
A symposium on “Frontiers in Heart Failure Management” was held by Hong Kong Society of Congenital and 
Structural Heart Disease on 18th November 2021. It was a great opportunity to have two internationally 
recognized speakers, Professor Marco Metra and Professor Giuseppe Rosano to share with us the latest 
research �ndings on “The Four Pillars in Heart Failure: Who and When?” and “Emerging Concepts of 
Hyperkalaemia Management in Heart Failure Patients: Looking Beyond Potassium”. 

Traditionally, ARB/ACEI, beta-blocker and MRA have been central 
treatments to HFrEF patients as highlighted in previous guidelines1. In 
practice, getting patients to targeted doses has been far from desired (See 
�gure 1)2.  Part of this reason for suboptimal dosing or discontinuation is 
due to the need for individualized treatment of patients where patients’ 
background such as blood pressure have to be taken into consideration as 
shown in �gure 23. The latest guideline for HFrEF treatment now includes 
SGLT2-inhibitors as an additional pillar to the previously established 
treatment (See �gure 3)4. This is primarily due to clinical trials proving 
signi�cant reductions in HF morbidity or mortality outcomes irrespective of 
pre-existing HF treatments being used (See �gure 7)5-8.
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Figure 4 - Comparison of the clinical bene�ts of the 4 HFrEF treatments9

Early relative risk reduction

Outcomes Change,  %

-42 ARNI Initiate
at low dose

Initiate
at low dose

Initiate
at low dose

Initiate

Continue

Continue

Continue Continue Continue

Continue

Titrate,
as tolerated

Titrate,
as tolerated

Titrate,
as tolerated

Titrate,
as tolerated

Titrate,
as tolerated

Titrate,
as tolerated

Maintenance or additional titration
of the 4 foundational therapies

Consideration of EP device 
therapies or transcatheter mitral
valve repair

Consideration of add-on 
medications or advanced 
therapies, if refractory

Manage comorbidities

β-Blocker

MRA

SGLT2i

-25

-37

-58

CDMMT Day1 Day7-14 Day14-28 Day21-42 After day 42

CV death or 
HF hospitalization

Death

CV death or 
HF hospitalization

Death, HF hospitalization,
or emergency/urgent 
visit for worsening HF

Initiation and optimization of medication dosing

Current Issues with Traditional HF Treatments

Recommendations Class Level

An ACE-I is recommended for patients with HFrEF to reduce the risk of HF hospitalization and death. I A

I A

I A

I A

I B

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk of HF hospitalization and death.
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Dapagliflozin or empagliflozin are recommended for patients with HFrEF to reduce the risk of HF hospitalization and
death.
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hospitalization and death.

Figure 3  - 2021 ESC Guidelines recommendations for HFrEF4
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Figure 1 - Use of Guideline-Directed Medical Therapy 
among patients with chronic HFrEF2

Figure 2 - Important characteristics when 
considering medical therapy in heart failure patients3



The meta-analysis in �gure 4 shows the bene�ts of using the di�erent classes of 
medication for HFrEF9. The outcome bene�ts of using an SGLT-2 inhibitor are 
impressive, providing a 58% reduction in the composite of death, HF 
hospitalization or emergency / urgent visit for worsening HF9. Further still it 
highlights the ease of initiation with no dose up-titration required for SGLT-2 
inhibitors when compared to the other existing treatments. This vastly 
simpli�es the considerations needed when individualizing patient treatment as 
compared to ARNI, beta-blocker and MRA9.  Though the 2021 ESC Guidelines 
for HF recommends quadruple therapy for all HFrEF patients with no 
restrictions in which treatment to be initiated �rst, there are expert suggestions 
to use the rapid sequencing model which places an SGLT-2 inhibitor as �rst line 
therapy combined with a beta-blocker while ARNI is placed as step 24,10. 
Initiating an SGLT-2 inhibitor before ARNI has its advantages as it has minimal 
e�ect on blood pressure and a reduced risk of hyperkalaemia as shown in �gure 
611. It shows using an SGLT-2 inhibitor earlier provides more favorable e�ects as 
well as more compatible options of other guideline-directed medical 
therapies11.  

