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Abstract

Given the critical physiological role of potassium, it is understandable that the
development of severe hyperkalaemia requires effective management to reduce

its effects, which include muscle weakness, paralysis and cardiac arrhythmias.
Hyperkalaemia most often results from the failure of renal adaptation to potassium
imbalance. Patients who are most susceptible to the development of hyperkalaemia
include those with chronic kidney disease and those with heart failure. These patients

are often treated with renin-angiotensin—aldosterone system (RAAS) inhibitors, such as
angiotensin-converting enzyme inhibitors and angiotensin Il-receptor blockers, but the
development of hyperkalaemia can require down-titration or cessation of RAAS inhibitors.
This presents a significant challenge to nephrologists, cardiologists and healthcare
professionals treating these patients as this can prevent them from receiving maximum
guideline-directed RAAS inhibitor therapy. Panellists in this roundtable discussion shared
their clinical experiences of using potassium binders to manage hyperkalaemia in
patients with chronic kidney disease and patients with heart failure (illustrated with case
studies) in Northern Ireland and considered recommendations for the implementation and
maintenance of chronic potassium-lowering treatment.

Key words: Chronic kidney disease; Heart failure; Hyperkalaemia; Potassium;
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Introduction

Potassium is the most abundant intracellular cation and plays a key role in the cellular function
of nerve and muscle tissue, including maintenance of normal heart rhythm. Dyskalaemias
(hypo- or hyperkalaemia) are relatively common in clinical practice and are associated with
an increase in all-cause mortality. Mortality risk is lowest with serum potassium values
between 4.0 and 5.0 mmol/litre, both in those with and without chronic kidney disease
(CKD), heart failure, diabetes mellitus and cardiovascular disease (Collins et al, 2017).
There is no universally agreed upper or lower serum potassium level that defines
dyskalaemia. Hypokalaemia occurs when serum potassium drops below the normal range
(generally accepted as <3.5 mmol/litre), while hyperkalaemia may be defined as a serum
potassium level of above >5.0 mmol/litre (Kovesdy, 2014). A European Cardiology Society
expert panel on the management of hyperkalaemia in patients with cardiovascular disease
described the severity of hyperkalaemia as mild (serum potassium >5.0 to <5.5 mmol/litre),
moderate (serum potassium 5.5-6.0 mmol/litre) or severe (serum potassium 6.0 mmol/litre).
Hyperkalaemia is a serious medical condition that can cause muscle weakness, paralysis
and cardiac arrhythmias rarely leading to cardiac arrest and death. Mortality rates in patients
with heart failure, hypertension or cardiovascular disease can be as high as 30% (Rosano
et al, 2018). Hyperkalaemia most often results from a combination of intrinsic and extrinsic
factors (Palmer, 2012; Kovesdy, 2014; Fried et al, 2017). Intrinsic factors include underlying
chronic disease, such as chronic kidney disease or heart failure, intercurrent acute diseases
such as dehydration and sepsis while common extrinsic factors include drugs that impair
physiological responses to raised potassium levels, eg renin—angiotensin—aldosterone
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system (RAAS) inhibitors as well as diets rich in potassium or potassium supplements
(Palmer, 2004; Fried et al, 2017). These can all potentially contribute to hyperkalaemia.

