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Diagnostik

Upptack hjartsvikt GENAST!

Andfaddhet

Bensvullnad NT-proBNP

Trétthet >125 ng/I Diagnos

Ekokar-

diografi Nedsatt systolisk eller
diastolisk
vansterkammarfunktion

Vid misstankt hjartsvikt efter patologiskt EKG och/eller
NT-proBNP >125 ng/| ska ekokardiografi utféras for diagnos. Nydebuterade
hjartsviktspatienter bor remitteras till en hjartsviktsmottagning inom SLL

samarbete mellan > Institutet Stockholms l3ins

Program 40 dr ett :\;—%l‘;{;‘— Kal‘Q"nska JJ&
".W J landsting
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Hjartsvikt definitioner ESC Guidelines
2016

« HFrEF; Heart Failure with reduced Ejection Fraction(EF)=hjartsvikt
med nedsatt vansterkammarfunktion, EF<40%

« HFmrEF; Heart Failure with mid range Ejection Fraction(EF)=hjartsvikt

med vansterkammarfunktion (EF) mellan 40-49%

 HFpEF; Heart Failure with preserved Ejection Fraction(EF)=hjartsvikt
med bevarad vansterkammarfunktion, EF>50%

2. Ett av foljande:
a.vansterkammarhypertrofi
eller férstoring av vanster
formak
b.diastolisk dysfunktion
enligt ekokardiografi

Kriterium | HFrEF HFmrEF HFpEF

1 Symtom och kliniska fynd Symtom och kliniska fynd Symtom och kliniska fynd
2 LVEF <40% LVEF 40-49% LVEF >50%

3 I.NT-pro-BNP >125 ng/L

I.NT-pro-BNP >125 ng/LL
2. Ett av foljande:
a. viansterkammarhypertrofi
eller forstoring av vanster

formak

b. diastolisk dysfunktion

enhigt ekokardiografi

Patric Karlstrom
2019-10-02

Ponikowski et al. European Heart Journal (2016) 37, 2129-2200
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Hjartsviktsbehandling

 FOrebygg hjartsvikt
— Hypertoni
— Hjartinfarkt
— ROkning
— Overvikt
— Diabetes
— Droger/lakemedel

Patric Karlstrém Region
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Hjartsviktsbehandling

» Icke farmakologisk behandling
« Farmakologisk behandling
« Kirurgisk
— PCI/CABG
— Klaffoperation
— Pacemaker
— Hjarttransplantation/pumpar
— Annan invasiv atgard

Patric Karlstrém Region
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

« Behandla bakomliggande orsak
— Klaffel
— Hijéartinfarkt
— FOrmaksflimmer

Patric Karlstrém Region

2019-10- Jonkdpings lan

02



Icke-farmakologisk behandling
(komplement till farmakologisk behandling)

« Strukturerat omhandertagande i hjartsviktsteam
« RoOkstopp

« Minskat saltintag

« Vatskerestriktion

« Alkoholrestriktion

« Viktkontroll

« Anpassad fysisk aktivitet

« Utbildning / radgivning

« Traning

Patric Karlstrém Region
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Farmakologisk behandling

«Q

@ European Heart Journal (2016) 37, 2129-2200 ESC GUIDELINES
s v doc10.109 Meurheartiehw 128

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

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

Authors/Task Force Members: Piotr Ponikowski* (Chairperson) (Poland),

Adriaan A. Voors* (Co-Chairperson) (The Netherlands), Stefan D. Anker (Germany),
Héctor Bueno (Spain), John G. F. Cleland (UK), Andrew }. S. Coats (UK),

Volkmar Falk (Germany), José Ramon Gonzalez-Juanatey (Spain), Veli-Pekka Harjola
(Finland), Ewa A. Jankowska (Poland), Mariell Jessup (USA), Cecilia Linde (Sweden),
Petros Nihoyannopoulos (UK), John T. Parissis (Greece), Burkert Pieske (Germany),
Jillian P. Riley (UK), Giuseppe M. C. Rosano (UK/Italy), Luis M. Ruilope (Spain),
Frank Ruschitzka (Switzerland), Frans H. Rutten (The Netherlands),

Peter van der Meer (The Netherlands)

D Revi Fili (CPG Review C ) ( ). Jahn ). V. McMurray (CPG Review
Coordinator) (UK), Victor Ab (F ). Stephan Achenbach ¥). Stefan A Il (Morway),