SGLT-2 Inhibitor – An Outstanding 4th Pillar in HFrEF Treatment

Figure 5 - Conventional sequencing vs rapid sequencing10
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Figure 8 - KCCQ clinical summary score in PRESERVED-HF12

Di�erences in SGLT-2 Inhibitors, Dapagli�ozin & Empagli�ozin

The latest available evidence suggested that SGLT-2 inhibitors are also capable 
of treating a wider range of HF patients such as those with HFpEF9,12,13. In the 
EMPEROR-Preserved trial, empagli�ozin reduced the combined risk of 
cardiovascular death or hospitalization for heart failure in patients with HFpEF, 
regardless of the diabetes status13. A similar outcome trial namely DELIVER for 
dapagli�ozin is going to be presented at ACC in April 20229. 

On the other hand, dapagli�ozin has demonstrated a unique and 
clinically meaningful symptoms improvement measured by KCCQ 
clinical summary score (See �gure 8) and also a signi�cant increase in 
6-minute walk test distance in 12 weeks from the PRESERVED-HF trial, 
and its bene�ts were consistent across di�erent baseline LVEF and 
NYHA functional classes 9,12.

In conclusion, SGLT-2 inhibitors provide additional bene�ts to HFrEF 
treatment in both e�cacy and convenience to achieve optimized 
treatment of such patients. With the emerging evidence, SGLT-2 
inhibitors may also become an e�ective treatment for HFpEF in the near 
future. 
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The 2021 ESC Guidelines recommend dapagli�ozin and empagli�ozin as the 
only SGLT-2 inhibitors for HFrEF4. Both dapagli�ozin and empagli�ozin have 
demonstrated e�cacies in the DAPA-HF and EMPEROR-Reduced trials 
respectively and showing primary composite endpoints comprising similar 
mortality & morbidity bene�ts5,6. However, it is worth noting that the DAPA‐HF 
trial demonstrated unique mortality bene�ts with signi�cant reductions in 
cardiovascular death and all cause death shown in �gure 7. 

Figure 6 - Potential clinical bene�ts of SGLT-2 inhibitors vs ARNI11
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Figure 7 - Mortality bene�ts of dapagli�ozin in DAPA-HF trial5



Figure 11 - Mortality rates of patients across 
RAASi dose categories17
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Emerging Concepts of Hyperkalaemia Management in Heart Failure Patients: Looking Beyond Potassium

Hyperkalaemia, de�ned by >5 mEq/l of potassium level in the body, 
is one of the most common electrolyte abnormalities in patients 
with chronic diseases and RAASI therapy14,15. High incidence of 
hyperkalaemia is often seen in patients with advanced stages of 
chronic diseases (See �gure 9)15. The severity and some of the 
causes of hyperkalaemia can be seen in �gure 10. Signs and 
symptoms of hyperkalaemia include generalized muscle weakness, 
�accid paralysis, paresthesia of the hands and feet, lethargy, 
confusion and palpitations15. The pathology of hyperkalaemia 
might be abnormal net release of potassium from cells due to 
trauma, metabolic acidosis, haemolytic states, and the treatment 
goals are to induce potassium �ux into intracellular space and 
remove it from the body to prevent cardiac arrhythmias15. In 
addition, with chronic, recurrent hyperkalaemia, ongoing 
treatment is required15. 

E�ective control of hyperkalaemia in patients with chronic diseases 
and RAASI therapy is important. Often, patients with chronic diseases 
like heart failure, are prescribed with RAASI therapy like ACEI, ARB and 
MRA, but high incidence of hyperkalaemia was seen in these 
patients16,17. Up to 40% of patients with NYHA class III/IV HF with 
concomitant high dose MRA have been reported to have 
hyperkalaemia18. In a 5-year observational study that included 205,108 
patients with hyperkalaemia who were on RAASi therapy, 32.8% had 
at least 1 hyperkalaemia event, and 28.5% and 15.1% were observed 
with at least 1 mild, and moderate-to-severe hyperkalaemia events 
respectively15,16. About 70% of patients prescribed with 
guideline-recommended ACEI, ARB and MRA doses were not at target 
doses, and hyperkalaemia is often the reason of down-titrating or 
discontinuing the RAASi therapy15,16,19. In the study, 38% of patients 
experienced mild hyperkalaemia and 47% of them experienced 
moderate-to-severe hyperkalaemia, had sub-maximum dose of or 
discontinued the RAASi therapy15,16. 

Over half of the patients with HF had sub-maximum dose or 
discontinued experienced an adverse outcome or died (See �gure 11), 
in other words, the mortality is associated with decreasing the RASSI 
dose15,16. High serum potassium is also found to be associated with 
increased mortality in CKD patients15,20. Therefore, e�ective control of 
hyperkalaemia in patients with chronic diseases to keep the RASSi 
therapy on optimal dose is important, as Prof. Rosano pointed out.

