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Introduction

B-Blockers are one of the cornerstones in the treatment of heart failure (HF) with
reduced ejection fraction (HFrEF) patients.

 Trials with B-blockers have documented consistent effects on reducing morbidity and
mortality in HFrEF patients.

« Recent data have shown that HR is an important modifiable risk factor in improves
outcomes in chronic HF patients.

* It has also been shown that titration of doses of BBs reduce mortality in heart failure
patients

 Conflicting evidence exists on whether clinicians should target 3-blocker dose, HR
reduction, or both, in chronic HF

Eriksen-Volnes T, Westheim A, Gullestad L, Slind EK, Grundtvig M. B-Blocker Doses and Heart Rate in Patients with Heart
Failure: Results from the National Norwegian Heart Failure Registry. Biomed Hub. 2020 Feb 21;5(1):9-18.
Fiuzat et al. Heart Rate vs. Beta-Blocker Dose and Outcomes From the HF-ACTION Trial. JACC Heart Failure 2016
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COMPENSATORY MECHANISMS

Primary myocyte injury s e

Ischemic heart disease e e \ e
Myocardial infarction 1. Frank-Starling 2. Cardiomyocyte . Nedrohormonal activation
i gt mechanism m A Sympathetic nervous system activity
Myocarditis s, ‘ A R)/I\AS ke Y
Car'dioto.xic a.gents 7 Antidiuretic system (arginine-vasopressin)
Pericardial disease % g™ A Natriuretic peptide system activation
Valvular abnormalities " Systolic | A Neprilysin signaling pathway
Dysrhythmias Sttt da_”dt/ol,r A Endothelin pathway

plso dysl?usn(():tli(c:) . A Kallikrein-kininogen-kinin system

A Cytokine activation

functional heart
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SV and CO

Secondary myocyte injury
Obesity/metabolic syndrome
Arterial hypertension
Diabetes mellitus

A Contractility
Ventricular and atrial A Heart rate

Older age remodeling -~ A Arterial and venous constriction
Iron deficiency PR o A Sodium & fluid retention
Pulmonary hypertension A Effective circulating volume
Cor pulmonale / A Ventricular mass

COPD A Ventricular end-diastolic volume

Acute worsening or death
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Sympathetic overdrive plays a key role in the pathophysiology of
cardiovascular disease

1+ Sympathetic nervous activity

Neural release of norepinephrine

2

Beta, receptor stimulation Beta, receptor stimulation

m \’ ( 7:{;\.

Mechanical/

vascular damage
* Pulsatile stress on

vascular system 1+ Renin release
1 Heart rate e Augment atherosclerosis £ Angiotensin
{} Heart rate variability ) P!aque rupt_ure_ . {+ Blood pressure
* Risk of cardiac ischemia

1t Contractility + Left ventricular hypertrophy

1t Heart failure

Egan BM, Basile J, Chilton RJ et al. Cardioprotection: the role of B-blocker therapy. J Clin Hypertens. 2005;7(7):409-16.
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5 PATHWAYS

Modulation of five pathways
shown to improve outcomes in
the general HFrEF population

Angiotensin 2
Norepinephrine
Aldosterone
Neprilysin
SGLT

Principles and Pathophysiologic Targets of HFrEF Pharmacotherapy

4 DRUGS

ARNI

May start with ACEi/ARB or ARNI
in de novo. May use ACEI/ARB
if cost or availability concerns.

Beta-blockers

Carvedilol, bisoprolol,
metoprolol succinate

MRAs

SGLT2i
Dapagliflozin,
Empagliflozin

3 OTHERS

Three additional pathways
shown to improve outcomes
in specific populations:

lvabradine
NSR HR>70 bpm

Hydralazine/nitrate
Self identified blacks

Vericiguat
Worsening HF

Tolerability, availability, costs, patient preference, and other consideration may impact choices, doses, and sequences of therapies
— but pharmaco-pathophysiologic rationale suggests that all attempts should be made to modulate all five pathways.
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Management of HFrEF

