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Angiotensin-converting enzyme
inhibitors

Effect of ACEIl in Patients With CHF ACE-Is were the first class of drugs shown to

CONSENSUS and SOLVD reduce mortality and morbidity in patients

CONSENSUS* SOLVD Treatment! .
NYHA Class IV NYHA Class lI-lI with HFrEF

Placsbo They have also been shown to improve
symptoms

They are recommended in all patients unless

contraindicated or not tolerated.

They should be uptitrated to the maximum

tolerated recommended doses.
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Beta-blockers

Beta-blockers have been shown to reduce
BETA-BLOCKER HF TRIALS mortality and morbidity in patients with HFrEF,
PGS in addition to treatment with an ACE-I and
diuretic.

They also improve symptoms

There is consensus that ACE-l and beta-
blockers can be commenced together as soon
as the diagnosis of symptomatic HFrEF is
established.

Beta-blockers should be initiated in clinically
stable, euvolaemic, patients at a low dose and
gradually uptitrated to the maximum tolerated
dose.
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Mineralocorticoid receptor antagonists

MRAs Beneficial TP AT .
Funded by the nicer — \]RA | I
in HFrEF and Post-MI LVD S (splrono actone or ep erenone) are

recommended, in addition to an ACE-l and a

RALES EPHESUS EMPHASIS beta-blocker, in all patients with HFrEF to
\EtEIE T (Fasglh (MIdHFER) — reduce mortality and the risk of HF
30% Risk Reduction 15% Risk Reduction 22% Risk Reduction . . .
i .. NOspitalization.
. ® \ They also improve symptoms.
o "= " Caution should be exercised when MRAs are
o0 used in patients with impaired renal function
1 maom Sl et and in those with serum potassium
o 12Nmms 2 36 0 12M°"ths 2 36 0 1'2M°mhs 2 36 Concentrations >5.Omm0|/l_.
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Diuretics

* Loop diuretics are recommended to reduce
the signs and/or symptoms of congestion in
patients with HFrEF. The quality of the
evidence regarding diuretics is poor and their
effects on morbidity and mortality have not
been studied in RCTs.



Angiotensin Il type | receptor blockers

* The place of ARBs in the management of
HFrEF has changed over the last few years.
They are now recommended for patients who
cannot tolerate ACE-l or ARNI because of
serious side effects.

* However, no ARB has reduced all-cause
mortality in any trial.



Combination of hydralazine and
isosorbide dinitrate

* A small RCT conducted in self-identified black
patients showed that an addition of the
combination of hydralazine and isosorbide
dinitrate to conventional therapy (an ACE-I, a
beta-blocker, and an MRA) reduced mortality
and HF hospitalizations in patients with HFrEF
and NYHA classes IlI-IV.

 These results are difficult to translate to
patients of other racial or ethnic origins.



A combination of hydralazine and isosorbide
dinitrate may be considered in symptomatic
patients with HFrEF who cannot tolerate any of
an ACE-I, ARNI, or an ARB (or if they are
contraindicated) to reduce mortality. However,
this recommendation is based on the results of
the relatively small Veterans Administration
Cooperative Study, which included only male
patients with symptomatic HFrEF who were
treated with digoxin and diuretics.




Digoxin

* in patients with symptomatic HF and AF,
digoxin may be useful for the treatment of
patients with HFrEF and AF with rapid
ventricular rate, when other therapeutic
options cannot be pursued



Angiotensin receptor-neprilysin
inhibitor

PARADIGM- HF - Primary Endpoint (;;'A'(,I;

Death from cardiovascular causes or first
hospitalization for heart failure

Additional benefits of sacubitril/ valsartan
included an improvement in symptoms and

g ” QOL, a reduction in the incidence of diabetes
“ ' Enalapril requiring insulin treatment, and a reduction in
% e the decline in eGFR, as well as a reduced rate
. Hazard ratio, 0.80(95% C1,0.7 3-0.87) of hyperkalaemia

P< 0.001
e s e
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Practical points in ARNI use

* Itisrecommended that an ACE-l or ARB is
replaced by sacubitril/valsartan in ambulatory
patients with HFrEF, who remain symptomatic
despite optimal treatment outlined above.