The RAAS is a hormonal system that regulates blood pressure and fluid and electrolyte
balance including serum potassium levels. Inhibitors of the RAAS include angiotensin-
converting enzyme inhibitors (ACEi), angiotensin II-receptor blockers (ARB) and
mineralocorticoid receptor antagonists. These drugs are used for the treatment of both
chronic kidney disease (CKD) and heart failure as dysfunction in one organ can often induce
acute or chronic dysfunction in the other. Decreasing the progression of CKD, via optimising
blood pressure control and reducing the occurrence of proteinuria (Gaudreault-Tremblay
and Foster, 2020), can therefore help improve outcomes not only for patients with CKD
but also for those with heart failure (Ponikowski et al, 2016; Rosano et al, 2018; Renal
Association 2020). However, although RAAS inhibitors are established as a cornerstone of
the treatment of the cardio-renal syndrome, a key challenge to their use is their association
with an increased risk of hyperkalaemia. Discontinuation or down-titration of treatment with
RAAS inhibitors can be necessary to avoid hyperkalaemia-related adverse effects (Epstein
et al, 2015; Ponikowski et al, 2016; De Fillippis and Desai, 2017; Llubani et al, 2018).
However, submaximum treatment with RAAS inhibitors results in worse clinical outcomes
in patients with heart failure or CKD than those on the maximum tolerated doses (Epstein
et al, 2015). The National Institute for Health and Care Excellence (2014) guidelines for
the management of CKD state that treatment with a RAAS inhibitor should not routinely
be initiated in patients with CKD with serum K+ >5.0 mmol/litre and, in those receiving
RAAS inhibitors, treatment should be discontinued if serum K+ reaches >6.0 mmol/litre.

Reducing potassium levels in patients with hyperkalaemia would allow optimisation of
guideline-directed medical therapy. A low potassium diet can be a strategy for patients with
persistent hyperkalaemia (serum potassium >5.5 mmol/litre) (Renal Association, 2020), although
these can be difficult for patients to adhere to while maintaining a balanced diet and/or patients
with hypertension who may require a reduced sodium intake (Palmer et al, 2020). Controlling
hyperkalaemia by using other drugs in parallel, such as K+ binders, has been shown to allow
patients to optimise their RAAS inhibitor therapy and enhance cardiovascular outcomes
(Rosano et al, 2018). Two potassium binders are recommended by the National Institute for
Health and Care Excellence (2019, 2020): patiromer and sodium zirconium cyclosilicate.

This article summarises the discussion of an expert panel regarding the use of potassium
binders in addressing the challenges of hyperkalaemia management in patients with CKD
and heart failure.

Initial and maintenance therapy of hyperkalaemia:
current practice in Northern Ireland

In Northern Ireland, the highest population prevalence of CKD (4.3%) is patients at stages 3a
(mild to moderate; estimated glomerular filtration rate (¢GFR) 45-59 ml/min/1.73m?) and 3b
(moderate to severe; eGFR at 3044 ml/min/1.73m?) (Guidelines and Audit Implementation
Network (GAIN), 2015).

Northern Ireland guidelines for the management of CKD (developed by GAIN and the
Northern Ireland Nephrology Forum) recommend that in patients with CKD whose serum
potassium level is 26 mmol/litre, RAAS inhibitors such as angiotensin-converting enzyme
inhibitors or angiotensin-receptor blockers are discontinued or their doses downtitrated.
Panellists felt that hyperkalaemia prevented them from optimising guideline-directed medical
therapy in patients with heart failure, and cardiologists and nephrologists on the panel agreed
that K+ binders would be a useful option to help improve treatment with RAAS inhibitors.

The GAIN (2015) guidelines suggest that beginning a low potassium diet and stopping
any other medication that could promote hyperkalaemia may allow the reintroduction of
RAAS inhibitors for patients who are taking them to treat either heart failure or CKD. It is
currently unclear at what serum potassium level K+ binders should be initiated in patients
with both conditions, particularly in cases where patients have a potassium level only just
below 6.0 mmol/litre.

This article now discusses some case studies outlining management options for patients
with hyperkalaemia.

