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EATMENT

¥

INITIATE ALL FOUR DRUGS

FOUR PILLARS OF HF

Which order?

- e What dose?
P -
i
Ambulatory or How fast?
hospitalised?

NN\

Rhythm disorders?

“©Ww

Kidney function?
° o
Age?
Blood pressure?

Monitor HR & BP Check electrolytes

MAXIMUM TOLERATED DOSE
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Optimizing GDMT in HFrEF

Status |

Receiving treatment
consistent with strategy
described in the landmark
trial demonstrating a
survival benefit

Beta-blocker

In sinus rhythm and receiving
a trial-proven beta-blocker
at target doses (carvedilol
25 mg twice daily,
metoprolol succinate
200 mg once daily, or
bisoprolol 10 mg daily)

In sinus rhythm and receiving
subtarget doses of a
trial-proven beta-blocker;
was prescribed higher
doses, but these could not
be maintained because of
documented clinically
relevant bradycardia or
intolerable drug-related
symproms, which persisted
despite adjustment of
other medications

or

In atrial fibrillation or atrial
flutter and is receiving
carvedilol, metoprolol
succinate, or bisoprolol

Mineralocorticoid

receptor blocker

Receiving spironclactone or
eplerenone at target
doses, (spironolactone
225 mg daily or
eplerenone 50 mg daily)

Receiving spironoclactone or
eplerenone at subtarget
doses; was prescribed
higher doses, but these
could not be maintained
because of documented
serum K* =5.5mmol/L or
intolerable drug-related
adverse effects, which
persisted despite
adjustment of other
medications
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Neprilysin i

Receiving target doses of
sacubitrilivalsartan
(97/103 mg twice daily)

Receiving subtarget doses of
sacubitril/valsartan; was
prescribed higher doses,
but these could not be
maintained because of
documented symptomatic
hypotension, doubling of
serum creatinine, serum
K* >5.5 mmoliL, or
intolerable drug-related
adverse effects, which
persisted despite
adjustment of other
medications

Girerd N, et al.Rev Esp Cardiol.2023
Packer M, et al. Eur Heart J.2020

of r

system

Receiving sacubitril/valsartan

Receiving enalapril >10 mg twice
daily or equivalent

or

Receiving candesartan
32 mg daily or valsartan
160 mg twice daily

or

Receiving subtarget doses of ACE
inhibitor, candesartan or
valsartan; was prescribed
higher doses, but these could
not be maintained because of
documented symptomatic
hypotensicn, doubling of serum
creatinine, serum K*
>5.5mmol/L, or intolerable
drug-related symptoms, which
persisted despite adjustment of
other medications
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Physician perceptions, attitudes, and strategies towards implementing GDMT in HFrEF
An international survey study from the HFA of the ESC

What proportion of HFrEF patie nts First strategy to manage K-le change in
are treated with quadruple therz py? creatinine increase

vel that triggers
therapy
>5.0: 25% >6.0: 11%

Mild but symptomatic
hypotension

Creatinine increase : : First strategy to manage

50-75 : ; i hypotension

Hyperkalemia

Bradycardia

Patient adherence - .

dd resi
K-ﬁlnder: 1’6% Savarese G, et al.
Eur Heart J.2024

Q 0811-1900-8855 | & scientific_ihefcard@inahfcarmet.org | @ina.hf | ihefcard.com




H VRg) \
"" R I n H I r E I £ Indonesian Working Group
\ on Heart Failure
and Cardiometabolic Disease

Prognostic and Therapeutic Target

\ ¢ Disease

Association of Heart Rate and Outcomes in a e

Broad Spectrum of Patients With Chronic Heart Failure Systolie Heart faslure treatment with

the £ imhEbitor iva bredine Trial
Results From the CHARM (Candesartan in Heart Failure:
Assessment of Reduction in Mortality and morbidity) Program

A g 0.40
g
§ 0.30 - o
HR in CHF as Prognostic Marker—
%“ 0.10 u
§ o.oo‘O/: RISk Marker "
B T o0.40 5 . ]
Z e Heart rate remained an independent predictor of .
go= = outcome in a multivariable analysis B0to< oo
g ool — 3 72t0 <75 bpm
2 cool #~Z , v i B —— 70to <72 bpm
Numbor at rISkO (=3 12 1?/lonthzs" 30 36 a2 0 | | | | |
0 6 1 18 2 30

Kaplan-Vieier Survival Analysis
According to Baseline Heart Rate
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__ 50 ——=275bpm
1 & —— 70to <75 bpm
€ —— 65to <70 bpm
_§. 40 60to <65 bpm
S <60 bpm
o g
& g 304
= £
Z g p<0-0001
¥ e
— £ 20
= 5
& i
27 z 10
[=
@
g
-3 T T T I 0 T T T T 1
o B s - 0 Day28 6 12 18 24 30
Months
Heart Rate Reduction, beats/min Number at risk
=75 bpm 527 451 376 291 141 47
70to <75 bpm 344 314 276 221 116 41
The mortality logarithm of relative risk is plotted against the reduction in 65to <70 bpm 444 404 358 287 149 62
heart rate. Circles are the observed estimates; size is based on the inverse 60to <65 bpm 605 556 488 407 176 59
of the SE of each trial. The 3 lines are the fitted and the upper and lower <60bpm 1192 1132 1004 842 414 162
bounds of the 95% Cls.