* Patients being commenced on
sacubitril/valsartan should have an adequate
blood pressure (BP), and an eGFR > 30
mL/min/1.73 m2.

* A washout period of at least 36 h after ACE-|
therapy is required in order to minimize the risk
of angioedema.
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If -channel inhibitor

OERRCET NIl [ L e FELT I [vabradine slows heart rate by inhibition of the
If channel in the sinus node and is therefore

| only effective in patients in SR.
BT |\ abradine reduced the combined endpoint of

Ivabradine, renal dysfunction

R e (C\/ mortality and HF hospitalization in patients
. abadine 10 el cstncion JRVTLR A B symptomatic HFrEF with an LVEF <_35%,
with HF hospitalization in recent 12 months, in
sinus rhythm (SR) and with a heart rate >_70
b.p.m. who were on evidence-based therapy

including an ACE-I (or ARB), a beta-blocker, and
) 12 18 24

612 Time(rﬂe?nths) 21 an MRA.

780 720 612 489 273

799 706

293 2119 1847 1551 820
2288 2166 1963 1662 906

Voors AA et al. Eur J Heart Fail. 2014 Feb 7. [Epub ahead of print]



Sodium-glucose co-transporter 2
inhibitors

Fi . DAPA-HF: Death f CcVv .- .
igure eath from GV causes The DAPA-HF trial investigated the long-term

20 = Placebo
P08 Dapagiifiozin  effects of dapagliflozin (SGLT2 inhibitor)
o8 . (95% CI. 0.69 to 0.98) compared to placebo in addition to optimal
L 8 10 medical therapy (OMT), on morbidity
§§ _ andmortality in patients with ambulatory
= HFrEF
i oo e T Therapy with dapagliflozin resulted in a 26%
Months since randomization reduction in the primary endpoint: a

No. at risk:

oD ol el ) )t g el O composite of worsening HF (hospitalization or

an urgent visit resulting in i.v. therapy for HF)
or CV death. Both of these components were
significantly reduced. Moreover, dapagliflozin
reduced all-cause mortality, alleviated HF
symptoms, improved physical function and
QOL in patients with symptomatic HFrEF.

Cl = confidence interval; CV = cardiovascular; HR = hazard ratio
Adapted from N Engl J Med 2019;381:1995-2008.



Sodium-glucose co-transporter 2
inhibitors
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Figure 1. Primary Outcome, a Composite of Cardiovascular Death or Hospitalization for Heart Failure.
The estimated cumulative incidence of the primary outcome in the two groups is shown. The inset shows the same
data on an expanded y axis.

Subsequently, the EMPEROR-Reduced trial
found that empagliflozin reduced the
combined primary endpoint of CV death or HF
hospitalization by 25% in patients with NYHA
class llI-V symptoms, and an LVEF <_40%
despite OMT.

It was also associated with an improvement in
QOL.



Sodium-glucose co-transporter 2
inhibitors

Therefore, dapagliflozin or empagliflozin are
recommended, in addition to OMT with an ACE-I/ARNI, a
beta-blocker and an MRA, for patients with HFrEF
regardless of diabetes status.

The diuretic/ natriuretic properties of SGLT2 inhibitors may
offer additional benefits in reducing congestion and may
allow a reduction in loop diuretic requirement.

Therapy with SGLT2 inhibitors may increase the risk of
recurrent genital fungal infections.

A small reduction in eGFR following initiation is expected
and is reversible and should not lead to premature
discontinuation of the drug.



The combined SGLT-1 and 2 inhibitor

Cumulative Incidence (%)

No. at Risk
Placebo
Sotagliflozin
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Months since Randomization
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Sotagliflozin, has also been studied in patients
with diabetes who were hospitalized with HF.
The drug reduced CV death and hospitalization
for HF.