Nawwar Al-Attar (UK), John James Atherton (Australia), Johann Bauersachs (Germany), A. John Camm (UK),

Scipione Carerj (italy), Claudio Ceconi (ltaly), Antonic Coca (Spain), Perry Elliott (UK), Cetin Erol (Turkey).
Justin (Spain), Donna Fitzsimons (UK), Marco Guazzi (ltaly),

Patric Karlstrom
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Table | Classes of recommendations

Classes of
recommendations

Definition

Suggested wording to use

Farmakologisk behandling

Patric Karlstrom

2019-10-02

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

Data derived from a single randomized
Level of

clinical trial or large non-randomized
evidence B

studies.
Level of Consensus of opinion of the experts and/
e or small studies, retrospective studies,

registries.
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Farmakologisk behandl
Systolisk hiartsvikt (EF<40%)

Patric Karlstrom

2019-10-02

Patient with symptomatic* HFrEF® M class 1
n Class Ila

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

Still symptomatic No

and LVEF <35%

Yes l

Add MR antagonist®*

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

Yes

N
Still symp °
and LVEF <35%

Yes l
| | l

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)' QRS duration =130 msec HR =70 bpm

ARNI to replace =T need for Ivabradine
ACE- CR

bined if indi J4

35% despite OMT

=

If LVEF
or a history of symptomatic VT/VF, implant ICD

These above tr may be

}

Resistant symptoms

=l e

Consider digoxin or H-ISDN Mo further action required
or LVAD, or heart transplantation Consider reducing diuretic dose
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Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class | recom-
mendation; yellow indicates a class lla recommendation. ACE| = angiotensin-converting enzyme inhibitar; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor neprilysin inhibitar; BMP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch blodk; LVAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =
mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide; NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. “if ACE
inhibitor not tolersted/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 (BNP = 250 pgiml or MTproBNP = 500 pg/ml in men and 750 pgimlin women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). ®in doses equivalent to enalapril 10 mg bi.d. "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.

iIng av HFrEF
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

« Vatskedrivande vid vatskeretention

— Furosemid (Furix, Impugan), bumetanid (Burinex)

— Akut sviktande ge diuretika intravenost
— Underhallsbehandling med tablett
— Symptomatisk behandling

Other pharmacological treatments recommended in selected patients with symptomatic (NYHA Class lI-IV) heart

failure with reduced ejection fraction

Recommendations Class* | Level® | Ref-

Diuretics

Diuretics are recommended in order to improve symiptoms and exercise capadty in patients with signs and/or symptoms of congestion. B 178, 179

Diuretics should be considered to reduce the risk of HF hospitalization in patients with signs and/or symptoms of congestion. lla B 178, 179
Patric Karlstrém Region
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

Patient with symptomatic* HFrEF® W Class

D e

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

Class lla

and LVEF <35

Yes l

Add MR antagonist**

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

Yes

Patric Karlstrém Region
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

ACE-hammare

Ger 6kad overlevnad + minskad morbiditet + 6kad livskvalitet +

Okad fysisk kapacitet

Pharrr logical treat ts indicated in patients with
symptomatic (NYHA Class 11-1V) heart failure with
reduced ejection fraction

[

ommendations

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

o blocker is recommended,
= ° for
patients with stable, sympromnm
HFrEF to reduce the risk of HF
hospitalization and death.

An MRA is recommended for
patients with HFrEF, who remain
symptomatic despite treatment
with an ACE-Ianda

beta-blocker, to reduce the risk of
HF hospitalization and death.

ACEl = angiotensin-converting enzyme inhibitor; HF = heart failure; HFEF =
heart failure with reduced ejection fraction; MRA = mineralocorticoid receptor
antagonist; NYHA = MNew York Heart Association.

“Class of recommendation.

“Level of evidence.

“Reference(s) supporting recommendations.

“Or ARE if ACE! is not tolerated/contraindicated

Patric Karlstrom

2019-10-
02
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

« ACE-hammare
» Enalapril 2,5 mg->20 mg
» Ramipril 2,5 mg 210 mg

EProbabiIity 0.8

L b0 ccconobanannnes : = .. . == Placebo: | ... . . .. . ...