HR is a risk factors — therapeutic target:
For every reduction in heart rate of 5 beats/min, the relative risk for death decreased by 45%

McAlister F, et al. Ann Intern Med.2009
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Percentage with event

Number at risk
Heart rate = 70 bpm
Heart rate < 70 bpm

Target HR in HFrEF

Indonesian Working Group
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Heart rate as a risk factor in chronic heart failure (SHIFT):
the association between heart rate and outcomes in
a randomised placebo-controlled trial

Michael B6hm, Karl Swedberg, Michel Komajda, Jeffrey S Borer, lan Ford, Ariane Dubost-Brama, Guy Lerebours, Luigi Tavazzi, on behalf of the
SHIFT Investigators

A
15 p=0.0041 1B
Heart rate 270 bpm 5 p<0.0001
Heart rate <70 bpm A
1 0 / . . . __/f
- X 104  HF hospitalization —
CV death 7 /
5 //""J // B* i
- 5 — -~
//
S
0+ = I T T | 0~ T T
2693 2580 2405 1537 639 2693 2480 2265 1436 593
2745 2670 2510 1578 702 2745 2628 2445 1516 683
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HF drugs with heart rate-lowering effects in CHF

Drug Mechanism of action HF indication
Beta-blockers 1A Blocks adrenergic activity; HF-rEF with sinus rhythm or AF;
slows sinus rate and prolongs AV conduction. HF-pEF with AF
Ivabradine A Selective inhibg Y
ey BB effect beyond HR :
(
slows sin
Digoxin Increases vag Block the activity of endogenous catecholamines - reduce
i"hibitS_SY adrenergic tone, slowing HR in sinus rhythm (negative
_ SIOWS_S'" chronotropic effect)
Verapamil Blocks high Reduction in free-fatty acid use

slows sin

Reduced apoptosis of cardiac myocytes
Antioxidant and anti-endothelin effects

slows sin | Improve cardiac function and reduce CV hospitalizations,
sudden death, and overall mortalit

Amiodarone Blocks potas

Dobre D, et al.Eur Heart J.2014
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5HEF Optimizing HF therapy along with

i,'v*n(\ m on He

e S managing HR

25% -

1: High BB Dose + High Heart Rate
------- 2: High BB Dose + Low Heart Rate
3: Low BB Dose + High Heart Rate
——————— 4: Low BB Dose + Low Heart Rate

20%+  igh dose > 50% max dose Beta- blocker use associated with
Low dose < 50% max dose | alower risk of death but did not
High HR > 70 bpm : o

15%+  Low HR < 70 bpm , change the association between

heart rate and mortality (p for

Estimated Probability of Death (%)

10% - interaction = 0.55)
5.0%
0.0% -
0 6 12 18 24 Fiuzat M, et al.J Am Coll Cardiol.2016

Time from Randomization (Months) Castagno D, et al.J Am Coll Cardiol.2012
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MERIT-HF: Metoprolol Succinate (CR/XL)
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from Worsening HF and Sudden Death

Significantly Reduced All-Cause Mortality, Death
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Placebo (n=2001)

All-cause mortality Death from worsening HF

S
20 _
RR=0.66 RR=0.51
95% CI: 0.53-0.81 4 A 95% CI: 0.33-0.79
S 1 P=0.00009 —_ P=0.0023
£ 154 :
= >
s § o
o S
g 10 £
2 e
g £ 24
3 s
£ g
3 5. 3
14
0 J 0
1 1 1 1 1 1 1 1 I | | | | | | 1
0 6 12 18 0 6 12 18

Follow-up (months) Follow-up (months)

Deedwania PC, et al. Eur Heart J. 2004;25(15):1300-9

Cumulative mortality (%)

12

Metoprolol CR/XL (n=1990)

Sudden death

RR=0.59
95% Cl: 0.45-0.78
P=0.0002

Follow-up (months)
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s Evidence based BB for HFrEF Therapy

ESC 2021

Bisoprolol 1.25 mg o.d. 10 mg o.d.
Carvedilol 3.125 mg b.i.d. 25 mg b.i.d.
Metoprolol succinate 12.5-25 mg o.d. 200 mg o.d.
(CR/XL)

Nebivolol* 1.25 mg o.d. 10 mg o.d.

*Indicates a treatment not shown to reduce CV or all-cause mortality in patients with heart failure (or shown to
be non-inferior to a treatment that does).
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Only Bisoprolol, Carvedilol, and Metoprolol Succinate are
indicated in HFrEF to reduce CV/all-cause mortality.

5 )
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2022 AHA/ACC/HFSA Heart Failure Guideline: recommendations for B-blockers in HFrEF
COR LOE RECOMMENDATION

1. In patients with HFrEF, with current or previous symptoms, use of 1 of the 3 beta blockers proven to
reduce mortality (e.g., bisoprolol, carvedilol, sustained-release metoprolol succinate) is recommended to

reduce mortality and hospitalizations (1-3).

Value Statement: High Value (A) 2. In patients with HFrEF, with current or previous symptoms, beta-blocker therapy provides high economic
value (4-8).
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Indonesian Journal of Cardiology

Indonesian | Cardiol 2024:45:68-103 G 'd I'
pISSN: 2830-3105 / eISSN: 2964-7304
doi: 10.30701fijc. 1671 uiasiine

2023 Indonesian Guidelines for Heart Failure Treatment:
Working Group on Heart Failure and Cardiometabolic
E . n E Diseases, Indonesian Heart Association

Dian Yaniarti Hasanah,' Edrian Zulkarnain,? Habibie Arifianto,?

Hawani Sasmaya Prameswari,* Leonardo Paskah Suciadi,®

Paskariatne Probo Dewi Yamin,® Rarsari Soerarso,' Siti Elkana Nauli,”
Vebiona Kartini Prima Putri,® Wahyu Aditya Soedarsono,® Yuke Sarastri.?

