
STEFANIA PAOLILLO
Gestione e modulazione dell’iperpotassiemia
nell’insufficienza cardiaca









Limiti degli approcci storici utilizzati per il trattamento dell’iperkaliemia



Chaitman M, et al. PT 2016;41:43–50; 2
Lepage L, et al. Clin J Am Soc Nephrol 2015;10:2136–2142; 3
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• No consistent evidence of efficacy
• Maximum effect may take 6 hours
• Serious GI adverse events reported, including fatal cases of 

intestinal necrosis
• Caution with sodium loads in patients with congestive HF, 

hypertension, or oedema
• Appropriate for intermediate/subacute care only
• Low affinity for K+: Ca2+ > Mg2+ > K+ and NH4+ > Na+

Sodium polystyrene sulphonate



SODIUM POLYSTYRENE
SULFONATE PATIROMER

SODIUM ZIRCONIUM 
CYCLOSILICATE

Nuovi farmaci per il trattamento dell’iperkaliemia

Sarwaar et al. JACC 2016
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Li L, et al. J Cardiovasc Pharmacol Ther. 2016;21(5):456–65. 2. Patiromer® EU SmPC, 2019.

Na+ free Polymer

Mechanism of action

Uniform shape and 
defined particle size

• A novel next-generation, Na+ free, insoluble spherical polymer with improved physical properties
• Suitable for patients who cannot tolerate even a small increase in sodium load

High-K+ binding 
capacity

Non-absorbed

Administration1
DAY

• Carboxylate groups of patiromer bind to K+ in exchange for Ca2+ not Na+, as the exchange cation

• Patiromer has a 1.5- to 2.5-fold higher potassium-binding capacity than other polymers and has been designed to 
maintain strong binding capacity in the colon

• Spherical, smooth, uniform microbeads with free-flowing properties that may minimise undesirable GI effects

• With an average bead size of ~100 μm, determined by laser diffraction, Patiromer particles are too large to be 
absorbed during transit through the GI tract

• Once a day, starting dose 8.4 g (may be increased or decreased by 8.4 g as necessary to reach the 
desired target range, up to a maximum dose of 25.2 g daily

Patiromer
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9Stavros F et al. PLoS One. 2014;9:e114686.

• Inorganic crystalline potassium 
binder; not a polymer

• Exchanges H+ and Na+ for K+

• Highly selective for K+; binding site 
width and K+ ionic diameter are 
similar

• Insoluble, highly stable, and does not
expand in water

• Not systemically absorbed

• Each 5 g of sodium zirconium 
cyclosilicate contains 
400 mg of sodium.

Sodio Zirconio Ciclosilicato

SZC preferentially captures for K+ in exchange for Na+ and H+, 
even in the presence of Ca2+ and Mg2+ 

No effect on serum Ca2+ and Mg2+ concentrations



Nuovi farmaci per il trattamento dell’iperkaliemia: come?



Nuovi farmaci per il trattamento dell’iperkaliemia: quando?

Rosano et al. ESC Expert Consensus 2018



Patiromer Ottimizzazione della terapia con RAASi – DIAMOND trial



Patiromer Ottimizzazione della terapia con RAASi – DIAMOND trial



SZC Controllo dell’iperK+
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SZC Ottimizzazione della terapia con RAASi – REALIZE-K trial

Primary Endpoint:2 
Occurrence of patients receiving SZC vs. placebo who are normokalemic and 
on spironolactone ≥25 mg daily at EOT, and did not use rescue therapy for HK during
the randomized withdrawal phase



ZS-005
RAASi Dosing During the Study

*Nonmutually exclusive.
Spinowitz BS et al. Clin J Am Soc Nephrol. 2019;14(6):798-809. 

14%

Of the

263
patients who are

RAASi-naïve at baseline 

Initiated
RAASi therapy 

Of the

483
patients who received

RAASi at the start of the initial phase

74%

Maintained 
same 

RAASi dose

Increased 
RAASi dose*

Decreased 
RAASi dose* 

Discontinued 
RAASi dose 

11%13% 14%



EJIM 2023

Potassium levels
reduction



EJIM 2023

Optimization of 
RAASi therapy



Follow-up <3 months

Follow-up >3 months

Paolillo et al. EJIM 2023



PATIROMER

SZC

Paolillo et al. EJIM 2023



Bicarbonate increase - SZC



Paolillo et al. EJIM 2023

Patiromer
ipomagnesemia

SZC
edema



Bicarbonate increase - SZC



EJIM 2023

IPOKALIEMIA



EJIM 2023

IPOKALIEMIA
SEVERA

<3.5 mEq/L



Bicarbonate increase - SZC



SZC Profilo di Safety

Potential Mechanisms for Increase in Serum Bicarbonate



Gheorgiade et al. Am J Cardiol 2005

Scompenso cardiaco: storia naturale



MANAGEMENT OF HFrEF

ESC HF Guidelines 2021

Vericiguat ARBsDigoxin

Hydralazine/ISDN
Ivabradine

FCM
Diuretics





Potential Mechanisms for Increase in Serum 
Bicarbonate

GI = gastrointestinal; SZC = sodium zirconium cyclosilicate.
1. Roger SD et al. Nephrol Dial Transplant. 2021;36:871-883; 2. Stavros F et al. PLoS One. 2014;9:e114686.