Recently reported advances
from trials in heart failure with
reduced ejection fraction



Soluble guanylate cyclase stimulator
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The VICTORIA study assessed the efficacy and
safety of the oral soluble guanylate cyclase
stimulator, vericiguat, in patients with a
reduced EF and recently decompensated CHF.
The incidence of the primary endpoint of
death from CV causes or hospitalization for HF
was lower among those who received
vericiguat than among those who received
placebo. There was no reduction in either all-
cause or CV mortality. Thus, vericiguat may be
considered, in addition to standard therapy for
HFrEF, to reduce the risk of CV mortality and
hospitalizations for HF.



Cardiacmyosin activator

- Placebo = Omecamtiv mecarbil
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The GALACTIC-HF study assessed the efficacy
and safety of the cardiac myosin activator,
omecamtiv mecarbil, in HFrEF patients,
enrolling patients in both the inpatient and
outpatient settings. The primary endpoint of a
first HF event or CV death was reduced by 8%.
There was no significant reduction in CV
mortality. Currently, this drug is not licensed
for use in HF. However, in the future it may be
able to be considered, in addition to standard
therapy for HFrEF to reduce the risk of CV
mortality and hospitalization for HF.






Pharmacological treatments indicated in patients with (NYHA class I1-1V) heart failure with reduced ejection fraction

(LVEF <40%)

Recommendations

An ACE-l is recommended for patients with HFrEF to reduce the risk of HF
hospitalization and death.”'? "?

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk of

HF hospitalization and death.”*~ ¢

An MRA\ is recommended for patients with HFrEF to reduce the risk of HF hospitalization and death.’'*

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to reduce the risk
of HF hospitalization and death.'%1%

Sacubitril/valsartan is recommended as a replacement for an ACE-l in patients with HFrEF to reduce the risk of HF

hospitalization and death.’®®

Class® Level”




Other pharmacological treatments indicated in selected
patients with NYHA class 1I-1V heart failure with
reduced ejection fraction (LVEF <<40%5)

Recommendations Class™ Level®™

Loop diuretics

Diuretics are recommended in patients with
HFrEF with signs and/for symptoms of congestion
to alleviate HF symptoms, improwve exercise
capacity, and reduce HF hospitalizations."*”
ARB

An ARBS is recommended to reduce the risk of
HF hospitalization and CWV death in symptomatic
patients unable to tolerate an ACE-I or ARMNI
(patients should also receive a beta-blocker and
an MRA)."®

l-channel inhibitor

Ivabradine should be considered in symptomatic
patients with LVWEF =35%5, in SR and a resting
heart rate =70 b.p.m. despite treatment with an
evidence-based dose of beta-blocker (or masxi- la
mum tolerated dose beloww that), ACE-I/(or

ARMID, and an MERA, to reduce the risk of HF
hospitalization and CV death.’>”

Iwvabradine should be considered in symptomatic

patients with LWEF =<35%5, in SR and a resting

heart rate =70 b.p.m. who are unable to tolerate

or have contraindications for a beta-blocker to lla =
reduce the risk of HF hospitalization and C%

death. Patients should also receive an ACE-I (or

ARNI) and an MRA. ™



Vericiguat may be considered in patients in
NYHA class Il -IV who have had worsening HF
despite treatment with an ACE-l (or ARNI), a
beta-blocker and an MRA to reduce the risk of
CV mortality or HF hospitalization.'*’

Hydralazine and isosorbide dinitrate should be
considered in self-identified black patients with
LVEF <35% or with an LVEF <45% combined
with a dilated left ventricle in NYHA class Il -1V
despite treatment with an ACE-l (or ARNI), a
beta-blocker and an MRA to reduce the risk of
HF hospitalization and death.'**

Hydralazine and isosorbide dinitrate may be con-
sidered in patients with symptomatic HFrEF who
cannot tolerate any of an ACE-l, an ARB, or
ARNI (or they are contraindicated) to reduce
the risk of death.'*

Digoxin may be considered in patients with
symptomatic HFrEF in sinus rhythm despite
treatment with an ACE-I (or ARNI), a beta-
blocker and an MRA, to reduce the risk of hospi-
talization (both all-cause and HF
hospitalizations)." ™




Table 8 Evidence-based doses of disease-modifying drug
in lkkey randomized trials in patients with heart failure with
reduced ejection fraction