PEDOMAN TATALAKSANA
GAGAL JANTUNG

[=]

Rekomendasi  COR  LOE | Penyekat-8
ACE-| direkomendasikan untuk semua pasien gagal jantung HfrEF I A . . . . .
untuk mengurangi rawat ulang akibat perburukan gagal jantung, Bisoprolol 1.25 (1 kali sehari) 10 (1 kali sehari)
dan meningkatkan angka kesintasan pasien. Carvedilol 3.125(2 kali sehari) = 25 (2 kali sehari)
Penyekat-8 direkomendasikan untuk semua pasien gagal jantung A Metoprolol 12.5-25 (1 kali sehari) 200 (1 kali sehari)
HfrEF yang stabil untuk mengurangi perawatan rumah sakit karena Nebivolol 1.25 (1 kali sehari) 10 (1 kali sehari)

perburukan gagal jantung, dan menurunkan mortalitas
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Patient with HF and left ventricular ejection fraction (LVEF) < 40%

l

Does patient have contradictions to [3-blockers?
(Cardiogenic shock, symptomatic bradycardia, 2nd degree/3rd degree heart block)

l !
I
- ¢ RegLJ larly
Initiate and uptitrate B-blocker d55€s5
(Double dose no more frequently than every 2 weeks; use specialized nurse facilitators) eﬁZ?b?EEy
|

Carvedilol
Initial: 6.25-12.5 mg twice daily
Target: 25 mg twice daily

Metoprolol XL
Initial dose: 12.5-25 mg daily
Target dose: 200 mg daily

Elitelzital el [B-blocker therapy

not appropriate
until conditions
no longer persist

Initial: 1.25 mg daily
Target: 10 mg daily

[

Is patient intolerant ofiincreased-dose?
(Worsening HF, bradycardia, hypotension, fatigue)

¢ ® Regularly
assess
Achieve a maximally tolerated dose patient

I tolerance

@ Decrease diuretic dose if volume depleted !
Does patient have LVEF = 35%,
sinus rhythm and heart rate > 70 bpm?

@ In-class switching

O Minimize other AVN blockers

©

Consider initiation of ivabradine 0 Reduce calcium channel blocker dose

Bhatt, A.S. et al. J Am Coll Cardiol. 2017;69(20):2542-50.

4 Indonesian Working Group
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Q.

e Synchronize
between targeting
the dose and
targeting the HR -
always try to
optimize dose while
monitoring HR and at
least achieve target
HR (55-65 bpm)

e Individualized steps
depend on patient
tolerability
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TABLE 1 Pharmacologic Properties of Commonly Prescribed -Blockers

[1/p2 Selectivity

Drug (Cardio-Selectivity) ISA Half-Life Additional Properties

Second generation

Bisoprolol ++ 0 9-12

Metoprolol ++ 0 3-7

Atenolol + 0 6-9
Third generation

Carvedilol 0 0 7-10 a1-receptor inhibition

mediated vasodilation
Nebivolol ++4+ 0 8-27 L-arginine/nitric oxide

mediated vasodilation

Adapted with permission from Poirier and Tobe (25).

+ = relatively higher affinity for p1 versus 2 receptors.

100%

o
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Heterogeneity Within the B-blocker Class

ROUTE OF ELIMINATION

80% 60% 40% 20% 0%

0% 20% 40% 60% 80% 100%
Propanolol Timolol Pindolol . Acebutolol Atenolol
Carvedilol Blso.prolul (metabilites) Nadolol
Metoprolol Nebivolol Sotalol
also betaxolol, labetalol, penbutolol Carteolol

Joseph P, et al.J Am Coll Cardiol.2019
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Drugs for erectile dysfunction
BP lowering BPH therapy (Alpha blockers)

Consider decreasing diuretics in hypo/euvolemic patients

all

: Japisuod 0}

. . v =3
Chronic HF Setting aT R
v o - S =
(Low BP in HFrEF Naive to therapy and undertreatment °) 28
3 =]
&S a
1-Confirm low BP I
2-Assess symptoms & severity g 2
: ' g 2%
Consider decreasing or stopping Determine etiology of Low BP Vg
» Anti-hypertensive Non class | HFrEF @8
» Nitrates therapy 3
» Antiarrhythmic @rrrensnsssansananna R n R 3- Address possible Non--GDMT o )
» Neuro/psychiatric therapy etiologies - .
> &
> 2
@
(=%
Vv
Y
wv
o
3
@

Persistent low BP

SISOU)S 11O 1O Y1 /YA [BUOHIUN) BIAABS Ul YAV L/YIIL <

Selective B1 receptor blockell; MaEbr \vL £ 1
preferred due to lesser BP-lowering effect than
non-selective beta-blockers with a, 1 and B2-

blocker or vasodilatory properties.

1. Initiate SGLT2i & MRA

2. Initiate low dose ARNI/ ACEl or BBt
(depending on clinical condition#§ )
3. Initiate the remaining drug
4-Uptitrate therapy¥§9

Asymptomatic/Low BP Low BP with major
with mild symptoms Symptoms **

ajor
symptoms **

papaau adeds-p as1019x3-¢ s8UD03S Ajddy-z eipiedApeiq 1eai)-T: SUIMO]|0} 2y} JOPISUOI O} |GESIAPE SI 3|

DO NOT Down titrate Initiate GDMT down-
or Stop GDMT titration process

Refer to HF specialist /Advanced HF
program for evaluation

Skouri H, et al.Eur Heart J HF.2025
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Symptomatic Low BP on Optimal or Suboptimal Therapy (after excluding concurring causes)

1 1 1 1 1l 1

GFR<30ml/m2 ;Reduce or Stop: i N ifi
e mil/m HR<60bpm;Reduce or Sto History of severe If HR >70; Reduce 0 specitic

Reduce: ::’::Eq, 1 Reduce: 1-lvabradine arrhythmias*: 1-ACEi/ARB/ARNi clinical profile
1-RASi Z-RA p 2-BB 1-Decrease RASI AR 1-Decrease RASi
2-MRA 3.Consider pacing (CRT) 2-Decrease MRA or BB

Maintain SGLT2i (very limited BP effect)

Persistent low BP with major symptoms: Refer * Replace carvedilol by metoprolol or Bisoprolol
to HF Team for advanced therapy * If ARNI not tolerated, replace with low dose ACEi/ARB

If BP improves

4

Skouri H, et al.Eur Heart J HF.2025
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Doubling B-Blockers dose
every 2—-3 weeks until
achieve target dose

Severe asthma/COPD
11°-111°* dgree AV blocks
Recent exacerbations of HF
Critical limbs ischemia

B-Blockers
in HFrEF

Use in all patients with HFrEF
(class I, Level of Evidence A)