British Journal of Hospital Medicine | March-April 2021 | https://doi.org/10.12968/hmed.2021.0215 3



ROUNDTABLE DISCUSSION

Patients with heart failure: case 1

A 83-year-old woman was referred to the heart failure service with heart failure with a reduced ejection fraction (left
ventricular ejection fraction 35-40%). Her medical history included pre-existing CKD, left bundle-branch block (QRS
120ms), ischaemic heart disease, hypertension, recent atrial fibrillation and refractory hyperkalaemia (highest level of
potassium 7.1 mmol/litre). RAAS inhibitors had previously been stopped or their doses reduced, but this was associated
with worsening heart failure symptoms and congestion leading to a hospital admission. Advice on reducing dietary
potassium had increased this patient’s stress levels because of the conflict between this and advice on healthy eating for
cardiovascular disease. The maintenance and up-titration of evidence-based therapy for heart failure was hampered by
high potassium levels and impaired renal function. She had been admitted to hospital in October 2019 with hyperkalaemia
(potassium 6.4 mmol/litre). She was only taking spironolactone on admission which was stopped on discharge. She was
reviewed in the heart failure clinic where she was started on spironolactone 12.5mg + patiromer 8.4g once daily. At
her next review in the heart failure clinic spironolactone was increased to 25mg once daily. She missed her next review
because of the COVID-19 pandemic.

In November 2020, she was admitted to hospital with breathlessness, orthopnoea and pedal oedema, and she had acute
decompensated heart failure. The clinical values on admission were eGFR 25-30 ml/min/1.73m?2, sodium 132-139 mmol/
litre and potassium 5.4 mmol/litre. She was taking bisoprolol 10 mg/d, spironolactone 25mg/d as well as apixaban 2.5mg
twice daily, furosemide 40mg twice daily, isosorbide mononitrate 50 mg, atorvastatin 40mg and omeprazole 20mg. She
was started on sacubritil/valsartan 24/26 mg twice daily on this admission and continued on patiromer 8.4 g once daily. Her
serum potassium has fluctuated between 5.1 and 5.8 mmol/litre. The patient has had no subsequent re-admissions to date
for either heart failure decompensation or hyperkalaemia.

The use of patiromer 8.4 g in this patient helped to reduce her hyperkalaemia and allowed the re-introduction of two RAAS
inhibitors (spironolactone and sacubritil/valsartan) to improve treatment of heart failure with a reduced ejection fraction.

Patients with heart failure: case 2

A 67-year-old man with a low ejection fraction had been referred to the heart failure service by the heart failure nursing
service as they were unable to maximise guideline-directed medical therapy because of concerns about his estimated
glomerular filtration rate and hyperkalaemia. He had a history of hypertension, type 2 diabetes, chronic obstructive
pulmonary disease and was an ex-smoker. He had had a myocardial infarction over 20years ago, and his ejection
fraction had been <35% since then. Magnetic resonance imaging showed that the anterior wall was non-viable. He also
had chronic kidney disease stage 3B, his estimated glomerular filtration rate had been 38-44 ml/min/1.73m? for the last
2years, but had recently declined and was now 30-35ml/min/1.73m? with recurrent hyperkalaemia. He was deemed
to be on ‘optimal medical therapy’, and was taking bisoprolol 7.5mg, eplerenone 12.5mg once a day, ramipril 2.5mg,
isosorbide mononitrate 25mg, ivabradine 2.5 mg twice daily, bumetanide 3mg twice daily and metolazone 2.5mg
once a week. He had previously been on a higher dose of ramipril, but this had been reduced during an admission with
acute kidney injury; an attempt to increase the dose 2years ago had ‘failed’. He had previously been on eplerenone
50mg once a day, but this dose had been reduced and then discontinued over the last year because of recurrent
hyperkalaemia.

