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Abstract 

Background: Pivotal randomized trials demonstrating  efficacy,  safety and  good tolerance, of 

two new potassium binders (patiromer and sodium zirconium cyclosilicate) led to their  recent 

approval. A major hurdle to the implementation of these potassium-binders  is understanding 

how to integrate them safely and effectively into the long-term management of cardiovascular 

and  kidney disease patients using renin angiotensin aldosterone system inhibitors (RAASi), 

the latter being prone to induce hyperkalaemia. 

Methods:  a multidisciplinary academic panel including nephrologists and cardiologists was 

convened to develop consensus therapeutic algorithm(s) aimed at optimizing the use of  the 

two novel potassium binders (patiromer and sodium zirconium cyclosilicate) in stable adults 

who require treatment with RAASi and experience(d) hyperkalaemia in a non-emergent 

setting.  

Results: Two dedicated pragmatic algorithms are proposed.  The  lowest intervention threshold  

(i.e. 5.1 mmol/L or greater) was the one used in the patiromer  and sodium zirconium 

cyclosilicate) pivotal trials, both drugs being indicated to treat hyperkalaemia in a non -

emergent setting. Acknowledging the heterogeneity across specialty guidelines in 

hyperkalaemia definition and  thresholds to intervene when facing hyperkalaemia, we  have 

been mindful to use soft language i.e. “it is to consider”, not necessarily “to do”. 

Conclusions: Providing the clinical community with pragmatic algorithms may help optimize 

the management of  high-risk patients by avoiding the risks of both hyper and hypokalaemia 

and of suboptimal RAASi therapy 

 

Keywords: potassium binder- patiromer – sodium zirconium cyclosilicate- algorithm- 

hyperkalaemia 
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A U-shape relationship has been consistently observed between serum potassium 

concentration, both hypokalaemia and hyperkalaemia being associated with all-cause 

mortality, cardiovascular death, and kidney failure in patients with cardiac and/or renal 

diseases 1.  Hyperkalaemia is common in patients with a low glomerular filtration rate (GFR)2, 

whether this is primarily due to renal disease or associated with diabetes, hypertension,  

heart failure3,4 or ageing.  

 In addition to patient demographics and  clinical features, treatment is a key additional 

determinant of both hypo- and hyperkalaemia. This is an especially vexing issue with agents 

blocking the renin angiotensin aldosterone system (RAAS), that inherently increase the risk 

of hyperkalaemia due to their pharmcodynamic potassium-sparing properties, but have 

substantial benefits on morbidity and mortality. Both cardiology and nephrology guidelines 

specify target doses that many patients and physicians struggle to achieve5-7 8  and failing to 

achieve target doses is associated with poorer outcomes. Guidelines from the European 

Society of Cardiology (ESC) recommend that patients with heart failure and a reduced left 

ventricular ejection fraction (HFrEF) should generally receive four classes of disease-

modifying treatment including angiotensin converting enzyme inhibitors (ACEI )/angiotensin 

receptor blockers (ARB)/ angiotensin receptor neprilysin inhibitors (ARNi), mineralocorticoid 

receptor antagonists (MRAs), beta-blockers and SGLT2 inhibitors; all but the latter are 

associated with an increased risk of hyperkalaemia. For patients with heart failure and 

preserved ejection fraction (HFpEF), the most recent ESC guidelines point out that despite 

the lack of evidence for specific disease-modifying therapies, many patients with HFpEF will 

require similar treatment to patients with HFrEF because they have hypertension, diabetes 

and/or coronary artery disease7. Also, MRAs are recommended for HFpEF in the US9 and for 

resistant hypertension in patients with an estimated GFR (eGFR) >45 ml/min/1.73m2 and 

serum potassium <4.5 mmol/L10.  Of note, in patients with proteinuric diabetic kidney 

disease, the non-steroidal MRA finerenone decreased the progression to end-stage renal 

disease11  as well as  the primary composite outcome of death from cardiovascular causes, 

non-fatal myocardial infarction, non-fatal stroke, or hospitalization for heart failure12.  
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While ACEI/ARB are recognized as cardiorenoprotective drugs in chronic kidney and 

cardiovascular diseases, hyperkalaemia is an inherent risk13 and a major hurdle that limits 

optimisation of  RAASi use14, and is  a major trigger for  their down-titration or 

discontinuation15, 16, which are associated with poor outcomes in cardiorenal patients15, 17.  

 

Conversely, diuretics that increase urinary potassium excretion may cause 

hypokalaemia. Thiazide (-like)  diuretics are one of the cornerstones of treatment for 

hypertension10.  

Loop diuretics are essential for the management of symptoms and signs of congestion in 

patients with heart failure18, 19 and for the management of end-stage kidney disease8.  