Enalapril

B 1 B 1 -l 1 B 1 B
0} 2 4 6 8 i0 12
' Months after randomization
Placebo: 126 78 . 59 47 34 24 17
Enalapril: 127 98 - 82 73 59 42 - 26

; : :  .CONSENSUS Trial Study Group. N Engl ] Med 1987;316:1420-35. _
Patric Karlstrém Region
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Hog dos mot lag dos ACEi
« 3164 patienter, NYHA II-1V
« EF <30 %
« Lisinopril 2,5-5 mg/dag vs 32,5-35 mg/dag
* Ingen skillnad i mortalitet P=0.128
» HF hospitalisering | 24 % :\R
. DOAd/HF hosp. P=0.002 | &

|
1
T i \x\\
3 ] N,
= 507 ~ Ee
Z ““H_HHHH —
0 1 S
»
([x] :
SR T -z E 4 hoi] 3|'.~ L]
TIME TO DEATHHOSPITALIZATHON (MONTHS)
Milton Packer. Circulation, Volume: 100, Issue: 23, .
Patric Karlstrém Pages: 2312-2318, DOI: Region

(10.1161/01.CIR.100.23.2312)
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Systolisk hjartsvikt (EF<40%)

Patient with symptomatic* HFrEF® B Class |

Class lla

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

—_— | —
No

Still symptomatic
and LVEF =35%

Yes l

Add MR antagonist®s

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

Yes

Patric Karlstrém Region
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

e Betablockad

Okad 6verlevnad + minskad morbiditet
+ Okad livskvalitet + 6kad fysisk kapacitet

Pharrr logical treat ts indicated in patients with
symptomatic (NYHA Class 1l-1V) heart failure with
reduced ejection fraction

Recommendations

An ACE-I* is recommended,
in addition to a beta-blocker,

ospitalization and death

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

symptomatic despite treatment
with an ACE-I? and a
beta-blocker, to reduce the risk of
HF hospitalization and death.

ACEl = angiotensin-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 AREB if ACE is not tolerated/contraindicated

Patric Karlstrém Region
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

e Betablockad

» Metoprolol 12.5-25 mg->200 mg/dag, risk reduktion 34 % p=0.0062

af
el B

» Bisoprolol 1.25 mg->10 mg/dag .
laebo
risk reduktion 34 % p<0.0001 g | T Metapelol R A
E‘_; . p=000ET | mjuFad)
1 ,:_ p=000005 [naminal
& ¢
2 i
H -

g ii% Bisoprolol 3

(] ]

c

A

£ S

9 08 Placebo T

E -‘I - -

07 | 2t
Foliow-up [mont ha)
- c : x — Figure 2: Kaplan-Meier curves of cumulative percentage of
0 200 400 600 800 1000 | o" - m"'; P _

Pat Follow-up duration (days) Region
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Farmakologisk behandling av HFrEF
Systolisk hjartsvikt (EF<40%)

Patient with symptomatic® HFrEF® B Cass |
.- Class 1la

Therapy with ACE-I* and beta-blocker

(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic
and LVEF =35%

Add MR antagonist®*

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

~—s] _—

Patric Karlstrém Region
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NYHA-klass

NYHA I

NYHA 1l

Patric Karlstrom

2019-10-02

NYHA funktionsklasser

Klinisk bild
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

* Mineralreceptorantagonist MRA
— Spironolakton, eplerenone

Patric Karlstrém Region
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

- MRA

Okad 6verlevnad + minskad morbiditet
+ Okad livskvalitet + 6kad fysisk kapacitet

Pharrr logical treat ts indicated in patients with
symptomatic (NYHA Class 1l-1V) heart failure with
reduced ejection fraction

Recommendations

An ACE-I* is recommended,

in addition to a beta-blocker,
for symptomatic patients with
HFrEF to reduce the risk of HF
hospitalization and death

A beta-blocker is recommended,

in addition an ACE-*, for

patients with stable, symptomartic

HFrEF to reducs
g :

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.

» ailure; HFrEF =
heart failure with reduced eyeeR SRR PIIUA — mineralocorticaid receptor
antagonist; NYHA = New York Heart Association.
*Class of recommendation.

“Level of evidence.