On arrival at the clinic, his estimated glomerular filtration rate was 39 ml/min/1.73m?, potassium was 5.9 mmol/litre, his
systolic blood pressure was 102mmHg and he had mild volume overload. Dapagliflozin was initiated to treat heart failure
with a reduced ejection fraction, and it also reduces the chances of developing moderate-severe hyperkalaemia, particularly
while on mineralocorticoid receptor antagonist therapy. At the same time his nitrate and ramipril were discontinued, and he
was started on sacubitril/valsartan 24/26 mg twice daily 2days later, to be reviewed at the outpatient clinic 1week later with
urea and electrolyte measurements. The following week, his estimated glomerular filtration rate was 30 ml/min/1.73m?, K+
5.7 mmol/litre, his jugular venous pressure was 10cmH,O and he had no adverse side effects. At clinic the following week his
urea and electrolytes were stable, his jugular venous pressure was 8cmH,O and his systolic blood pressure was 108 mmHg.
Sacubitril/valsartan was uptitrated to 49/51 mg twice daily, and bumetanide was reduced to 3mg at 8am and 2mg at 2pm.
At clinic 2weeks later his estimated glomerular filtration rate was 31 ml/min/1.73m?, K+ 5.7 mmol/litre, jugular venous
pressure low, systolic blood pressure was 96 mmHg and he was a little dizzy. His dose of bumetanide was further reduced
to 1mg twice daily. At clinic review a further 2 weeks later, his estimated glomerular filtration rate was 33 ml/min/1.73m?, K+
5.6 mmol/litre, systolic blood pressure 104 mmHg, jugular venous pressure 7cmH20. His sacubitril/valsartan was increased
to 97/103mg twice daily and dapagliflozin 10mg once daily was added. One week after his last dose increase, his estimated
glomerular filtration rate was 34 ml/min/1.73m?2 and K+ 5.5 mmol/litre.

At the initiation of the care plan, discussion was held between the cardiology and renal team at the cardiorenal
multidisciplinary team meeting, to determine if the patient, with potassium levels around 5.8 mmol/litre, should commence a
potassium binder, so as to enable use of maximal guideline-directed medical therapy for heart failure with a reduced ejection
fraction.
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Patients with chronic kidney disease: case 3

An 84-year-old female inpatient (body mass index 38.5kg/m?) with stable CKD 4/5 and cystinuria with multiple staghorn
calculi, was treated with bumetanide 1 mg/d. The patient’s previous medical history included gout, ischaemic heart disease
with ST-segment elevation myocardial infarction, reduced left ventricular function, hypertension and pulmonary embolism.
She had a fibula fracture, urinary tract infection, acute kidney injury and an asymptomatic confirmed peak K+ level of
6.2 mmol/litre associated with a stable eGFR (16 ml/min/1.73m?), so she was initiated on patiromer 8.4 g per day for 9days.

Her treatment objectives were achieved, lowering her serum K+ level to 4.2mmol/litre with no changes noticed in the
high range levels of creatinine (207-240 pmol/litre) or urea (15.6-26.9 mmol/litre). Serum magnesium concentration
remained within the normal range (at 0.93 mmol/litre) for 1 month of treatment with patiromer and calcium was stable at
2.47 mmol/litre.

Patients with chronic kidney disease: case 4

An 87-year-old female inpatient with advanced CKD (diagnosed 7 years ago) and recently diagnosed heart failure with
preserved ejection fraction (left ventricular ejection fraction 45-49%) presented with clinical symptoms of fatigue. She was
frail and her medical history included hypertension, ischaemic heart disease, cerebrovascular accident, myelodysplasia
(treated with high dose erythropoietin) and mild/moderate coeliac disease. With no RAAS inhibitor therapy, she had
bumetanide 1 mg three times a week and was started on sodium bicarbonate 1g twice a day for metabolic acidosis.

Her end-stage renal disease (€GFR of 9 ml/min/1.73m?) was being managed conservatively. Patiromer 8.4 g/d was initiated
to treat a confirmed peak serum K+ of 6.4mmol/litre. On day 3 after starting patiromer, her serum K+ level dropped to
4.3mmol/litre and remained at this level for 5 more days. Serum creatinine (307-385 mmol/litre) and urea (22.4-43.3 mmol/
litre) fluctuated with adjustments to diuretic therapy during the admission.

