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Challenge in real world setting: 

Guidelines do not describe what constitutes an 

acceptable standard of care, and thus, practitioners who 

adhere only a small fraction of the recommendations 

might claim → treating patients ‘in accordance with the 

guidelines’ 

Optimizing GDMT in HFrEF

Girerd N, et al.Rev Esp Cardiol.2023

Packer M, et al. Eur Heart J.2020



Savarese G, et al. 

Eur Heart J.2024



HR in HFrEF: 

Prognostic and Therapeutic Target

HR in CHF as Prognostic Marker –
Risk Marker

Heart rate remained an independent predictor of 
outcome in a multivariable analysis



HR in HFrEF: 

Prognostic and Therapeutic Target

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



Target HR in HFrEF

CV death
HF hospitalization



HF drugs with heart rate-lowering effects in CHF

BB effect beyond HR :

• Block the activity of endogenous catecholamines → reduce 

adrenergic tone, slowing HR in sinus rhythm (negative 

chronotropic effect) 

• Reduction in free-fatty acid use

• Reduced apoptosis of cardiac myocytes

• Antioxidant and anti-endothelin effects

• Improve cardiac function and reduce CV hospitalizations, 

sudden death, and overall mortality
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Dobre D, et al.Eur Heart J.2014



High dose > 50% max dose

Low dose < 50% max dose

High HR > 70 bpm

Low HR < 70 bpm 

Fiuzat M, et al.J Am Coll Cardiol.2016

Castagno D, et al.J Am Coll Cardiol.2012

Optimizing HF therapy along with 

managing HR

Beta- blocker use associated with 

a lower risk of death but did not 

change the association between 

heart rate and mortality (p for 

interaction = 0.55) 



MERIT-HF: Metoprolol Succinate (CR/XL) 
Significantly Reduced All-Cause Mortality, Death 

from Worsening HF and Sudden Death

Metoprolol CR/XL (n=1990)Placebo (n=2001)

Follow-up (months)

Sudden death

6 12 18

RR=0.59

95% CI: 0.45–0.78

P=0.0002

41%
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3

2

1

5

0

4

0 6 12 18

RR=0.51

95% CI: 0.33-0.79 

P=0.0023
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All-cause mortality
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RR=0.66

95% CI: 0.53–0.81

P=0.00009

Follow-up (months)

MERIF-HF Study Group. Effect of metoprolol CR/XL in chronic heart failure: Metoprolol CR/XL Randomised Intervention Trial in Congestive Heart Failure (MERIT-HFLancet 1999;353:2001-2007

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



Beta-blockers Starting dose Target dose

Bisoprolol 1.25 mg o.d. 10 mg o.d.

Carvedilol 3.125 mg b.i.d. 25 mg b.i.d.

Metoprolol succinate 
(CR/XL) 

12.5-25 mg o.d. 200 mg o.d.

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

ESC 2021

McDonagh TA, Metra M  et al. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart 
failure. Eur H Journal (2021) 00, 1-128

*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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Evidence based BB for HFrEF Therapy



2022 AHA/ACC/HFSA Heart Failure Guideline: recommendations for B-blockers in HFrEF

Heidenreich et al. AHA/ACC/HFSA Heart Failure Guideline JACC VOL. 79, NO. 17, MAY 3, 2022:e263–e421e264

Only Bisoprolol, Carvedilol, and Metoprolol Succinate are 

indicated in HFrEF to reduce CV/all-cause mortality.
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● 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)

● Individualized steps 
depend on patient 
tolerability 



Heterogeneity Within the β-blocker Class

Joseph P, et al.J Am Coll Cardiol.2019

Joseph P, et al.J Am Coll Cardiol.2019



Selective β1 receptor blockers may also be 
preferred due to lesser BP-lowering effect than 
non-selective beta-blockers with α, β1 and β2-
blocker or vasodilatory properties. 

