk behandling

Biventrikular (svikt-)pacemaker, CRT-P/CRT-D
CD (Implantabel defibrillator)
Hjarttransplantation

Revascularisering, CABG/PCI

Klaffkirurgi (ex. TAVI)




When to consider CRT and ICD
! |

( Still NYHA class Il-IV and LVEF <35%?

(_ ORsduration2120ms? ]

AT SN
2 -.-u-.{"'

Consider CRT-PICRT-D Consider ICD

( StilNYHAclass I-IV? )

No further specific treatment

Continue in disease management
programme

Consider digoxin andlor H-ISDN
If end-stage consider LVAD andlor transplantation

©
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Sammanfattning

NTproBNP bast for att uteslutande av CHF

Minst kombination av ACE och betablockad vid CHF,

ofta aven aldosteronantagonister. Forbattrar avsevart
symptom och prognos

Ev. andra farmaka som tillagg, hanteras av
hjartspecialist

Ytterligare andra behandlingsmadjligheter kan finnas

Glom inte LMK’s Terapirek. och " Hjartsvikt — riktlinjer
for sjukskoterskebaserad mottagning”