After 1month’s treatment with patiromer, the patient had a normal stable calcium level (2.46 mmol/litre) and a reduced
stable magnesium level (0.67 mmol/litre), and potassium remained in the normal range.

Management of acute and chronic hyperkalaemia

Acute hyperkalaemia

Acute hyperkalaemia can be defined as a sudden, rapid increase in serum potassium levels.
The response to hyperkalaemia is guided by its severity (serum potassium level) and
electrocardiographic changes. A serum potassium level greater than 6.5 mmol/litre with
electrocardiographic changes is considered a life-threatening emergency with an increased
risk of cardiac toxicity and arrhythmia, and should be treated accordingly (Renal Association,
2020). The basic pathophysiology of hyperkalaemia involves either an intracellular to
extracellular potassium shift or decreased renal excretion. Cellular injury can release
large quantities of intracellular potassium into the extracellular space (Mushiyakh et al,
2012). There can be a number of causes including rhabdomyolysis from a crush injury,
excessive exercise, metabolic acidosis or other haemolytic processes, although these tend
to be transient unless concomitant renal pathology is present. Clinical studies are supported
by UK guidance on the management of acute hyperkalaemia (Elliott et al, 2010; Renal
Association, 2020). Figure 1 demonstrates the treatment options for patients with acute
hyperkalaemia when it occurs in an emergency setting.

Emergency treatment is performed in a step-wise manner, requiring membrane
stabilisation (calcium salts), then potassium redistribution (f adrenergic agonists,
insulin, sodium bicarbonate) to help avoid cardiac arrhythmias followed by elimination
of K+ using dialysis, loop diuretics or K+ binders (Clase et al, 2020; Renal Association,
2020) (Figure 1). More recently available potassium binders such as patiromer or
sodium zirconium cyclosilicate may be used instead of the older cation exchange
resins, sodium polystyrene sulfonate (SPS) or calcium polystyrene sulfonate (CPS) to
remove potassium. These resins lower K+ levels in the acute setting, but their transient
effect on serum K+ levels, limited long-term data, issues with tolerance specifically
the risk of serious gastrointestinal adverse effects (including life-threatening intestinal
necrosis) and sodium load precautions (with SPS) limit their use for the management
of chronic hyperkalaemia (Electronic Medicines Compendium, 2020, 2021; Renal
Association, 2020).
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Chronic hyperkalaemia

Chronic or persistent hyperkalaemia is caused by the impairment of potassium excretory
processes and/or increased potassium load and often requires ongoing management. Figure
2 demonstrates the treatment options for patients with chronic hyperkalaemia. Management
of chronic hyperkalaemia in patients with CKD and/or heart failure remains a challenge
and is associated with a number of comorbidities (De Nicola et al, 2018).

In recent years, the K+ binders patiromer and sodium zirconium cyclosilicate have been
introduced for the treatment of hyperkalaemia in adults.

Patiromer is a non-specific organic ion-exchange resin, where calcium exchanges for
potassium. Patiromer increases faecal potassium excretion through binding of potassium
in the lumen of the gastrointestinal tract. Binding of potassium reduces the concentration
of free potassium in the gastrointestinal lumen, resulting in a reduction of serum potassium
levels (Electronic Medicines Compendium, 2020).

Stabilise Shift Remove
cardiac membrane K* into the cells K* from the body

Immediate 30 mins — 6 hours

o li»l(*

Insulin + dextrose CPS/SPS
(OOA = 20-30min) (OOA = 2-24h)

Beta-adreno Loop diuretics
receptor (e.g. furosemide)
antagonists (OOA = 60 min)

Calcium

gluconate
(OOA = 5min)

(OOA = 30min)
DIALYSIS
Sodium bicarbonate

Figure 1. Management of acute hyperkalaemia. CPS = calcium polystyrene sulfonate; OOA
= onset of action; SPS = sodium polystyrene sulfonate. From Weisberg (2008), Raebel (2012),
Electronic Medicines Compendium (2020, 2021).

