nature Hyperkalaemia

Csaba P. Kovesdy & Faiez Zannad

RE P\ / I E \; \/ S Hyperkalaemia is a common electrolyte abnormality that can result in life- potentially beneficial interventions, such as heart-healthy diets or the use of RAAS
threatening arrhythmias and is associated with an increased risk of mortality. inhibitors, and hence represents an undesirable clinical compromise. Regular
The strongest risk factor for the development of hyperkalaemia is CKD, the effects =~ monitoring of serum K is strongly recommended for patients on RAAS inhibitors to
of which are often exacerbated by concomitant comorbidities such as diabetes optimize dosing and minimize the risk of hyperkalaemia. The emergence of new
mellitus or CHF, and the use of medications such as RAAS inhibitors. Hyperkalaemia K-lowering medications has led to renewed interest in pursuing therapeutic
N E P H Ro LOGY is managed by eliminating risk factors, and through interventions aimed at directly  strategies that enable the continued use of beneficial, but hyperkalaemia-inducing
lowering serum K. Often the elimination of risk factors entails the cessation of interventions, even in patients who are prone to hyperkalaemia.

Aetiology and mechanisms | = o T Cardiovascular consequences
High K intake A ~ 100 mmol/day Hyperkalaemia destabilizes myocardial conduction by decreasing the

Most K is absorbed in the small intestine and absorption increases in proportion to intake'?. Increased K resting membrane potential, leading to increased cardiac depolarization,
intake causes hyperkalaemia under conditions of impaired renal excretion and/or cellular redistribution. myocardial excitability, cardiac instability, conduction system abnormalities

Sources of K include K-rich foods; K supplements (often prescribed with diuretics); salt substitutes; and arrhythmias, which can progress to ventricular fibrillation and asystole.
Gl bleeding; and blood transfusions using outdated blood. It can be life threatening due to the increased risk of arrhythmias and

sudden death.

Abnormal cellular redistribution The specific serum K level and related kinetic pattern that predisposes
98% of K resides intracellularly. Hyperkalaemia can result from a decrease in the ability of a cell to shift K patients to arrhythmias is uncertain. As arrhythmogenic potential depends

from the extracellular to the intracellular space, resulting in an insufficient response to K loading. Factors on factors besides K level (e.g. Ca, Mg, acid-base, underlying LVH), and
that can lead to K redistribution include insulin resistance, medications (e.g. f-blockers, a-stimulators) or membrane potential also depends on factors that cannot be readily
hyperkalaemic periodic paralysis. Conversely, increased K leak (e.g. through cell destruction, hypertonicity measured (e.g. intracellular K and other electrolyte levels), an ECG can

or acidaemia) can also contribute to hyperkalaemia. indicate whether the observed hyperkalaemia is clinically significant
(irrespective of the actual K level). ECG manifestations of hyperkalaemia
are an indication for urgent treatment. However, patients can suffer sudden
cardiac death and/or arrhythmias in the absence of typical ECG changes.

Decreased renal excretion

Abnormalities in renal K secretion and reabsorption can occur as a result of disorders affecting distal tubular

flow rate and urine composition (e.g. Na, Cl and acid-base), the integrity or functionality of cells involved in

K transport, and the function of hormonal systems that regulate K transport?.

Structural anomalies:

® Decreased GFR (e.g. in AKI and CKD) leads to decreased filtration of Na and K. Tubular adaptation enables Renal excretion
maintenance of mass balance even in patients with advanced CKD, but the ability of the kidney to adapt to (90-95mmol/day)
rapid changes in K load is impaired®*.

¢ Tubulointerstitial dysfunction leads to decreased K secretion in distal tubular segments.

Functional anomalies:

¢ Decreased luminal flow and Na delivery (e.g. volume depletion, CHF).

® Metabolic acidosis or hypoaldosteronism (e.g. diabetes mellitus, kidney transplantation,
pseudohypoaldosteronism type | and Il, and various drug effects).

Cellular distribution

Most intracellular K is contained in muscle cells. The physiologic effects
of K (e.g. on membrane potential) depend on a normal serum concentration.
polystyrene o ) oy : .
Sl e Serum K is minimally increased during dietary K intake due to increased K
* Patiromer excretion by the kidney and to sequestration of K by muscle and liver
* Sodium cells. Conversely, serum K remains stable between meals due to K release
Zirconium . . .
cyclosilicate* primarily from skeletal muscle and liver cells.
The distribution of K between the intracellular and extracellular space
Gl excretion is maintained by balancing the activity of the Na/K-ATPase with K leak.
(5-10mmol/day) Effectors of K uptake and leak include insulin, catecholamines,
mineralocorticoids, tonicity, exercise and acid-base status®.
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Urinary K excretion Drugs are a very common
The kidney has a crucial role in cause of hyperkalaemia bl

maintaining K homeostasis. e RAAS inhibitors (decrease aldosterone)

Healthy kidneys possess a * MRAs (block aldosterone)

tremendous ability to dispose of e B-blockers (decrease renin, decrease —
excess K, maintaining normal K redistribution)

serum K levels even with intakes e Heparin (decreases aldosterone)

as high as 400 mmol per day. Most * Digitalis, trimethoprim, pentamidine, * Cell destruction

of the filtered K is reabsorbed in amiloride, triamterene (inhibit Na

the proximal convoluted tubule reabsorption)

and the loop of Henle; therefore, e Calcineurin inhibitors (impair K Insulin receptor
renal K balance is largely secretion)’ ] C :
determined by K secretion ¢ COX inhibitors (lower renin secretion, Insulin suiin
onists

occurring in the distal nephron impair aldosterone release) B2-ag
and collecting duct. e Succinylcholine (affect K redistribution)

Early and late distal convoluted tubule
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discovery, development and commercialization of polymeric hyperkalaemia. Veltassa should not be used as an emergency
medicines for patients with conditions that are often overlooked treatment for life-threatening hyperkalaemia because of its
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