“Reference(s) supporting recommendations

“Or AREB if ACE is not tolerated/contraindicated

Patric Karlstrém Region
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

« MRA
» Spironolakton 12.5-25 mg->50 mg (RR 0.70, P<0.001)
» Eplerenone 25 mg->50 mg

A
100+ .
£ Hazard ratio, 0.63 (95% Cl, 0.54-0.74)
5 P<0.001
QQ, 60
: €
o
E § 50+
&3
E 5 404
g £ § Placebo
@ S g 304
5 (=]
s £%
z 28 2
: S ké' Eplerenone
S =
LS )
g_ch 104
w
(=]
I
0 I 1 I
0 1 2 3
e, Years since Randomization
Months No. at Risk
:ln “bnlsﬁ 841 715 723 678 628 592 6565 483 379 280 179 92 36 placebo 1373 848 512 199
S:i‘:mzlacmne 827 766 73 698 6ED 639 B0R E26 419 ME 193 12 43 Eplerenone 1364 925 562 232
Patric Karlstrém Region
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Farmakologisk behandling av HFrEF

Systolisk hjartsvikt (EF<40%)

W class 1

Class |la

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

Add MR antagonist®*

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

N
- Still symp °
é and LVEF <35%
g Yes l
-5
g | | |
=
ﬂ Able to tolerate Sinus rhythm, Sinus rhythm,"
o ACEI (or ARB)' QRS duration =130 msec HR =70 bpm

ARNI to replace [SFE I need for Ivabradine
ACE- CRy

These above tr may be bined if indicated

}

Resistant symptoms

=l e

Consider digoxin or H-ISDN Mo further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

If LVEF
or a history of symptomatic VT/VF, implant ICD

=4
£
=
3
oo
=
=]
v
-
(=]
@
=
h=l
"
-
s
L
“
c
o
8
o
=
=
@
>
32
g
o
2
"
K
o
g
3
(]

Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class | recom-
mendation; yellow indicates a class lla recommendation. ACE| = angiotensin-converting enzyme inhibitar; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor neprilysin inhibitor; BNP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch block; LMAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =

mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide: NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. If ACE
inhibitor not tolersted/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 (BNP > 250 pg/mi or MTproBMP = 500 pg/ml in men and 750 pg/ml in women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). *in doses equivalent to enalapril 10 mg bid "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

« Angiotensin receptor blockad ARB
— Candesartan, valsartan, losartan

Om patienten inte tal ACE-hammare

Patric Karlstrém Region
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

* ARB

Okad overlevnad + minskad morbiditet
+ Okad livskvalitet + 6kad fysisk kapacitet

An AR is recommended to reduce the isk of HF hospitaizaton and cariovascular death in symptomatic patents unable to
gerate an ACE:/ (paients should also recete 2 beca-blocker and an MRA)

An ARB may be considered to
with a betz-blocker who are unable to tolerate an MRA

Patric Karlstrém Region
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Behandling av HFrEF

Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

- ARB
» Losartan 50 mg->150 mg
» Valsartan 40 mgx2->160 mgx2
» Candesartan 4-8 mg—>32 mg
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Hog dos mot lag dos
1921/1913 patienter hog/lag-dos

NYHA -1V
66 ar, 70 % man
EF< 40 %

Losartan 50 mg vs 150 mg

4,7 ars uppfoljning

DOd/HF hosp. P=0.027

60— —— Losartan 50 mg
....... Losartan 150 mg

50—

40— Hazard ratio=0-90 (95% Cl 0-82-0-99); p=0-027

30—

......
o
,,,,

Patients with first event (%)

20—

10—
0 | 1 | | |
0 1 2 3 4 5
Years
Number at risk
Losartan 50 mg 1646 1422 1277 1126 644
Losartan 150 mg 1684 1493 1344 1205 711
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Systolisk
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Patient with symptomatic* HFrEF® M class 1
n Class Ila

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

No

Still symptomatic
and LVEF <35%

Yes l

Add MR antagonist®*
(up-titrars =~ _— * dage)

Yes

Still symp
and LVEF <35%

Yes l
Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)' QRS duration =130 msec HR =70 bpm

ARNI to replace need for
&= -

These above tr may be bined if indicated

}

Resistant symptoms

=l e

Consider digoxin or H-ISDN Mo further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD
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Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class | recom-
mendation; yellow indicates a class lla recommendation. ACE| = angiotensin-converting enzyme inhibitar; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor neprilysin inhibitar; BMP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch blodk; LVAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =
mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide; NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. “if ACE
inhibitor not tolersted/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 (BNP = 250 pgiml or MTproBNP = 500 pg/ml in men and 750 pgimlin women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). ®in doses equivalent to enalapril 10 mg bi.d. "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.