Long-term control

Low potassium diet

RAAS:I reduction or discontinuation

DIALYSIS

K* binder

Figure 2. Management of chronic hyperkalaemia. RAASI = renin—-angiotensin-aldosterone
system inhibitor. From De Nicola et al (2018), Electronic Medicines Compendium (2020, 2021).
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Pooled safety and efficacy analysis of patiromer for the management of hyperkalaemic
patients, from three clinical trials demonstrated that this drug is well tolerated and able to
significantly reduce serum K+ levels (Pitt et al, 2011; Bakris et al, 2015; Weir et al, 2015).
The majority of adverse reactions reported from trials were mild to moderate gastrointestinal
disorders (most common: constipation (6.2%), diarrhoea (3%), abdominal pain (2.9%),
flatulence (1.8%)). These were generally mild to moderate and not dose related. Mild
to moderate hypomagnesaemia (5.3%) was also reported (no patient developed a serum
magnesium level <1 mg/dl (0.4 mmol/litre); Electronic Medicines Compendium, 2020).

Sodium zirconium cyclosilicate is a non-absorbed, non-polymer inorganic powder that
captures potassium in exchange for hydrogen and sodium cations. Sodium zirconium
cyclosilicate captures potassium throughout the entire gastrointestinal tract and reduces
the concentration of free potassium in the gastrointestinal lumen, thereby lowering serum
potassium levels and increasing faecal potassium excretion to resolve hyperkalaemia
(Electronic Medicines Compendium, 2021).

The potassium-lowering effects of sodium zirconium cyclosilicate have been demonstrated
in three randomised, double-blind, placebo-controlled trials in patients with hyperkalaemia.
Of patients taking sodium zirconium cyclosilicate, 4.1% developed hypokalaemia (serum
potassium <3.5 mmol/litre), which was resolved with dose adjustment or discontinuation of
sodium zirconium cyclosilicate. Oedema-related events were reported by 5.7% of patients
taking sodium zirconium cyclosilicate, including fluid overload, fluid retention, generalised
oedema, hypervolaemia, localised oedema, and peripheral swelling (Electronic Medicines
Compendium, 2021).

National Institute for Health and Care Excellence (2019, 2020) recommend that these
potassium binders can be used under the following circumstances:

B in emergency care for acute life-threatening hyperkalaemia alongside standard care
m for people with persistent hyperkalaemia and stages 3b—5 chronic kidney disease or
heart failure, if they:

B have a confirmed serum potassium level of at least 6.0 mmol/litre and

B are not taking, or are taking a reduced dosage of, a RAAS inhibitor because of

hyperkalaemia

B are not on dialysis.

Panellists’ recommendations
for treatment of hyperkalaemia

The panellists’ discussion took into consideration national guidance on the management
of hyperkalaemia. The outcome is summarised in Table 1:

Table 1. Use of potassium binders to treat hyperkalaemia

Treating Patiromer and sodium zirconium cyclosilicate have a potential role in managing both acute and chronic
hyperkalaemia  hyperkalaemia

Patients and clinicians are keen for treatment options that would allow them to continue using RAAS
inhibitors at their optimal guideline-recommended dose

It is important to balance the risk with benefit of continuing long-term RAAS inhibitor therapy

Although it is not intended that potassium binders replace a low-potassium diet, they may help to mitigate
the impact of such a diet on overall nutrition

Clinical More recent potassium binders may be useful as a potential option for delaying or avoiding the initiation
effectiveness of acute dialysis, or as an alternative to diuretics and calcium polystyrene sulfonate or sodium polystyrene
sulfonate for treating hyperkalaemia, alongside standard care

The panellists agreed with the National Institute for Health and Care Excellence (2019, 2020) technology
appraisals that use of potassium binders could avoid the need to stop RAAS inhibitors if the patient’s
serum potassium level reaches 6 mmol/litre to decrease mortality, hospitalisation and disease progression