  

For ethical reasons related to the established pro-arrhythmogenic risks associated with hypo- 

and hyper-kalaemia, strategies of potassium normalization vs. permissive hypo or 

hyperkalaemia cannot be studied in a randomized fashion. Several observational studies, 

however, strongly suggest that potassium level normalization is associated with better 

outcomes in various initially hypokalaemic or hyperkalaemic patient populations 20-22.  A 

patient-level simulation model designed to characterise the natural history of CKD  supports 

the notion that maintaining normokalaemia enables optimal RAASi therapy and improves 

long-term health and economic outcomes in CKD patients23. Guidelines universally 

emphasize the importance of close monitoring of kidney function and electrolytes and 

adjusting doses of RAASi accordingly but such monitoring remains suboptimal in patients 

receiving RAASi24-26.   

The recent availability of safe and well tolerated agents that bind potassium in the 

gastro-intestinal tract is a major advance in the chronic management of hyperkalaemia, 

thereby potentially enabling RAASi optimization3, as already demonstrated in randomized 

clinical trials for patiromer27-29. Both drugs displayed a sustainable effect ascertained by 

uncontrolled 52-week  open label studies 30-32 led in initially hyperkalemic patients. 

Importantly, a consistent rebound in serum potassium was observed  following the study 
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drug discontinuation. This  underlines the need of a chronic administration in such patients, 

prone to recurrent hyperkalemia. 

Patiromer and sodium zirconium cyclosilicate (SZC), both act to remove potassium by 

exchanging other cations (calcium for patiromer, sodium and hydrogen for SZC) for 

potassium in the gastrointestinal tract, thus increasing its faecal excretion and lowering 

serum potassium concentrations. Preventing or managing hyperkalaemia in this way, 

reduces the need for down-titration or cessation of RAASi as  acknowledged by the latest 

guidelines 5-7, 33. Furthermore,  the  KDIGO guidelines endorse new potassium binders for the 

treatment of hyperkalaemia in patients with CKD5, 6 . The latest ESC HF guidelines state that 

“administration of the K lowering agents, patiromer or sodium zirconium cyclosilicate, may 

allow renin-angiotensin-aldosterone system (RAAS) inhibitor initiation or uptitration in a larger 

proportion of patients”.7 It is noteworthy that, while  RAASi maintenance  is associated with 

better cardiovascular outcomes in observational studies, evidence of a cardiovascular and 

renal protection due to a RAASi enablement through K lowering agents is awaited from large, 

long-term randomized trials. 

A major hurdle to implementation of potassium-binders is understanding how to 

integrate them safely and effectively into long-term management protocols for cardiovascular 

and renal disease. Until now,  treatment for hyperkalaemia has focussed  on the 

management of acute episodes and typically involved  down-titration or discontinuation of 

RAASi therapy. Moreover, existing recommendations included in package inserts from 

manufacturers need to be considered, which often give detailed information about how to 

handle RAASi-therapy in case of a current, imminent or past hyperkalaemia.  

To address these challenges, a multidisciplinary academic panel including 

nephrologists and cardiologists was convened to develop a consensus therapeutic algorithm 

aimed at optimizing the use of  two novel potassium binders (Patiromer and SZC) in stable 

adults who require treatment with RAASi and experience(d) hyperkalaemia. (Tables 1-2)  

Importantly, the  lowest intervention threshold we selected (i.e. 5.1 mmol/L or greater) 

was the one used in the patiromer (ClinicalTrials.gov number, NCT01810939) 29  and SZC 
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clinicaltrials.gov Identifier: NCT02088073) 34 pivotal trials, which led to their approval, with 

both of them being indicated to treat hyperkalaemia in a non -emergent setting. 

Acknowledging the heterogeneity across specialty guidelines in hyperkalaemia definition and 

related to thresholds to intervene in front of hyperkalaemia, we  have been mindful to use 

soft language i.e. “it is to consider”, not necessarily “to do”. Furthermore, the anticipated 

patient adherence to a suitable biological monitoring needs to be taken into account. For 

instance, the decision on whether to decrease RAASi or add a potassium binder at a specific 

potassium concentration threshold  is obviously left to the medical judgement, and  may 

depend on how far away the patient lives or whether he/she has easy access to a healthcare 

provider.     

We also  acknowledge that “old generation” potassium binders (i.e.  sodium or 

calcium polystyrene sulfonate) are still widely used worldwide to treat hyperkalaemia, with 

however substantial heteogeneity across countries35, 36. We did not consider to develop 

therapeutic algorithms for these “old generation” potassium binders” approved decades ago, 

at a time when  adequately-designed randomized controlled trials were not required to 

ascertain efficacy and safety3. So far, no randomized data may  indeed support their chronic 

use to manage hyperkalaemia nor a RAASi enabling effect, while in the short term, these 

compounds have poor tolerability, unstable onset of action, and unpredictable magnitude of 

potassium  lowering3. Importantly, real-world observational data provided conflicting results, 

some suggesting that sodium polystyrene sulfonate may induce colonic necrosis37, 38, while 

others did not39, 40. It may further induce fluid overload41, owing to the sodium-potassium 

exchange3. 

Providing the clinical community with pragmatic algorithms may help optimize the 

management of  high-risk patients by avoiding the risks of both hypo- and hyperkalaemia and 

suboptimal RAASi therapy.  
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Table 1: Diagnostic and therapeutic algorithm with patiromer 
 

Table 2: Diagnostic and therapeutic algorithm with sodium zirconium cyclosilicate 
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