Evaluate comorbidities for

the selection of of the best
suited B-blocker
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sHEF
Jie . Male, 34 y.0

® Consult by nephrologist with SOB

® DOE since 1 month ago despite HD

® Routinely HD 2x a week

D/ Hypertensive CMP CHF (HFrEF) NYHA Il
HTN

CKD e.c hypertensive nephrosclerosis, agenesis
renal sin

Hyperkalemia

Physical examinations:

BP 150/100 mmHg

HR 110 bpm

JVP HJR +

Rales bilateral at basal lungs
Ext bipedal edema +

Lab test:

Hb 10.5 gr/dL
Cr 5.8 mg/dL eGFR 12 ml/m/1.73 m2
K 5.6 mEqg/L

ECG : ST, LVH with LV strain

Echo 10/24: reduced EF 34.4% global hypokinetic
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Th/:

- Sodium zirconium cyclosilicate (SZC) 10 gr TID
continue with HD, maintenance 10 gr OD in non
dialysis day

- ARNI 50 mg BD — non dialysis day

- Metoprolol XL 25 mg OD

- Refer to dietician

- Early follow up to HF clinic for K evaluation

~~~~~~~~~~

Within 2 months manage to OMT with K in

normal level (4.8 — 5.2 mEq/L)

Th/:

e ARNI 100 mg BD

e Metoprolol XL 100 mg OD

e Sodium zirconium cyclosilicate (SZC) 5 gr
on 3x/week and .non dialysis day

In 6 months

Echo 12/24 : Concentric LVH, dilated LA,

LVEF 44.5% (Simpson’s Biplane) DD gr. |,
Normal RV contractility

HF improved - Plan for Renal Transplantation
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Define the severity of Hyper-K

« Mild : 5.1 —-5.5mEq/L
* Moderate : 5.6 — 6 mEq/L
 Severe:>6 mEqg/L
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I i f -the- NSAI d h | {
(calcium gluconate, 10 mL of 10% IV) | Inquire about use of over-the-counter NSAIDs and herbal preparations

l

emergent Cell shift (redistribution) Ensure effective diuretic therapy J

(Ch ronlc) Insulin: (10 units regular insulin IV (loop diuretics with eGFR < 30 mi/min)
with 1 amp (50ml) D50 IV)
| Albuterol: (20 mg in 4 ml nebulized)

ECG changes and/or ‘ Non-emergent treatmentj N ay o
The 5th Indonesian | rapid rise in K°, K" > 6 mEq/L | Other Symptoms
Symposium on Heart Failure and I'e|ated to h er K 1 .
Cardiometabolic Disease l yp - . develops over a more extended period, often
Dietary K* counseling, avoid salt substitutes .
[Emergent treatment Indlcated] . I persisting for weeks, months
Emergent \ Stabilize myocardllal cell membrane ( Discontinue drugs (if possible) that interfere in kidney K* secretion

(acute) or non-

o In our case :
\Oral NaHCO, to treat metabolic acndossj . NO speC|f|C Sym ptoms

related to hyper K
* No significant ECG

, 1 . = A 1_ e Initiaté SGLT2 inhibitor ‘ changes
Oliguria | Hypervolemicw {Me!abolicJ if indicated

[Decrease total body K’J

!' Avoid d itration or di it ion/of RAAS inhibitor if possible |

or ESKD | (non-oliguric) acidosis
J - J
l I Sodium polysty P. q -
) _— v sulfonate cyclosilicate
( Hemodlalyslsj Diuretics | Sodium | )
\ = , J bicarbonate Mechanism of | Na™-K® exchange resin Exchanges Ca** for Binds K* in exchange
3 action often given with sorbitol K*, also binds Mg** for H* and Na*
Non-selectively binds K*,
Ca?, Mg**
Consider K* binding drugs as an Time of onset | Variable (hours to days) 7 1
adjunct to above emergent therapies (hours)
Binding site Colon Colon Entire intestinal tract
Commonly Diarrhea, n bol Constipation, Constipation, diarrhea,
reported alkalosis, hypernatremia, | diarrhea, flatulence, edema. Can increase
adverse volume overload, rarely hypomagnesemia. gastric pH potentially
reactions and colonic necrosis. Must Must separate dose interfering with drugs
precautions separate dose from from other oral drugs | having pH-dependent
other oral drugs by at by at least 3 hours solubility
least 3 hours

Palmer BF, et al. Oxford University.2024
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...................... Hyper K+ in HF

Excess dietary intake of foods high in K

Inherent Hyper K : DM, CKD, hormonal disorder, etc

Treatment-related : RAASI, MRA, NSAIDs, diuretic
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Excess dietary intake of foods high

1. Hyper K in HF :

R

O

Indonesian Working Group

on Heart Failure
{ and Cardiometabolic Disease
i K

HIGH POTASSIUM FOOD

Fruits

~

f

Vegetab les

N

i

Other

Serving size: % cup fresh or canned or

Oranges &
Oranges Juice

Cantaloupe
-
% i .
C
Dried Fruits
a
Pomegranate

Mango

Nectarines

Raisins

Serving size: % cup cooked or 1 cup raw

B 5

Greens White & Sweet
(Beet | Spinach) Potatoes
@
v
1
')
Artichoke

Avocado

Pumpkin

Squash

Winter & Summer !
N
> S

Bok Choy

st

Chocolate

—

Milk & Soy Milk

A

A

Raisin Bran

Salt Substitute

3

Nuts & Seeds

A
T

WOGURT

Yogurt

1% 2

French Fries &
Potato Chips

N

Coconut Water
& Coconut Milk
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Patients at risk of
hyperkalaemia