With reference to National Institute for Health and Care Excellence (2019) Technology appraisal guidance [TA599] and National Institute for Health and
Care Excellence (2020) Technology appraisal guidance [TA623]. RAAS = renin-angiotensin-aldosterone system.
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Implementation and use of potassium binders:
practical solutions

National Institute for Health and Care Excellence’s (2019, 2020) technology appraisals
support the use of patiromer or sodium zirconium cyclosilicate to enable RAAS inhibitor
optimisation and thus slow the progression of CKD and/or help manage symptomatic heart
failure. While National Institute for Health and Care Excellence (2019, 2020) recommends
that patiromer or sodium zirconium cyclosilicate should be given to patients with persistent
hyperkalaemia whose serum K+ >6 mmol/litre, some clinicians may initiate K+ binder
therapy at serum K+ levels of 5.8 mmol/litre.

There is no agreed protocol for the initiation and use of K+ binders in Northern Ireland.
However, the Northern Ireland Kidney research fund are supporting two research projects
on ‘increased risk for heart disease in persons with chronic kidney disease’ and ‘reasons for

Table 2. A guide for initiating and continuing potassium binders in appropriate patients with CKD

and/or heart failure

Identification

Initiation of
potassium
binders

Monitoring
patients who
have been
started on
potassium
binders

Review

Transfer of care

Who is at risk of  Patients with CKD and/or heart failure

hyperkalaemia?
Patients who are on treatment with RAAS inhibitors

Patients with diabetes
Patients with hypoadrenalism (also known as those with Addison’s disease)

Patients who present acutely with dehydration, ischaemia, hypoxic injury (as a result
of respiratory failure), burns or acute kidney injury

Note: Patients who present with a rapid rise in serum potassium accompanied by electrocardiographic
changes should be treated as an emergency

Who should be In addition to the consultant nephrologist or cardiologist, healthcare professionals

identifying these  who treat patients with heart failure or CKD, such as a diabetes nurse specialist,

patients? junior doctor, trauma staff or consultant pharmacist, should be able to perform this
identification step. These will typically take place in heart failure, diabetic or vascular
clinics, acute medical and inpatient cardiology, emergency departments or primary care

The decision to start a patient with persistent or chronic hyperkalaemia on potassium binders should

be taken during a multidisciplinary team discussion. The panel agreed that, currently, eligible patients
should be initiated on potassium binders by a cardiologist or a renal physician in secondary care only.
However, the panel suggested that in future this could be done by a specialist nurse or in the primary
care setting by a GP. In all cases, this should be communicated to the patient’'s GP. Primary care
prescribing would be dependent on increased awareness of and education regarding potassium binders
and the importance of controlling potassium levels. The panel strongly believed that appropriate use

of potassium binders would reduce hospital admissions and costs related to hyperkalaemia. However,
specific regional or national guidelines for primary care teams would be needed to help prescribe
potassium binders appropriately

If patients are started on or have changes to treatment that could impact their potassium levels (e.g.
RAAS inhibitor or potassium binder), urea and electrolytes (U&E) should be checked within 1-2 weeks

The panel suggested that monitoring could be done by the initiating consultant, specialist nurses or
consultant pharmacists, although specific regional or national guidelines for primary care teams would
be needed to guide the monitoring of patients who are taking potassium binders. Patients should be
advised that they will be required to come back for a blood test to check their U&Es within the first

2 weeks of initiation

Review could be carried out either by the same clinician conducting the regular monitoring or a nurse
specialist. Frequency of review will depend on the patient’s clinical status, for example U&E results,
blood pressure control and kidney function. The daily dose of potassium binders should be adjusted in
accordance with their prescribing information in order to achieve the desired target serum potassium
level

The panel agreed that, in addition to potassium levels remaining within agreed parameters, any transfer
of care from secondary to primary for patients treated with a potassium binder would depend on
consistent, effective communication between primary care and secondary care. Any acute decline of
renal function or potassium levels persistently above agreed targets will require transfer back to the
secondary team, while those with a stable K+ level between 4.5 and 5 mmol/litre could remain under
community care
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Key points

B Hyperkalaemia is relatively common in clinical practice and is associated with an
increase in all-cause mortality.