\CEVARNI e Y soma
| |

4

To reduce HF hospitalization/mortality - for selected patients

Volume overload

SR with LBBB 130—149 ms or non LBBB> 150 ms

SR with LBBB > 150 ms

cREPD )
l\ 2 |
Ischaemic aetiology Non-ischaemic aetiology
L) | ( p—\CD g— )
Atrial fibrillation Atrial fibrillation Coronary artery disease Iron deficiency

@I | (D) PV | L CABGL. )| (Femic carbogmakess) |

Aortic stenosis Mitral regurgitation Black Race ACE-I/ARNI intolerance

CRITITD | CTEEMY Rl )

For selected advanced HF patients

Heart transplantation

Heart rate SR>70 bpm
Ivabradine ) Hydralazine/ISDN)  @UIZSERD
| | |

MCSas BTT/BTC ) Long-term MCS as DT )
1 | |

To reduce HF hospitalization and improve QOL - for all patients
Exercise rehabilitation

Multi-professional disease management

% @®Esc

MENDATIONS (INCL. AF, FUNCTIONAL MR, IRON DEF, CKD, DM)

TREAT COMORBIDITIES PER CCS HF

TO MINIMUM EFFECTIVE DOSE TO MAINTAIN EUVOLEMIA)

DIURETICS TO RELIEVE CONGESTI

HF Guideline CCS 2021

Initiate Standard Therapies

ARNI or ACEi/ARB

then substitute ARNI BETA BLOCKER MRA SGLT2 INHIBITOR

Assess Clinical Factors for Additional Interventions

HR >70 bpm and
sinus rhythm
« Consider ivabradine*

Recent HF hospitalization
+ Consider vericiguat **

Black patients on optimal GDMT,

or patients unable to tolerate

ARNI/ACEi/ARB

* Consider combination
hydralazine-nitrates

Suboptimal rate control for
AF, or persistent symptoms
despite optimized GDMT

« Consider digoxin

. PR
Initiate p

as soon as possible and titrate every 2-4 weeks to target or maximally tolerated dose over 3-6 months

"3

Reassess LVEF, Symptoms, Clinical Risk

NYHA 111/1V, Advanced HF
or High-Risk Markers

LVEF < 35% and
NYHA I-1V (ambulatory)

LVEF > 35%,
NYHA |, and Low Risk

CONSIDER

* Referral for advanced HF
therapy (mechanical circulatory
support/transplant)

= Referral for supportive/palliative care

Refer to CCS CRT/ICD
recommendations

Continue present management,
reassess as needed

Bisoprolol 1.25 mg od. 10 mg o.d.
Carvedilol 3.125 mg b.id. 25mg b.id*®
Metoprolol succinate  12.5—25 mg o.d. 200 mg o.d.
(CR/XL)

Nebivolol® 1.25 mg o.d. 10 mg o.d.

(3512933 ‘3YVYD-4713S ‘NOILYONAT) $3IdVHIHL DIDOTOIVIWEVYHI-NON

JYVD 40 STVOD 40 NOILVINIWNDOA ANV DONINNV1d 3HVD IDONVAAY
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HF Guideline ACC 2022

FIGURE 1 Treatment of HFrEF Stages C and D

Step 4 Step s Step 6
Implement additional Reassess symptoms, Referral for HF
GDMT and device labs, health status, specialty care for
therapy, as indicated and LVEF additional therapy

HFrEF NYHA IV, in
LVEF s40% [ —»{ African American
(Stage C) patients
NYHA I-III; Refractory HF
o LVEF £35%; (Stage D)
>1y survival
LVEF <40%
Persistent HFrEF | NYHA II-11I;
(Stage C) ambulatory IV; 3 t
Lo ek soct e
NSR and QRS
2150 ms with LBBB
LVEF >40%
HFimpEF
(Stage C) Investigational
studies*
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Diuretik untuk kongesti (Titrasi sampai dosis terkecil yang efektif untuk mencapai euvolemia)

FRAKSI EJEKSI VENTRIKEL KIRI =40%

3 PILAR TERAPI UTAMA

ACEinhibitor {atau ARB bila tidak toleran dg ACEi), Beta blocker (BB), Mineraloreseptor
antagonis (MRA)