Indonesian Working Group
on Heart Failure
{ ond Cardometabolc Disease HFS

HEART FALURE SOCHTY
; HNCAPO!

%

2. Inherent Hyper K related to
comorbidities in HF

~

Risk of hyperkalaemia across patient populations

&
Up to
40-50%

Up to
~40%

M 2

Advanced stages Severe heart Haemodialysis®4c Diabetes mellitus Resistant General
of CKD, especially failure on d over hypertension population?-2
with DM and on spironolactone 3-year period®2 with add-on MRA
RAASI therapy'-2 50 mg2ab therapy®7-¢

aDefinition of hyperkalaemia varied from K* >5.0 mmol/L to 25.5 mmol/L;"25 ®NYHA Class Il or IV and LVEF <35%;2 °Hyperkalaemia defined as K* >5.5 mmol/L in patients who received hemodialysis for >120 days;3
dWhen reported, most studies in this systematic review defined hyperkalaemia as serum K* 25.5 mmol/L and included patients with end stage kidney disease receiving hemodialysis TIW (mean vintage time on

hemodialysis, where reported, was 42.3 months);* ¢Hyperkalaemia defined as persistent K* >5.5 mmol/L (or 1 reading of K+ 26.0 mmol/L).”
1. Kovesdy CP. Nat Rev Nephrol. 2014;10(11):653-662. 2. Vardeny O et al. Circ Heart Fail. 2014;7(4):573-579. 3. Xu H, et al. Poster presented at: 54th ERA-EDTA Congress; June 3-6, 2017; Madrid, ES. 4. Bem D et al.
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Bt 3. Hyper K in HF meds study

The 5th Indonesian
Symposium on Heart Failure and
Cardiometabolic Disease

i A. Observational studies B. Interventional studies REE'—WGﬂd,
“ o Clinical trials observational studies
. gl = OK >5.5 mmaol/l
N RAAS Inhibitor drugs meegmmed 1 Mineralocorticoid Receptor
- C p 12
2 12 5 Antagonist
g 25
5 =10
= 2 2
@ W E 1
15 n =
10 ) -‘g 5 -
515 = ¢ o 4
om 1 [ 1 ) 5
o~ <+ u <+ = @ O — ] o = - i
s ﬁ:"’— B Efg :_nB E& T F ﬁ; TEB ;5 g‘ 3,‘0 R %ﬁ éh § L:E% R 'E? f 2
8 3 8 3 % 8 ¥ T BT T T WE S I EF oo FUUFDO
558288532 2s 203 8gpy g8y 0 .
h 5% " S 365 8 F s B 8 Q @ 32 E <+ 88 2 F 2 3 - -
o & g £ O = a é . g 2 EE £ RALES EMPHASIS-HF Shah 2003 Bozkurt 2003
o a = < o W T < < =
_ _ o Ns= 822 1364 840 104
ACEIi/ARB Sp + ACE/ARB Ena ARB Sac/Val Sp Epl Fin AlisEna HF  ACEl
and/or BB + + therapy +
HF therapy Alis ARB+SP
Exclusion for low eGFR, hyper K baseline Epstein M, et al.ISN.2016

Fonseca C, et al.Rev Port Cardiol.2020
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ATHENA TRIAL :

Risk of Hyper K is independent from
Hyper K might not be dose related

worsening kidney function

TABLE 3 Adverse Events According to eGFR Categories Table 3. Changes in Serum Potassium Concentration and Renal Function
Median (25th-75th) Mean (SD)
Outcome/eGFR Event-Rate” Placebo Event-Rate” MRA Interaction Usual Care High-Dose Usual Care High-Dose [r—
Category* n/N (%) n/N (%) OR (95% Cl) P for Trend Change Alone Spironolactone Alone Spironolactone P Value
Change in Serum Potassium, mEq/L (to Convert to Millimoles per Liter, Multiply by 1.0)

Hyperkalemia 0.002 24-h 0.00 (-0.40 to 0.30) 0,00 (-0.30 to 0.30) 0.01 (0.56) ~0.00 (0.47) 50
>90 52/803 (6.5) 85/865 (9.8) 1.57 (1.13-2.19) 48-h 0.10 (~0.30 t0/0.40) 0.10 (=0.10'to 0.40) 0.04 (0.52) 0.16 (0.46) 02
61-90 226/2,788 (8.1) 311/2,759 (11.3) 1.44 (0.88-2.35) 72-h 0.20 (-0.40 to 0.55) .20 (=0.20 to 0.60) 0.09 (0.62) 0.22 (0.52) .08
46-60 167/1,600 (10.4) 295/1,580 (18.7) 1.97 (1.32-2.94) 96-h 0.20 (-0.30 to 0.60) 0.30 (0.00 to 0.70) 0.15 (0.69) 0.31 (0.54) .08
31-45 100/903 (11.1) 225/889 (25.3) 272 (2.02-3.67) Change in Serum Creatinine, mg/dL (to Convert to Micromoles per Liter, Multiply by 88.4)
<30 27157 (17.2 49/162 (30.2 2,09 (1.38-315) I 24-h 0.05 (-0.05 to 0.20) 0.05 (-0.03 to 0.17) 0.07 (0.18) 0.06 (0.17) 76

%' - - - - 48-h 0.02 (-1.10 to 0.20) 0.10 (-0.03 to 0.02) 0.10 (0.27) 0.09 (0.20) 67

Worsening kidney function 0.39 72-h 0.08 (-0.08 t0 0.22) 0.10 (-0.03 to 0.28) 0.13 (0.33) 0.12 (0.26) 85
>90 207/772 (26.8) 262/843 (31.1) 1.23 (0.99-1.53) 96-h 0.10 (=0.02 t0 0.33) 0.10 (=0.05 to 0.27) 0.16 (0.30) 0.15 (0.30) 77
61-90 588/2,688 (21.9) 738/2,668 (27.7) 1.37 (1.15-1.62) Change in Estimated Glomerular Filtration Rate, mL/min/1.73 m*

46-60 309/1,533 (20.2) 410/1'515 7.1) 1.47 (1.28-1.68) 24-h -1.95 (-8.46 to 2.79) -2.58 (-7.83 to 1.53) -2.75 (9.43) -2.54 (10.80) 87
345 180/853 (21.1) 248/851 (29.1) 154 (1.21-1.95) 48-h -1.59 (-9.65 to 3.71) -4.12 (-8.87 to 1.89) -3.34 (12.52) -3.33(11.15) .95

# 72-h =3.70 (~12.06 to 4.09) -3.71 (-10.67 to 0.87) -4.47 (13.37) -4.53 (12.05) 82
=30 21147 (14.3) 39/153 (25.5) 2.05 (1:24-341) 96-h -5.53 (-13.11 t0 0.79) -4,35 (~11.06 to 1.74) -5.56 (13.85) -4.13 (11.58) ii

Ferreira JP,et al.J Am Coll Cardiol HF.2022 Butler J, et al.J Am Coll Cardiol HF 2016
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Incidence, Predictors, and Outcome n r @
Associations of Dyskalemia in Heart 'f, qyﬂwjg“": HFS (‘)