hjartsvikt (EF<40%)
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Farmakologisk behandling av HFrEF

Systolisk hjartsvikt (EF<40%)
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Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class | recom-
mendation; yellow indicates a class lla recommendation. ACE| = angiotensin-converting enzyme inhibitar; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor neprilysin inhibitor; BNP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch block; LMAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =

mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide: NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. If ACE
inhibitor not tolersted/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 (BNP > 250 pg/mi or MTproBMP = 500 pg/ml in men and 750 pg/ml in women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). *in doses equivalent to enalapril 10 mg bid "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

« |vabradine ar en jonkanalhammare (If kanaler) med hog
selektivitet. If jonkanalen paverkar sinusknutan och leder till
sankt hjartfrekvens. Ivabradine har ingen antiarytmisk effekt och
paverkar inte hjartkontraktiliteten.

If-channel inhibitor
Ivabradine should be considered to reduce the risk of HF hospitalization and 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 180
blocker (or maximum telerated dose below that), ACE-l (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
LVEF <35%, in sinus rhythm and a resting heart rate =70 bpm who are unable to tolerate or have contra-indications for a lla 181
beta-blocker. Patients should also receive an ACE-| (or ARB) and an MRA (or ARB).
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

« |vabradine
— Ivabradine 5 mgx2-> 7.5 mgx2

Om patienten har svart att tolerera betablockad
Har sinus rytm
Frekvens dver 75/min
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Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class | recom-
mendation; yellow indicates a class lla recommendation. ACE| = angiotensin-converting enzyme inhibitar; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor neprilysin inhibitar; BMP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch blodk; LVAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =
mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide; NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. “if ACE
inhibitor not tolersted/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 (BNP = 250 pgiml or MTproBNP = 500 pg/ml in men and 750 pgimlin women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). ®in doses equivalent to enalapril 10 mg bi.d. "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.
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=l e

Consider digoxin or H-ISDN Mo further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class | recom-
mendation; yellow indicates a class lla recommendation. ACE| = angiotensin-converting enzyme inhibitar; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor neprilysin inhibitar; BMP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch blodk; LVAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =
mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide; NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. “if ACE
inhibitor not tolersted/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 (BNP = 250 pgiml or MTproBNP = 500 pg/ml in men and 750 pgimlin women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). ®in doses equivalent to enalapril 10 mg bi.d. "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

« Utvardera behov av CRT=Cardiac Resynchronization Therapy
— CRT rekommenderas om QRS-durationen 2130 ms

Recommendations for cardiac resynchronization therapy implantation in patients with heart failure

Recommendations Class?® | Level®

CRT is recommended for symptomaric patients with HF in sinus rhythm with a QRS duration =150 msec and LEBB QRS
morphaology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT should be considered for symptomatic patients with HF in sinus riythm with a QRS duration =150 msec and non-LBEB
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortalicy.

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration of 130-149 msec and LBBB QRS
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT may be considered for symptomatic patients with HF in sinus rhythm with 2 QRS duraticn of 130~149 msec and non-LBBB
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT rather than RV pacing is recommended for patients with HFrEF regardless of MYHA class who have an indication for ventricular
padng and high degree A¥ block in order to reduce morbidity. This indudes padents with AF (see Secdon 10.1).

CRT should be considered for patients with LVEF <35% in NYHA Class IHV® despite OMT in order to improve symproms and
reduce morbidity and mortality, if they are in AF and have a QRS duration =130 msec provided a strategy to ensure bi-ventricular
capture is in place or the patient & expected to return to sinus rhythm.