Skouri H, et al.Eur Heart J HF.2025



Skouri H, et al.Eur Heart J HF.2025
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Now 

1 week

Key Messages : 

Strategy in choosing BB in HFrEF



● Consult by nephrologist with SOB

● DOE since 1 month ago despite HD

● Routinely HD 2x a week

D/ Hypertensive CMP CHF (HFrEF) NYHA III

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 mEq/L

ECG : ST, LVH with LV strain

Male, 34 y.o

Echo 10/24: reduced EF 34.4% global hypokinetic



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/: 

● ARNI 100 mg BD

● Metoprolol XL 100 mg OD

● Sodium zirconium cyclosilicate (SZC) 5 gr 

on 3x/week and non dialysis day 

Echo 12/24 : Concentric LVH, dilated LA, 

LVEF 44.5% (Simpson’s Biplane) DD gr. I, 

Normal RV contractility  

HF improved → Plan for Renal Transplantation 

In 6 months



Define the severity of Hyper-K 

What can we learn from this case? 

Hyperkalemia is not an obstacle for OMT

• Mild : 5.1 – 5.5 mEq/L

• Moderate : 5.6 – 6 mEq/L

• Severe : > 6 mEq/L



Other symptoms 

related to hyper K
develops over a more extended period, often 

persisting for weeks, months 

Emergent 

(acute) or non-

emergent  

(chronic)

In our case : 

• No specific symptoms 

related to hyper K

• No significant ECG 

changes

Palmer BF, et al. Oxford University.2024



Excess dietary intake of foods high in K

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

Treatment-related : RAASi, MRA, NSAIDs, diuretic

Hyper K+ in HF



1. Hyper K in HF : 

Excess dietary intake of foods high in K
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Up to 

Up to 

Up to 

Advanced stages 

of CKD, especially 

with DM and on 

RAASi therapy1,a

Severe heart 

failure on 

spironolactone 

50 mg2,a,b

Haemodialysis3,4,c,

d

Diabetes mellitus 

over 

3-year period5,a

Resistant 

hypertension

with add-on MRA 

therapy6,7,e

General 

population1,a

Risk of hyperkalaemia across patient populations

25

aDefinition of hyperkalaemia varied from K+ >5.0 mmol/L to ≥5.5 mmol/L;1,2,5  bNYHA Class III or IV and LVEF <35%;2 cHyperkalaemia 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+ ≥5.5 mmol/L and included patients with end stage kidney disease receiving hemodialysis TIW (mean vintage time on 

hemodialysis, where reported, was 42.3 months);4 eHyperkalaemia defined as persistent K+ >5.5 mmol/L (or 1 reading of K+ ≥6.0 mmol/L).7 

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. 

Article and supplementary material. Ren Fail. 2021;43(1):241-254. 5. Nilsson E et al. Int J Cardiol. 2017;245:277-284. 6. Chomicki J et al. J Am Soc Hypertens. 2014;8(4S):e30. Abs. P-10. 7. Khosla N et al. Am J Nephrol. 

2009;30(5):418-424.

Up to 

2. Inherent Hyper K related to 
comorbidities in HF



Exclusion for low eGFR, hyper K baseline

3. Hyper K in HF meds study

RAAS inhibitor drugs
Mineralocorticoid Receptor 

Antagonist

Epstein M, et al.ISN.2016

Fonseca C, et al.Rev Port Cardiol.2020



Risk of Hyper K is independent from 

worsening kidney function

ATHENA TRIAL : 

Hyper K might not be dose related

Ferreira JP,et al.J Am Coll Cardiol HF.2022 Butler J, et al.J Am Coll Cardiol HF 2016



IMPACT on HF outcome?



Risk marker





How to win the Hyper K ‘battle’ in OMT HF?