Titrasi sampai dosis targer atau dosis maksima | yang dapat ditoleransi (berdasar buktii ilmiah)

e

Evaluasi gejala J

= . l NYHA 1I-1V
Lanjutkan terapi uiama, NYHA 11V ; U sinus dg HRgl <70x/0008,
Irama sinus, Nadi =z 70x/mnt Ganti ACEi atay ARB ke ARNI

Tambah Ivabradine dan atau ganti
ACEi atau ARB ke ARNI

H"I'I-IAIQE,!FEVI(MIO%
. ) Evaluasi ulang gejala dan FEVK Pertimbangkan,;.
fkan ¢ J Lriseh
-Bujuk untuk perawatan gagal
iantung lanjut (bantuan
NYHA I-1ll dan FEVK < 40% : mekanik atau transplantasi)
Pertimbangkan ICD dan atau CRT juk | jul
Qaaﬂiswsmm
]
luasi_ulang tiap 1-3 Evaluasi ul luasi.ul
tahun (tergantung dari ekokardiografi tiap 1-5 ekokardiografi sesuai
kondisi Klinis) I | kandis] I
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. . Al
Reduction of sympathetic tone3* Heart rate reduction
© Increase in vagal tone {} Reduced cardiac work and oxygen requirement

1 Improved autonomic balance/heart rate variability | { Prolonged diastolic coronary filling time
{4 Reduced sudden death sl | '

Antiarrhythmic activity!* Inhibition of the renin-angiotensin
U Reduced sudden death -~ system?

{} Reduced renin release

Up-regulation of cardiac B,-receptors!*

Inhibition of catecholamine-induced

necrosis/apoptosis/ inflammation (reduced

Modification of remodelling?* cytokines)2

= Reverse remodeling
{  Reduced LV volumes
1 Increased LV ejection fraction
Restoration of Ca?* release/cardiac ryanodine receptor function?

{ Probably linked to reduced sudden death risk
Antagonism of stimulatory pB,-receptor autoantibodies®*

1. Cruickshank JM. Are we misunderstanding beta-blockers? Int J Cardiol 2007;120:10-27

2. Cruickshank JM. The modern role of beta-blockers in cardiovascular medicine. People’s Medical Publishing House - Shelton, CT, USA; 2011

3. Waagstein F. Beta-blockers in congestive heart failure: the evolution of a new treatment concept — mechanisms of action and clinical implications. J Clin Basic Cardiol 2002;5:215-23
4. Silke B. Beta-blockade in CHF: pathophysiological considerations. Eur Heart J Suppls 2006;8(Suppl C):C13-C18
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Beta Blockers Reduce All-Cause Mortality and
Hospitalization in HFrEF

i a 10 — CIBIS-2[b] mm Placebo
20 — MEF?IT ll:lF[ ] = Bisoprolol
msm Placebo -
EEm Netoprolol CR/XL P.- A0m. :
® 15 p- 0062 - Risk Reduction = 34%
& s : = 08
@ Risk reduction = 38% i
g 06 _]
o —
0 200 400 600 800

un
o

COPERNICUSI] SENIORS!]

P=.00013

100

mw Placebo
== Nebivolol

5
I

®
80 Risk Reduction = 35% g
*- 60 we Placebo é 30 | P=.214
g = Carvedilol Risk reduction = 12%
<SR -E 20 |
A 5
20 E 10 —
0 £ o
0 4 8 12 16 20 24 0 £ 12 18 24 30
Time, m Time, m