Patients with HFrEF who have received a conventional pacemaker or an ICD and subsequently develop worsaning HF despite OMT
and who have a high proportion of RV pacing may be considered for upgrade to CRI.This does not apply to patients with stable HE

274277

CRT is contra-indicated in patients with a QRS duration < 130 msec.
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Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class | recom-
mendation; yellow indicates a class lla recommendation. ACE| = angiotensin-converting enzyme inhibitar; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor neprilysin inhibitar; BMP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch blodk; LVAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =
mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide; NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. “if ACE
inhibitor not tolersted/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 (BNP = 250 pgiml or MTproBNP = 500 pg/ml in men and 750 pgimlin women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). ®in doses equivalent to enalapril 10 mg bi.d. "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.
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Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class | recom-
mendation; yellow indicates a class lla recommendation. ACE| = angiotensin-converting enzyme inhibitar; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor neprilysin inhibitar; BMP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch blodk; LVAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =
mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide; NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. “if ACE
inhibitor not tolersted/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 (BNP = 250 pgiml or MTproBNP = 500 pg/ml in men and 750 pgimlin women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). ®in doses equivalent to enalapril 10 mg bi.d. "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

— ARNI=Angiotensin receptor neprilysin inhibitor

— Entresto
— Valsartan (ARB) och sacubitril (hd&mmar neprilysin)
— Minskar nedbrytning av natriuretiska peptider t.ex. BNP

Leder till; Sankt blodtryck, minskar sympatikus tonen, sanker

aldosteron nivaerna, minskar fibros samt hypertrofi och okar
diures.
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Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

— ARNI=Angiotensin receptor neprilysin inhibitor

— Entresto 49/51 mgx2->97/103 mgx2

Angiotensin receptor neprilysin inhibitor

Sacubitrilivalsartan is recommended as a replacement for an ACE-| to further reduce the risk of HF hospitalization and death in
ambulatory patients with HFrEF who remain symptomatic despite optimal treatment with an ACE-l, a beta-blocker and an MRA?

162

— OBS! 36 timmars uppehall om patienten star pa ACE-
hammare
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Entresto vs Enalapril
8400 patienter

64 ar

EFca. 30 %

Behandling av HFrEF
Hjartsvikt med nedsatt vansterkammarfunktion, EF<40%

A Primary End Point
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Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class | recom-
mendation; yellow indicates a class lla recommendation. ACE| = angiotensin-converting enzyme inhibitar; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor neprilysin inhibitar; BMP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch blodk; LVAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =
mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide; NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. “if ACE
inhibitor not tolersted/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 (BNP = 250 pgiml or MTproBNP = 500 pg/ml in men and 750 pgimlin women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). ®in doses equivalent to enalapril 10 mg bi.d. "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.
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Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class | recom-
mendation; yellow indicates a class lla recommendation. ACE| = angiotensin-converting enzyme inhibitar; ARB = angiotensin receptor blocker;
ARNI = angiotensin receptor neprilysin inhibitar; BMP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch blodk; LVAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =
mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide; NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. “if ACE
inhibitor not tolersted/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 (BNP = 250 pgiml or MTproBNP = 500 pg/ml in men and 750 pgimlin women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). ®in doses equivalent to enalapril 10 mg bi.d. "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.
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Figure 7.1 TherapeutiTe
mendation; yellow indicates a class lla recommenaation. ACE| = angiotensin-converting enzyme inhisitor; ARB = angiotensin receptor blocker:
ARNI = angiotensin receptor neprilysin inhibitar; BMP = B-type natriuretic peptide: CRT = cardiac resynchronization therapy; HF = heart fail-
ure; HFrEF = heart failure with reduced ejection fraction; H-ISDMN = hydralazine and isosorbide dinitrate; HR = heart rate; ICD = implantzble
cardioverter defibrillator; LBBE = left bundle branch blodk; LVAD = left ventricular assist device; LVEF = left ventricular ejection fraction; MR =
mineralocorticoid receptor; NT-proBNP = N-terminal pro-B type natriuretic peptide; NYHA = New York Heart Association; OMT = optimal
medical therapy: VF = ventricular fibrillation: VT = ventricular tachycardia. *Symptomatic = NYHA Class IHV. "HFrEF = LVEF <40%. If ACE
inhibitor not tolersted/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 (BNP > 250 pg/mi or MTproBMP = 500 pg/ml in men and 750 pg/ml in women).
“With an elevated plasma natriuretic peptide level (BNP > 150 pgiml or plasma NT-proBMNP = 600 pgimL, or if HF hospitalization within recent
12 months plasma BNP = 100 pg/mL or plasma NT-proBNP = 400 pg/mL). *in doses equivalent to enalapril 10 mg bid "With a hospital admis-
sion for HF within the previous year. 'CRT is recommended if QRS = 130 msec and LBEB (in sinus rhythm). 'CRT should/may be considered if
QRS > 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and B and corresponding web pages.
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