Failure With Preserved, Mid-Range, v

and Reduced Ejection Fraction

- _ o IMPACT on HF outcome?

Gianluigi Savarese, MD, PuD,** Hong Xu, MD,”* Marco Trevisan, MSc,” Ulf Dahlstrom, MD, PuD,*

Patrick Rossignol, MD, PuD,? Bertram Pitt, MD, PuD," Lars H. Lund, MD, PuD,{ Juan J. Carrero, PuarmD, PuD"™

HeART ur AU SOCHTY
o

3 ]
<Y ™
2 2 8L % g % 'C\)
o~ o~ o~ o N X X [32) N
Sk EEEs — -
N O 0 O —
By T O S O = O o v © 0
M < n <
= < Ly o - —~ —~
25+ . N~ <t 0 -
o 167 o 39 7 &3 &5
& 204 a 1.4 5 Y = BN
8 S 1.2 EE ER E8  £J
c 154 @ > Lo I o I I <
‘c 104 =28 o8- — — — —
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: : < N < N
I Hyperkalemia I I Hypokalemia
I Hyperkalemia | | Hypokalemia |
I HFpEF Il HFmrEF I HFEF [ Overall

Il DyskalemiaNo [ZJ Dyskalemia Yes
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@ European Journal of Heart Failure (2018) 20, 931-932 EDITORIAL COMMENT (&)
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Is hyperkalaemia in heart failure a risk factor
or a risk marker? Implications for
renin—angiotensin—aldosterone system
inhibitor use

Lars H. Lund'2* and Bertram Pitt3?

Hyperkataemia :}(\ > Poor'outcome
Risk marker Suboptimal
RAASI use

Figure 1 Hyperkalaemia is a risk marker for poor out-
comes by leading to dose reduction or discontinuation of
renin—angiotensin—aldosterone system inhibitors (RAASI).
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@ ESC European Journal of Heart Failure (2024) 26, 14081418 RESEARCH ARTICLE

European Society  doi:10.1002/ejhf.3214

of Cardiology \\ > .
Indonesian Working Group
qj on Heart Failure ‘ '
* ° . . and Cardometabolc Disease
Physician perceptions, attitudes, and strategies 3 HFS asnr s oy

towards implementing guideline-directed
medical therapy in heart failure with reduced
ejection fraction. A survey of the Heart Failure
Association of the ESC and the ES

for Cardiology Practice

Physician perceptions, attitudes, and strategies towards implementing GDMT in HFrEF

An international survey study from the HFA of the ESC

0 26-question survey &432 respondents @91 countries
What proportion of HFrEF patients What clinical barriers to implementation First strategy to manage ‘\’:-'fé‘\'lel that triggers change in
are treated with quadruple therapy? are of major importance? creatinine increase therapy

— R & AR %) W 50:2%)  [»60: 11
1 i i H By S %

Other|

Hypotension

75-90%

Mild but symptomatic
hypotension

Creatinine increase First strategy to manage
50-75% = anh i : | : hyperkalemia.

Hyperkalemia

—.auycardia

Hypoglycemial/|
ketoacidosis

Patient adherence

MRA: 54% Add re:

8- Diuretic: 55%| K-binder: 1 %
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How to win the Hyper K ‘battle’ in OMT HF?

Keep patient on guideline- Reduce hyperkalaemia risk
recommended RAASi, MRA and treatment of
despite risk of hyperkalemia
chronic/recurrent
hyperkalaemia

Balancing

Q 0811-1900-8855 | & scientific_ihefcard@inahfcarmet.org | @ina.hf | ihefcard.com



Hyperkalemia treatment options with limitations

Difficult to adhere to

Limiting K*-rich foods can
cause constipation

Contradicts DASH diet; may
worsen chronic hypertension

Diuretics?

Efficacy depends on residual
renal function (until diuresis is
present)

Increased risk of gout and
diabetes depending on choice
of diuretic

May produce volume
contraction, decreased distal
nephron flow, worsening of
kidney function, and reduced
K* excretion depending on
choice of diuretic

Long-term efficacy has not
been evaluated

Gastric irritation, anorexia,
nausea, vomiting, constipation
and occasionally diarrhea. may
occur

High risk of hospitalizations or
death due to serious Gl AEs?

Hard, gritty texture and
unpleasant taste may reduce
palatability

Discontinuation or dose-

reduction of RAASi therapy'

 Stopping or suboptimal
utilization of renal/
cardioprotective RAASI
therapy

1. Dunn J et al. Am J Manag Care. 2015;21:3307—S315; 2. SPS Suspension Prescribing Information, CMP Pharma, Inc. March 2018; 3. Zann V et al. Drug Des Devel Ther.
2017;11:2663—-2673; 4. Noel JA et al. JAMA Intern Med. 2019;179:1025-1033; 5. Laureati P et al. Nephrol Dial Transplant. 2020;35:1518-1526.
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5|CEF§D Choose The Right Treatment Combination

The 5th Indonesian Sodium-Glucose Cotransporter 2 Inhibitors and Risk of
Symposium on Heart Failure and Hyperkalemia in People With Type 2 Diabetes: A Meta-
Cardiometabolic Disease Analysis of Individual Participant Data From Randomized,
! Controlled Trials

Time to first hyper K

SGLT2 inhibitors Placebo
Events per 1000 Events per 1000 Hazard Ratio
P 2 H 2 D I G MI I F n/N patient-years n/N patient-years (95% CI)
CANVAS Program 8/5795 0.4 714347 06 0.75 (0.27, 2.11)
CREDENCE 169/2202 307 203/2199 ar4 — 0.82 (0.67, 1.01)