SZC CLINICAL
PROGRAM

RELEVANT 
LABEL INFO

AMMONIUM BINDING HYPOTHESIS:1,2

• The micropore opening in SZC is approximately 
3.0 Å wide and hence cations such as potassium 
and ammonium with an ionic diameter of 2.98 Å 
and 2.96 Å, respectively, will have high affinity to 
SZC

• Therefore, it is postulated that SZC binds to the 
ammonium cation

Further research is needed to determine the exact mechanism behind the increase in serum bicarbonate and its clinical significance

Reduced 
ammonium 

reabsorption 
in GI tract

Ammonium 
binding
 by SZC 

Reduction in hepatic 
urea synthesis & 

bicarbonate 
consumption in liver

Increased 
bicarbonate
availability 

in liver

RENAL AMMONIAGENESIS HYPOTHESIS:1

• Normalization of serum potassium with SZC 
may increase renal ammoniagenesis Enhanced renal 

ammoniagenesis 
and formation of 

ammonium

Urinary acid 
excretion  

Renal 
tubular 

bicarbonate 
production

Potassium 
binding by SZC 

in GI tract



Patiromer Ottimizzazione della terapia con RAASi



SZC ha costantemente ridotto il K+ sierico INDIPENDENTEMENTE 
dalle comorbidità e dall'uso della terapia RAASi o dal livello basale di K+1-3
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Livello medio di K+ sierico con SZC 10 g TID a 0 e 48 ore in sottogruppi prespecificati



Hyperkalemia can be Recurrent for Many 
Patients

Data on file, REF-34835, AstraZeneca Pharmaceuticals LP; 2. Betts KA et al. Kidney Int Rep. 2017;3(2):385-393.

40% of patients with hyperkalemia in the Truven 
MarketScan® analysis experienced 2 or more 
hyperkalemic events during the 1-year post-index 
period
• 15.6% of patients (n=6180) had ≥3 HK events
• 8.2% of patients (n=3234) had ≥4 HK events

≥2 HK events 
(n=15,693)

1 HK event 
(n=23,933)



Sodio Zirconio Ciclosilicato

SZC may begin working immediately in the small intestine resulting in the early capture of 
K+

 

Stavros F et al. PLoS One. 2014;9:e114686.



INTRODURRE RAASi/ARNI IN TERAPIA

CHAMP-HF Registry 2019



Down-titration or Discontinuation of Guideline-recommended RAASi Therapy is Common Following a 
HK Event

Epstein M et al. Am J Manag Care. 2015;21(suppl 11):S212-S220.
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Retrospective Analysis of a US Database of Electronic Health Records (N>200,000) of Patients ≥5 Years 
of Age With at Least 1 Outpatient RAASi Prescription and at Least Two Serum K+ Readings

Change in RAASi Dose Subsequent to a Hyperkalemic Event*

(K+ 5.1-5.4 mEq/L)
23,556 events

(K+ ≥5.5 mEq/L)
11,608 events

38%
47%



GI disorders
• Most frequently reported GI-related AEs were generally mild-to-

moderate in nature, did not appear to be dose related, 
generally resolved spontaneously or with treatment, and none 
was reported as serious

Hypomagnesaemia
• Hypomagnesaemia was mild-to-moderate, with no patient 

developing a serum magnesium level <1 mg/(0.4 mmol/L). 
Serum magnesium should be monitored for at least 1 month 
after initiating treatment, and magnesium supplementation 
considered in patients who develop low serum magnesium 
levels

Interactions
• Patiromer has the potential to bind some oral co-administered medications, which could decrease their GI absorption
• As precautionary measure, administration of patiromer should be separated by at least 3 hours from other oral medications

System Organ Class Common Uncommon

Metabolism and 
nutrition disorders

Hypomagnesaemia

Gastrointestinal 
disorders

Constipation
Diarrhoea
Abdominal pain
Flatulence

Nausea
Vomiting

Adapted from  
Veltassa® EU SmPC, 2019.

List of adverse reactions in clinical studies

Patiromer Profilo di Safety



 Tumlin J, et al. Poster presented at American Society of Nephrology 2015; poster 1101.

SZC Profilo di Safety

Edema