a. MERIT-HF Study Group. Lancet. 1999;353:2001-2007; b. CIBIS 1l Investigators. Lancet. 1999;353:9-13;
c. Packer M, et al. Circulation. 2002;106:2194-2199; d. Flather MD,et al. Eur Heart J. 2005;26:215-225.
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TABLE 1 Characteristics of Major -Blocker Trials in HF
Study
Uscs MERIT-HF CiBIS-II COPERNICUS BEST SENIORS
(N = 1,094) (N = 3,991) (N = 2,647) (N = 2,289) (N = 2,708) (N = 2,128)
B-blocker Carvedilol Metoprolol Succinate Bisoprolol Carvedilol Bucindolol Nebivolol
Mean age, yrs 58 64 61 64 60 76
Starting dose, mg 6.25 b.i.d. 12.5 q.d. 1.25 q.d. 3.125 b.i.d. 3.0 b.i.d. 1.25 q.d.
Target dose, mg 25-50 b.i.d. 200 q.d. 10 q.d. 25 b.i.d. 50-100 b.i.d. 10 q.d.
Mean daily dose achieved, mg 45.0 159.0 7.5 37.0 152.0 7.7
Baseline heart rate, beats/min* 84 +12 83+ 10 80+ 15 83+13 82 +13 79 + 14
Heart rate reduction, beats/min 12.6 -14.0 -9.8 NR -94 -10.3
Baseline SBP, mm Hg* 116 + 17 130 + 17 129 +19 123 +19 M7 £ 18 139 + 20
Titration period, weeks 2-10 1-8 1-15 1-8 1-9 1-16
% Relative effect on all-cause mortality | 65 | 34 1 34 1 35 1 10 112
p value <0.001 <0.001 <0.001 <0.001 0.13 0.21
*Values are mean + SD.
| = reduced; BEST = Beta-Blocker Evaluation of Survival Trial; b.i.d. = twice a day; CIBIS-Il = Cardiac Insufficiency Bisoprolol Study Il; COPERNICUS = Carvedilol Prospective
Randomized Cumulative Survival; HF = heart failure; MERIT-HF = Metoprolol CR/XL Randomized Intervention Trial in Congestive Heart Failure; g.d. = daily; SBP = systolic
blood pressure; SENIORS = Study of the Effects of Nebivolol Intervention on Outcomes and Rehospitalisation in Seniors with Heart Failure; USCS = U.S. Carvedilol HF Study.
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| 5.7%
B cc.1%
B 148%
B 42.5%
B 15.0%

Achievement of Target
Dose in Clinical Trials

CARVEDILOL
CARVEDILOL
BISOPROLOL

B % Receiving Target Dose M % Discontinued

" uUsS COPERNICUS CIBIS-1I
CARVEDILOL

1996 1999 1999
Bozkurt B. JACC: Heart Failure 2019;7:359-62
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FIGURE 1

100%

90%
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70%

60%

50%

40%
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20%

Mean Daily Dose as Percent of Target Dose (%)

10%

0%

Percentage of Target -Blocker Dose Achieved in Major Clinical Trials and Registries

CIBIS-11 (1999)

SHIFT (2010)

Bisoprolol

CIBIS-ELD (2011)

USCS (1996)
COMET (2003)

MERIT-HF (1999)

COPERNICUS (2001)
HF-ACTION (2009)*

COHERE (2007)

SHIFT (2010)
CIBIS-ELD (2011)
OPTIMIZE-HF (2008)

OPTIMIZE-HF (2008)

SHIFT (2010)

Carvedilol Metoprolol Succinate
Beta-Blocker

M Landmark B-Blocker Trials M Registries/Newer Trials
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*  Overall uptake 79% but only 13% achieved guideline-recommended doses

Median dosage fraction 0.25 (IQR 0.13-0.5)
Lowest in India; highest in Malaysia & Thailand
Highest uptake (91%) but lowest mean doses in Japan

[ ACE inhibitorsor ARBs [ B blockers 1 MRA

100 -
90+
80+
70
60 -
50 -
40
30

Uptake (%)

20
10

0 -

H

China HongKong India Japan South Korea Malaysia Philippines Singapore Taiwan Thailand
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Under-utilization of Medical Therapy in Indonesia

BBs Mean Dose Achieved in Indonesia

Hong Kong

SN

Singapore x

Mean dose achieved (%)

M
34 35 36 39 44 51 55 62

In Indonesia, more than 65% of patients receive
<50% of BBs target dose

Tiew-Hwa K.T, et al. Glob Health. 2018 (Asian HF Registry)
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Heart Failure Reviews (2021) 2613591370
htipss Y dol.org/ 10100751074 1-020-03379-7

Clinical inertia in the treatment of heart failure:
a major issue to tackle

Caroline Verhestraeten - Ward A. Heggermont 22 - Michael Maris'