DAPA-CKD 4811455 330 4711451 320 —.— 1.02 (0.68, 1.54)
DECLARE-TIMI 58 30/8582 0.9 38/8578 1.1 —_— 0.78 (0.48, 1.26)
EMPA-REG OUTCOME 104/4887 7.7 88/2333 13.4 —— 0.58 (0.43, 0.76)
VERTIS CV 243/5493 15.4 13412745 17.7 —- 088 (0.71,1.09)
Overall < 0.80 (0.68, 0.93)
{P=29.5%; Prsarogerey=0-21). P=0.004
0.4 06 08 1012 16 20
Favors SGLT2 inhibitors Favors placebo
SGLT2 inhibitors Placebo __Serious hyper K (> 6 mmol/L)
Events per 1000 Events per 1000 Hazard Ratio
n/N patient-years n/N patient-years (95% CI)
CANVAS Program 137/5795 8.2 85/4347 92 om| 0.89 (0.67, 1.17)
CREDENCE 121/2202 216 154/2199 27.9 — 0.77 (0.61, 0.98)
DAPA-CKD 159/1455 56.9 179/1451 65.3 —a 0.88 (0.71, 1.09)
DECLARE-TIMI 58 53/8582 1.6 78/8578 23 —_— 0.67 (0.47, 0.95)
EMPA-REG OUTCOME 216/4687 17.2 124/2333 205 — 0.83 (0.67, 1.04)
VERTIS CV 291/5493 18.7 157/2745 21.2 —— 0.90 (0.74, 1.09)
Overall <& 0.84 (0.76, 0.93)
(17=0.0%; Phatsroganeny=0.71) P<0.001

0.4 0.6 1012 16 20

Favors SGLT2 i itors Favors placebo
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Mechanism

Onset

Dosing

Indication
Location

Adverse events

Drug
Interactions

Add on Potassium Binder

Nonspecific calcium cation-exchange resin’

Action may be delayed for
1 to 2 days'’

15 g orally 3 to 4 times daily?

30 g given as retention enema once daily?

No RCT study

Cases of intestinal necrosis, which may be fatal, and
other serious Gl adverse events have been reported?

Antacids, laxatives, digitalis, sorbitol, lithium,
levothyroxine?
Administer at least 3 hours before or 3 hours after
other oral medications?

*Dose differs for patients on haemodialysis- refer to SmPC for more information.*
References and abbreviations in slide notes.

FDA = US Food and Drug Administration; GI =

1. Resonium calcmm Prescribing Information. Sanofl-Aventls Canada.

Nonspecific cation binding
in exchange for calcium?

4 to 7 hours*

8.4 g orally once daily (recommended starting dose)*

Treatment of HK in adults; there is limited data on the
use in patients requiring dialysis and in patients with
serum K* levels greater than 6.5 mmol/L*

Predominantly distal colon?

Hypomagnesaemia and mild to moderate Gl side
effects (for example, constipation)*

Separate by at least 3 hours from other oral
medications*

gastrointestinal; HK = hyperkalaemia; SmPC = Summary of Product Characteristics.

Indonesian Working Group
on Heart Failure
/ and Cardiometabolic Disease H F s

Selective potassium binding in exchange for sodium
and hydrogen?

1 hour®

10 g orally 3 times daily for a maximum of 72 hours
(starting dose)?”
5 g orally once daily (recommended starting
maintenance dose)?

Treatment of HK in adults; there is limited experience
in patients with serum K* levels greater than 6.5
mmol/L5

Entire intestinal tract®

Hypokalaemia and oedema-related events®

Administer at least 2 hours before or 2 hours after oral
medications with clinically meaningful gastric pH—
dependent bioavailability®

Garlmella PS, Jaber BL. Patiromer for hyperkalemla in diabetic CKD: a new kid on the block. Am J Kidney Dis. 2016;67(4):545-547. doi:10.1053/j.ajkd.2016.01.001

Veltassa. Summaryofproductcharacterlstlcs,.\/lmﬁn -1900-8855 | =@ scientific_ihefcard@inahfcarmet.org | @ina.hf | ihefcard.com

Lokelma. Product Information Indonesia. 2023
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Mean Serum Potassium, mEq/L

6.6

6.2

5.8

5.4+

5.0

4.6

4.2

O 0hours Open label, 10 g SZC in 48 h (6 )
| ® 48hours | doses)

Original Investigation

Effect of Sodium Zirconium Cyclosilicate on Potassium

Lowering for 28 Days Among Outpatients With Hyperkalemia

The HARMONIZE Randomized Clinical Trial

Milchail Kosiborod, MD; Henrik S. Rasmussen, MD, PhD; Philip Lavin, PhD; Wajeh Y. Qunibi, MD; Bruce Spinowitz, MD; David Packham, MD;
Simon D. Roger, MD; Alex Yang, MD; Edgar Lerma, MD; Bhupinder Singh, MD

Hyper K> 5.1 mEg/L in DM, HF, CKD, RAASI
No situation that require urgent management (arrhythmias, potassium >6.2 mEq/L)

Off label, SZC up to 29 days

5.4

&HFS

O Placebo
Zirconium
cyclosilicate
A 5-gdose
® 10-gdose
B 15-gdose

=

)

£

£

x - o

[¢) e Q Q o) ) 2

3

o} c

£

=

¥ 5

w

c

[ ] [ [ E [ [] E E é
All CKD  CKD Heart Diabetes Taking . <5.5 5.5-<6.0 26.0 40—+ T
History eGFR Failure Mellitus RAASI - ; 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29

Baseline Potassium
Level, mEq/L Study Day
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Efficacy and Safety of Sodium Zirconium Cyclosilicate for Treatment of Hyperkalemia: An
11-Month Open-Label Extension of HARMONIZE

once-daily SZC 5-10 g for <337 days
< 5.1 mEq/L <5.5mEqg/L

100 . - ) . z 98 i
875 9.2 gag . 845 833 gog 843 100 950 32 975 957 955 946 o35 944 943 940 938 929 941 9B5 937 950 4y, B0 000