Hyperkalaemia in Patients with Chronic Diseases

Figure 9 - Patient subgroups with a high incidence of hyperkalaemia15
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Figure 10 - Severity & causes of hyperkalaemia
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To keep optimal RAASi dose, e�ective and safe treatments controlling 
hyperkalaemia in the long-term would be important. Traditionally, 
patients are prescribed with SPS, which is an ion-exchange resin 
potassium binder �rst approved in 1958, only until recently, two novel 
potassium binders, sodium zirconium cyclosilicate and patiromer have 
been introduced (See �gure 12)14.

SZC reduces potassium level rapidly in as early as 1 hour21. In ZS-003 and 
HARMONIZE, potassium levels decreased signi�cantly after the �rst dose 
and reduced 0.7 mEq/l of potassium signi�cantly after 4 hours in patients 
with severe hyperkalaemia (See �gure 13)15. In  HARMONIZE and ZS-004E, 
SZC demonstrated sustained potassium e�ects for up to 1 year. 88% of 
patients receiving SZC maintained an average serum potassium of <5.1 
mmol/L over 11 months with no dietary restrictions imposed (See �gure 
14)15,23. In the initial phase, normokalaemia was reached by patients on 
SZC 10g TID within 48 hours (See �gure 14)21. Entering the maintenance 
phase, patients with 10g dose maintained the normokalaemia level for 29 
days (See �gure 14)15,22. Then in the extension phase, patients with titrated 
dose maintained the level for up to 1 year (See �gure 14)15. 

Across the prespeci�ed subgroups of patients, including those with CKD 
history, CKD with eGFR <60 mL/min/1.73 m2, HF, DM and RAASI therapy, 
10g SZC reduced mean serum potassium levels to <5.0 within 48 hours, 
regardless if the baseline level is <5.5, 5.5 to 6.0 or ≥6.0 mmol/L15,22. The 
long-term e�cacy was also demonstrated in the ZS-005 study15,24. 

Regarding safety, over 52 weeks, 5%, 7.6% and 8.2% of constipation, 
peripheral oedema and worsening hypertension were seen and SZC was 
generally well tolerated with limited drug-drug interactions15.

SZC is recommended by the latest 2021 KDIGO and ESC guidelines15,25. In 
2021 KDIGO Blood Pressure in CKD guideline, newer oral potassium 
binders should be used to treat hyperkalaemia in patients with RAASi, 
while decreasing or stopping RAASi dose should be the last resort15,25. In 
2021 ESC HF guideline, for patients with chronic or recurrent 
hyperkalaemia on RAASi therapy, potassium binder may be initiated as 
soon as the level is >5 mEq/l, allowing the initiation or up-titration of RAASi 
therapy15. Other additional therapies may include adding an SGLT-2 
inhibitor as it was shown to lower the risk of hyperkalaemia as well as the 
risk of renal events, CV death and all-cause mortality, which is de�nitely 
bene�cial in chronic diseases patients15. To conclude, SZC enables the 
possibility of maintaining optimal RAASi dose and is a perfect chronic 
hyperkalaemia therapy for patients with chronic diseases. 
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Figure 13 - Potassium levels decreased signi�cantly after 
the �rst dose of SZC in severe hyperkalaemia15

Mean serum K+ levels across correction, maintenance and extension phases

Placebo (n=85)
SZC 5 g (n=45)

SZC 10 g (n=51)
Titrated dose

Last visit within 1 day of last doseEXIT
End of study (7 days ± 1 day after last dose)EOS

Extension (Days 8-337)
(N=123)

Maintenance (Days 1–29)
(N=237)

Correction (48 hours)
with SZC 10 g TID (N=258)

5.8
5.6
5.4
5.2
5.0
4.8
4.6
4.4
4.2
4.0

0
0 8 16 24 32 40 48 1 8 12 15 19 22 26 29 1 57 169 225 337

M
ea

n 
se

ru
m

 K
+

(m
m

ol
/L

)

11 months

EOSEXIT

The primary end point was the comparison of mean serum potassium levels between
placebo and each treatment group (highest to lowest) during days 8 through 29 of the
randomized phase

The primary endpoint was the proportion of patients achieving 
mean serum K+ ≤5.1, during Extension-MP days 8–337

Figure 14  - Outcomes of HARMONIZE and ZS-004E studies15
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Figure 12 - Potassium binders comparison15
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