QUALIFY [20] ESC HF Long-term TSOC-HFEF [24]
Registry [22]
Patient ACE/ARB  Worsening renal function Worsening renal finction  Worsening renal function
related Hypotension Hypotension
factors (30%) Cough
o Dlder age
Physician System
related related Bh Worsening of asthma and COPD Worsening of asthma
factors (50%) factors (20%) | | and COPD
Hypotension Hypotension
Bradveardia
- Fatigue
GDMT Older age
. ) MRA Hyperkalemia Hyperkalemia
Clinical Inertia Renal dysfunction Renal dysfunction Renal dysfunction
Dlder age
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JACC: HEART FAILURE VOL. 4, NO. 2, 2016
© 2016 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION. PUBLISHED BY ISSN 2213-1779
ELSEVIER. THIS IS AN OPEN ACCESS ARTICLE UNDER THE CC BY-NC-ND LICENSE http://dx.doi.org/10.1016/j.jchf.2015.09.002
(http://creativecommons .org/licenses /by-nc-nd/4.0/).

Heart Rate or Beta-Blocker Dose? ®
Association With Outcomes in |
Ambulatory Heart Failure Patients

With Systolic Dysfunction FIGURE 1 All-Cause Death or Hospitalization by BB Dose (High/Low) and HR (High/Low) at Baseline
Results From the HF-ACTION Trial

25% A 1: High BB Dose + High Heart Rate
------- 2: High BB Dose + Low Heart Rate
3: Low BB Dose + High Heart Rate

Mona Fiuzat, PuarmD,” Daniel Wojdyla, MS,” Ileana Pina, MD," Kirkwood Adams, MD,° David Whellan, MD,*
Christopher M. O’Connor, MD**

------- 4: Low BB Dose + Low Heart Rate

20%
15% -

10%

Conclusions:

There were more associated improvements in
outcomes with higher BB dose than with
reduced HR in this well-treated HF cohort with o | T | | |
systolic dysfunction, which suggests that 0 6 12 18 24
titration of BB doses may confer a greater -

Estimated Probability of Death (%)

5.0%

1 845 817 781 659 538
. : : : 5 %0 540 520 578 340
benefit than reduction of HR in such patients 4 Sof 261 274 251 16

Estimated risk of death or hospitalization by discrete groups (high BB dose/high HR; high BB dose/low HR; low BB dose/high HR;
low BB dose/low HR). BB = beta-blocker; HR = heart rate.

® @ina.nf | @ +62811-1900-8855 | €& pokjahf@gmail.com



The 3rd Indonesian Symposium on Heart Failure and Cardiometabolic disease 2023

\\\\\\\
,,,,,,,,,

=" All-cause death or hospitalization by beta blocker dose
and heart rate at baseline

Unadjusted Adjusted*

Chi-Square p Value HR (95% Cl) Chi-Square p Value HR (95% Cl)

All-cause death or all-cause rehospitalization

( )
Beta-blocker effect (high vs. low dose)s 218 <0001 0.77(0.7-0.86) 47 003  0.87(0.77-0.99)
Heart rate effect (heart rate 270 vs. <70 beats/min) 64 0.01 114 (1.03-1.26)§ \2.9 009  1.11(0.98-1.24)§ )
Beta-blocker by heart rate 35 0.06 18 019

T adjustment by sex, body mass index, loop diuretic agents, Canadian Cardiovascular Society angina class,
creatinine, exercise duration, ventricular conduction, and left ventricular ejection fraction.

Fiuzat et al. Heart Rate vs. Beta-Blocker Dose and Outcomes From the HF-ACTION Trial. JACC Heart Failure 2016
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II-Cause Death or Hospitalization by Beta-Blocker (Carvedilol)
Dose at Baseline

0.7
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g - ’.\
© N ©
§ 0.5 o~
py ®
8 o4
2
g 303
2=
53
02
a
%
3
o 0.1
=
0 1 : : ;
0 50 100 150 200

BetaBlocker Dose (mg/d)

Fiuzat M, et al. J Am Coll Cardiol 2012;60:208-15
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The 3 nesian
Sympos Failure and

“Association of doses achieved with 1-year composite outcome of all-
cause deaths or hospitalization for heart failure in ASIAN-HF Registry