ACE-1

Captopril®
Enalapril
Lisin-.:)pr‘ilL1
Ramipril
Trandolapril®
ASARMNI
Sacubitrilalsartan
Beta-blockers
Bisoprolol
Carvedilol
Metoprolol succinate
(CRSL)
rNebivolol®

MR.A

Eplerenone
Spironolactone
SGLT2 inhibitor
Drapagliflozin
Empagliflozin
Octher agents
Candesartan
Losartan

“Walsartan
Ivabradine
Wericiguat

Drigo»cin
HydralazineS
Isosorbide dinitrate

Starting dose

& 25 mg tid.
2.5 mg b.id.
2.5 —5 mg o.d.
2.5 mg b.id.
0.5 mg o.d.

49/51 mg b.id."

1.25 mg o.d.
3125 mg b.id.
12.5— 25 mg o.d.

1.25 mg o.d.

25 mg o.d.
25 mg o.d.f

10 Mg o.d.
10 mg o.d.

4 g oud.
50 mg o.d.
40 Mg blui.d.
5 mg b.ld.
2.5 mg o.d.
62.5 ng o.d.

375 mg tidJS20 mg tid.

Target dose

50 mg tid.

10— 20 mg buid.
20 — 35 mg o.d.
5 mg b.d.

4 mg o.d.

PF1O03 g buoid.

10 Mg o.d.
25 mg b.id®=
200 mg o.d.

10 mg o.d.

50 mg o.d.
50 mg o.d.

10 mg o.d.
10 mg o.d.

32 mg o.d.

150 mg o.d.

150 mng buid.

7.5 mg b.id.

10 mg o.d.

250 g oud.

75 mg tid /40 mg tid.



Management of HFrEF

ACE-IARN SGLT2

To reduce HF hospitalization/mortality - for selected patients

Volume overload

SR with LBBB = 150 ms SR with LBBB [130—149 ms or non LBBB= |50 ms

CRT-PID S

Ischaemic aetiology
ICD

L)

B

Atrial fibrillation Atrial fibrillation

Anticoagulation

Aortic stenosis Mitral regurgitation ~ Heart rate SR>70 bpml Black Race ACE-I/ARNI intolerance

SAVR/TAVI




Dapagliflozin or empagliflozin are recommended for patients
with HFrEF to reduce the risk of HF hospitalization and
death.

Vericiguat may be considered in patients in NYHA class I -1V
who have had worsening HF despite treatment with an ACE-I
(or ARNI), a beta-blocker and an MRA to reduce the risk of
CV mortality or HF hospitalization.

An ACE-I may be considered for patients with HFmrEF to
reduce the risk of HF hospitalization and death.

An ARB may be considered for patients with HFmrEF to
reduce the risk of HF hospitalization and death.

A beta-blocker may be considered for patients with HFmrEF
to reduce the risk of HF hospitalization and death.

An MRA may be considered for patients with HFmrEF to
reduce the risk of HF hospitalization and death.
Sacubitrilfvalsartan may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization and death.

Screening for, and treatment of, aetioclogies, and CW and non-
CV comorbidities are recommended in patients with HFpEF
(see relevant sections of this document).




Pharmacological treatments to be considered in

patients with (NYHA class lI1-1V) heart failure with

mildly reduced ejection fraction

Recommendations

Diuretics are recommended in patients with
congestion and HFmrEF in order to alleviate

symptoms and signs.'~’

An ACE-l may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization
and death.”’

An ARB may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization
and death.**

A beta-blocker may be considered for patients
with HFmrEF to reduce the risk of HF hospital-

ization and death.">""?

An MRA may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization
and death.**

Sacubitril/valsartan may be considered for
patients with HFmrEF to reduce the risk of HF

hospitalization and death.”*="

Class®

Level®

0



Recommendations for the treatment of patients with
heart failure with preserved ejection fraction

Recommendations

Screening for, and treatment of, aetiologies, and
cardiovascular and non-cardiovascular comor-
bidities is recommended in patients with HFpEF
(see relevant sections of this document).
Diuretics are recommended in congested
patients with HFpEF in order to alleviate symp-

toms and signs.">”

Class® Level”
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