Balancing

Keep patient on guideline-

recommended RAASi, MRA 

despite risk of 

chronic/recurrent 

hyperkalaemia

Reduce hyperkalaemia risk 

and treatment of 

hyperkalemia



Hyperkalemia treatment options with limitations 

1. Dunn J et al. Am J Manag Care. 2015;21:S307–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.

• Difficult to adhere to

• Limiting K+-rich foods can 

cause constipation

• Contradicts DASH diet; may 

worsen chronic hypertension

Low-K+ diet1

• 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 

Diuretics1

• Stopping or suboptimal 

utilization of renal/ 

cardioprotective RAASi 

therapy

Discontinuation or dose-

reduction of RAASi therapy1

• 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 GI AEsa

• Hard, gritty texture and 

unpleasant taste may reduce 

palatability

Traditional K+ binders

eg, SPS1-5



Choose The Right Treatment Combination

Time to first hyper K

Serious hyper K (> 6 mmol/L)



Add on Potassium Binder

Traditional Potassium Binder Novel Potassium Binder

Calcium polystyrene sulfonate (CPS) Patiromer Sodium zirconium cyclosilicate (SZC)

Mechanism Nonspecific calcium cation-exchange resin1 Nonspecific cation binding 

in exchange for calcium3

Selective potassium binding in exchange for sodium 

and hydrogen3

Onset
Action may be delayed for 

1 to 2 days1 4 to 7 hours4 1 hour5

Dosing

15 g orally 3 to 4 times daily2

30 g given as retention enema once daily2

8.4 g orally once daily (recommended starting dose)4

10 g orally 3 times daily for a maximum of 72 hours

(starting dose)5*

5 g orally once daily (recommended starting 

maintenance dose)5

Indication

Treatment of HK associated with anuria or severe 

oliguria and treatment of HK in patients requiring 

dialysis5

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/L4

Treatment of HK in adults; there is limited experience 

in patients with serum K+ levels greater than 6.5 

mmol/L5

Location Colon1 Predominantly distal colon3 Entire intestinal tract3

Adverse events
Cases of intestinal necrosis, which may be fatal, and 

other serious GI adverse events have been reported2

Hypomagnesaemia and mild to moderate GI side 

effects (for example, constipation)4 Hypokalaemia and oedema-related events5

Drug 

Interactions

Antacids, laxatives, digitalis, sorbitol, lithium, 

levothyroxine2

Administer at least 3 hours before or 3 hours after 

other oral medications2

Separate by at least 3 hours from other oral 

medications4

Administer at least 2 hours before or 2 hours after oral 

medications with clinically meaningful gastric pH–

dependent bioavailability5

No RCT study

*Dose differs for patients on haemodialysis- refer to SmPC for more information.4

References and abbreviations in slide notes.

FDA = US Food and Drug Administration; GI = gastrointestinal; HK = hyperkalaemia; SmPC = Summary of Product Characteristics.

1. Resonium calcium. Prescribing Information. Sanofi-Aventis Canada.
2. Calcium resonium. Summary of product characteristics. Sanofi.
3. Garimella PS, Jaber BL. Patiromer for hyperkalemia 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
4. Veltassa. Summary of product characteristics. Vifor.
5. Lokelma. Product Information Indonesia. 2023



Hyper K > 5.1 mEq/L in DM, HF, CKD, RAASi

No situation that require urgent management  (arrhythmias, potassium >6.2 mEq/L) 

Open label, 10 g SZC in 48 h (6 

doses)

Off label, SZC up to 29 days



Roger SD et al. Am J Nephrol.2019.

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 < 5.5 mEq/L



At 6 months, 71% of patients who 

received SZC achieved the primary 

endpoint of normokalemia on 

spironolactone ≥ 25 mg/daily 

without rescue therapy for 

hyperkalemia compared with 36% of 

those on placebo (P < 0.001)





● Hyper K may become one of the obstacle to OMT but it’s not the end of the road 

to OMT

● Novel PB agents including SZC should be consider for the following conditions in 

HF patients undergoing or on OMT : 

○ Lowering K level in hyper K

○ Maintaining K level and preventing recurrent hyper K 

○ Preventing hyper K in HF patient at high risk of hyper K 

● SZC generally well tolerated in HF patients for long term use

● Refer to PPK Hyper K from Indonesian HF Working Group

Key Message(s)



THANK YOU
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