ACE-I| Beta-blocker MRA
g 21004 —- | - + | - —— |
¥ i i i
:HE';' 50-99-9— -+ : - — ! - -4 !
g i i |
E 25-49-9- + L, A -+ '/ -+
Y . 1 1
0 : : :
& ! ! :
8 1249+ «+ l 7 «+ l 7 -+
g | | |
g I I I
0 (ref) | | ' | | 14 T + |
04 0-6 0-8 1.0 04 0-6 0-8 1.0 06 0-8 1-0 12
Hazard ratio (95% Cl) Hazard ratio (95% Cl) Hazard ratio (95% Cl)

Teng TK, et al. Lancet Glob Health. 2018;6:e1008—1018

® @ina.nf | @ +62811-1900-8855 | €& pokjahf@gmail.com



Cumulative percentage death
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BIOSTAT-CHF project

Reaching <50% of the recommended beta-blocker dose was associated with increased risk of death and/or heart failure
hospitalization compared with patients reaching 2100%"

— 0% (n=200)
1-49% (n=1062)

25— 50-99% (n=581)
— > 100% (n=257)

Beta blocker

20 Patients treated with at least
50% of recommended BB
15 target dose had a better
survival (clinical outcome)
10
5
Adjusted mortality rate for patients
0 receiving 0%, 1-49%, 50-99% or
! . ’ ’ ’ ’ ' >100% of the recommended beta-
100 200 300 400 500 600 700 blocker dose, together with the risk
Survival time in days set sizes at each time point.

Graph adapted from reference 1

1. Ouwerkerk W, Voors AA, Anker SD, et al. Determinants a linical outcome of uptitration of ACE-inhibitors and beta-blockers in patients with heart failure:

contents
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FIGURE 1 Continued

% Patients on Target Dose

254

27

CHAMP Longitudinal Baseline CHAMP-Longitudinal Target

Target Dose Achieved

Dose Achieved at 12 months

Among Eligible Patients (%) Among Eligible Patients (%)

2017

m ACEI/ARB m BB u MRA

2017

| ARNI

[ 4

)

Adverse Events,

Hospitalization

Side effects

Comorbidities

| Tolerability

& re-uptitrate \

Address barriers

@

TARGET DOSE “"

®

-
MAXIMUM
TOLERATED_-')‘

Dose

N B/

INITIATION ”
=>(
DosE O

Close the gap,
individualize

MAINTENANCE DOSE

Up-titrate H ‘
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Achieving ‘Maximally Tolerated Dose’ of Beta-blocke

Treat modifiable causes of worsening symptoms before reducing the
dose of beta-blocker

Worsening symptoms or signs (e.g. increasing dyspnoea, fatigue, oedema, weight gain):

Increased congestion: add diuretic dose, if does not work, halve dose of beta-blocker

Marked fatigue: halve dose of beta-blocker (rarely necessary)

Serious deterioration, halve dose of beta-blocker or stop treatment (rarely necessary)

Low heart rate;

If sinus rhythm <50 bpm or AF <60 bpm and worsening symptoms, halve dose of beta-blocker, or, if severe

deterioration, stop beta-blocker (rarely necessary)
Symptomatic hypotension:

Reconsider need for nitrates, calcium-channel blockers, and other vasodilators and

reduce/stop, if possible

If no signs or symptoms of congestion, consider reducing diuretic dose
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[AhHE /
Syt z}»/

The 3rd Indonesian
Symposium on et Failure and

Take-home messages

* The activation of neurohormonal systems (sympathetic nervous system, renin-
angiotensin system) and compensatory mechanisms play the principal role in the
pathophysiology of heart failure.

* The mechanism of B-Blockers benefits are multiple and complex, not only by
reducing HR but also by delaying or reversing cardiac remodelling, increasing
antiarrhythmic effects, and reducing the progression of atherosclerotic and free-
radical mediated cell damage process

* Titration of B-Blockers doses = greater benefit for HFrEF patients, and supports
the current clinical guideline recommendations that B-Blockers therapy should be
titrated to moderate to high doses

* The goal of B-blockers in HF is not to achieve a slow HR; the goal is to save lives
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