B Renin-angiotensin—aldosterone system (RAAS) inhibitors remain the cornerstone
treatment of patients with chronic kidney disease and heart failure, but are associated
with raised potassium levels.

B Non-initiation, reduction or discontinuation of RAAS inhibitors, because of the risk
of the patient developing hyperkalaemia, can result in suboptimal management of
patients with chronic kidney disease and/or heart failure.

B Potassium binders provide another option to maintain optimum RAAS inhibitor therapy
alongside standard care in patients with chronic kidney disease or heart failure, to help
slow progression of chronic kidney disease and cardiovascular complications.

B A more structured approach, involving the wider multidisciplinary team, may help
healthcare professionals identify and treat patients with hyperkalaemia.

rapid weight loss in dialysis patients’ (Maxwell, 2019) which may provide more evidence

to inform future practice. During the meeting, panellists discussed the Renal Association

(2020) algorithm for managing hyperkalaemia in the chronic setting, and agreed the optimal

approach for managing patients with chronic hyperkalaemia (Table 2).

Panellists gave the following recommendations to help support primary care physicians
and optimise the initiation, adherence and maintenance of potassium binders.

m Heart failure/CKD management: the importance of optimisation and achieving guideline
recommended dosing of medication

B Initiation of potassium binders should be considered for hyperkalaemic patients with
serum K+ 26 mmol/litre to facilitate uptitration of RAAS inhibitor therapy that would
otherwise be downtitrated or even discontinued

B Experience sharing: encourage sharing of clinical experience of using potassium binders

m Diagnosis and monitoring: implementation of a rapid assessment service to review
clinical status and medications. A consultant or community pharmacist could review
management of hyperkalaemia where appropriate. This would be dependent on the
local service, but specific regional or national guidelines would be needed to guide the
monitoring of patients who are taking potassium binders

B Ongoing education: encouraging primary care teams to keep up to date on latest
management strategies and guideline revisions on the management of hyperkalaemia,
for example identifying patients in the community at risk of developing hyperkalaemia,
optimising RAAS inhibitor therapy.

B Optimising patient medication adherence: primary care physicians should provide patients
with a clear explanation of how potassium binders work, how they should be initiated
and where they fit with their CKD and heart failure medications plus an awareness of
additional available support from specialist nurses
The implementation and maintenance of potassium binders should be encouraged to

permit optimal use of RAAS inhibitor therapies, to help achieve serum potassium targets

in patients with hyperkalaemia. This may help manage dietary restrictions and the need
for dialysis in patients with CKD and/or heart failure.

Conclusions

Patients who are most susceptible to the development of hyperkalaemia include those
with CKD and those with heart failure. The benefits of treating these patients with RAAS
inhibitors are clear, but non-initiation, reduction or discontinuation of RAAS inhibitors,
because of the risk of the patient developing hyperkalaemia, can result in suboptimal
management of patients with CKD and/or heart failure. However, the newer classes of heart
failure medications, such as sodium-glucose co-transporter-2 inhibitors and angiotensin
receptor-neprilysin inhibitors, may have less of an impact on potassium levels.
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ROUNDTABLE DISCUSSION

The more recently available potassium binders provide a promising method to control
hyperkalaemia in the chronic setting by allowing patients to continue on their optimum
RAAS inhibitor therapy. In addition, they allow effective control of elevated serum K+
level, alongside standard care, in the acute and/or emergency settings. A more structured
approach, involving the wider multidisciplinary team, may help healthcare professionals
identify and treat patients with hyperkalaemia.
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