T 822 997 T "I 703796 ., B07 798 815 45, 808 o gy7g T T 7 gl B g o i i T T | — EN
— 187 T 300 g — 2 4 T T 2 | T A _—l’—‘———'———-%—l——_'—T
B0 - —I— 1 _L [ T i [ ] -—|-— ] 11071 3 - ]~ | - | - 4 iR i T 1 T
) J_ T MM —— - | | | ! 3 = |
=11 i | L L il L L 80 -
4 L
# 60 |
1] o
g, £
a 40 ]
£ 404
20
204
oL - - - - - - - —
8 15 22 29 36 43 50 57 85 113 141 169 197 225 253 281 309 337  Mean days
B e e et e e e e e e e e ——— i
Study day 8-337 [ T - T : T T ! L. e
8 15 22 29 36 43 S0 57 85 113 141 189 197 225 253 281 308 337  Mean days
n 105 97 94 100 95 B8 B B2 T1 67 66 4 53 55 49 50 48 43 106 Study d 8-337
N120 118 118 116 112 111 108 107 88 84 B1 70 68 65 63 60 58 51 120 udy cay
Min 28 36 38 35 36 34 34 33 37 34 35 36 37 3B 33 37 34 36 28 A 114 110 115 111 107 105 101 101 B3 79 76 65 64 B4 59 &7 53 50 120
a Max 67 60 63 61 59 66 59 62 63 63 7.0 60 64 59 58 74 59 60 55 b N 120 118 118 116 112 111 108 107 88 84 81 70 63 &5 63 &) 58 51 120
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Sodium Zirconium Cyclosilicate in n

HFrEF and Hyperkalemia

REALIZE-K Design and Baseline Characteristics

At 6 months, 71% of patients who
received SZC achieved the primary
endpoint of normokalemia on
spironolactone 2 25 mg/daily
without rescue therapy for
hyperkalemia compared with 36% of

those on placebo (P < 0.001)

Background: Use of MRA therapy in patients with HFrEF is suboptimal due to the risk of HK

Objective: To show that MRA therapy for patients with HFrEF can be optimized by using SZC to restore
and maintain NK

Settings and Patients Open-Label Run-in Randomized Withdrawal Primary Composite

Phase (n = 365) Phase (n = 202) Endpoint
- ﬂ Patients achieving NK on . NK
i sK
Eﬂ spironolactone =25 mg QD (sK*
were randomized 1:1 to:

Prospective, double-blind, S T

randomized withdrawal trial
at 85 sites in 8 countries
across Europe, and North

-
m
therapy
and Latin America t0 50 mg QD f. i
0o 00
T ...T Spironolactone + SZC ‘
m m @ or No rescue therapy

for severe HK

—
Eﬁ‘-
Spironolactone
uptitration

On spironolactone
225 mg QD

» Aged 218 years : [ ]
» Symptomatic HFrEF ) /u
(NYHA functional class II-Iv) ~SZC used to restore NK 9 o
(LVEF <40%) in patients: 6 et
* On no or « With HK at baseline or -
low-dose (12.5 mg) « Developing HK during Spironolactone +
spironolactone or spironolactone matching placebo
eplerenone QD uptitration 6-mo follow-up

Kosiborod MN, et al. JACC Heart Fail. 2024;12(10):1707-1716.
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A European perspective from HF community

Management of HK in patients with CVD and indication for RAASi therapy

K level 4.5-5.0 mEq/L®

Not on maximal tolerated

guideline-recommended target

dose of RAASI therapy

|

Not on maximal tolerated
guideline-recommended
target dose of RAASI therapy

On maximal tolerated
guideline-recommended
target dose of RAASI therapy

On either maximal/sub-maximal

tolerated, guideline-
recommended target dose
of RAASI therapy

¥

K level >6.5 mEg/L®* Chronic or recurrent HK

Not on maximal tolerated
guideline-recommended target
dose of RAASI therapy

}

Initiate/up-titrate
RAASI therapy and closely
monitor K levels

¢

If K level >5.0 mEq/L,
initiate an approved

Initiate an approved
K-lowering agent

Treatment with
a K-lowering agent
may beinitiated

Discontinue/reduce
RAASI therapy

If K level <5.0 mEq/L
is detected, up-titrate
RAASI therapy

¥

K-lowering agent

K level should be closely
monitored and K-lowering
treatment should be
maintained"

K level should be closely
monitored and K-lowering
treatment should
be maintained®

Treatment with
a K-lowering agent
may be initiated as soon
as K level >5.0 mEq/L

v

K level should
be closely monitored

RAASI therapy should be
optimised and an approved
sK'-lowering agent may
be initiated as soon as

sK* level >5.0 mEqg/L

¥

Maintain treatment®
and K level should
be closely monitored

a1l mEg/L= 1 mmol/L; bUnless another aetiology for hyperkalaemia is identified
CVD, cardiovascular disease; HK, hyperkalaemia; RAASI, renin—angiotensin—aldosterone system inhibitor; sK+, serum potassium
‘ Rosano G, et al. Eur Heart J Cardiovasc Pharmacother 2018;4:180-188 4
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5'“‘“" Key Message(s)

Cardiometabolic Disease

e Hyper K may become one of the obstacle to OMT but it's not the end of the road
to OMT
e Novel PB agents including SZC should be consider for the following conditions in
HF patients undergoing or on OMT :
o Lowering K level in hyper K

o Maintaining K level and preventing recurrent hyper K
o Preventing hyper K in HF patient at high risk of hyper K

e SZC generally well tolerated in HF patients for long term use
e Refer to PPK Hyper K from Indonesian HF Working Group
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