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treatmeNt

Hyperkalemia

Electrocardiographic manifestations of hyperkalemia should be
considered a medical emergency and treated urgently. However,
patients with significant hyperkalemia (plasma K+ concentration
≥6.5 mM) in the absence of ECG changes should also be aggressively managed, given the limitations of ECG changes as a predictor
of cardiac toxicity. Urgent management of hyperkalemia includes
admission to the hospital, continuous cardiac monitoring, and
immediate treatment. The treatment of hyperkalemia is divided into
three stages:

Part 2
Cardinal Manifestations and Presentation of Diseases

1. Immediate antagonism of the cardiac effects of hyperkalemia.
Intravenous calcium serves to protect the heart, whereas other
measures are taken to correct hyperkalemia. Calcium raises the
action potential threshold and reduces excitability, without
changing the resting membrane potential. By restoring the
difference between resting and threshold potentials, calcium
reverses the depolarization blockade due to hyperkalemia. The
recommended dose is 10 mL of 10% calcium gluconate (3–4 mL
of calcium chloride), infused intravenously over 2–3 min with
cardiac monitoring. The effect of the infusion starts in 1–3 min
and lasts 30–60 min; the dose should be repeated if there is no
change in ECG findings or if they recur after initial improvement.
Hypercalcemia potentiates the cardiac toxicity of digoxin; hence,
intravenous calcium should be used with extreme caution in
patients taking this medication; if judged necessary, 10 mL of
10% calcium gluconate can be added to 100 mL of 5% dextrose in
water and infused over 20–30 min to avoid acute hypercalcemia.
2. Rapid reduction in plasma K+ concentration by redistribution into
cells. Insulin lowers plasma K+ concentration by shifting K+ into
cells. The recommended dose is 10 units of intravenous regular
insulin followed immediately by 50 mL of 50% dextrose (D50W,
25 g of glucose total); the effect begins in 10–20 min, peaks at
30–60 min, and lasts for 4–6 h. Bolus D50W without insulin is never
appropriate, given the risk of acutely worsening hyperkalemia
due to the osmotic effect of hypertonic glucose. Hypoglycemia
is common with insulin plus glucose; hence, this should be followed by an infusion of 10% dextrose at 50–75 mL/h, with close
monitoring of plasma glucose concentration. In hyperkalemic
patients with glucose concentrations of ≥200–250 mg/dL, insulin
should be administered without glucose, again with close monitoring of glucose concentrations.
  β2-agonists, most commonly albuterol, are effective but underused agents for the acute management of hyperkalemia. Albuterol
and insulin with glucose have an additive effect on plasma K+ concentration; however, ~20% of patients with end-stage renal disease (ESRD) are resistant to the effect of β2-agonists; hence, these
drugs should not be used without insulin. The recommended
dose for inhaled albuterol is 10–20 mg of nebulized albuterol in
4 mL of normal saline, inhaled over 10 min; the effect starts at
about 30 min, reaches its peak at about 90 min, and lasts for 2–6 h.
Hyperglycemia is a side effect, along with tachycardia. β2-Agonists
should be used with caution in hyperkalemic patients with known
cardiac disease.
  Intravenous bicarbonate has no role in the acute treatment
of hyperkalemia, but may slowly attenuate hyperkalemia with
sustained administration over several hours. It should not be
given repeatedly as a hypertonic intravenous bolus of undiluted ampules, given the risk of associated hypernatremia, but
should instead be infused in an isotonic or hypotonic fluid (e.g.,
150 mEqu in 1 L of D5W). In patients with metabolic acidosis, a
delayed drop in plasma K+ concentration can be seen after 4–6 h
of isotonic bicarbonate infusion.
3. Removal of potassium. This is typically accomplished using cation
exchange resins, diuretics, and/or dialysis. The cation exchange
resin sodium polystyrene sulfonate (SPS) exchanges Na+ for K+
in the gastrointestinal tract and increases the fecal excretion
of K+; alternative calcium-based resins, when available, may

HPIM19_Part02_p087-p424.indd 312

be more appropriate in patients with an increased ECFV. The
recommended dose of SPS is 15–30 g of powder, almost always
given in a premade suspension with 33% sorbitol. The effect of
SPS on plasma K+ concentration is slow; the full effect may take
up to 24 h and usually requires repeated doses every 4–6 h.
Intestinal necrosis, typically of the colon or ileum, is a rare but
usually fatal complication of SPS. Intestinal necrosis is more common in patients administered SPS via enema and/or in patients
with reduced intestinal motility (e.g., in the postoperative state
or after treatment with opioids). The coadministration of SPS
with sorbitol appears to increase the risk of intestinal necrosis;
however, this complication can also occur with SPS alone. If SPS
without sorbitol is not available, clinicians must consider whether
treatment with SPS in sorbitol is absolutely necessary. The low
but real risk of intestinal necrosis with SPS, which can sometimes
be the only available or appropriate therapy for the removal of
potassium, must be weighed against the delayed onset of efficacy. Whenever possible, alternative therapies for the acute management of hyperkalemia (i.e., aggressive redistributive therapy,
isotonic bicarbonate infusion, diuretics, and/or hemodialysis)
should be used instead of SPS.
  Therapy with intravenous saline may be beneficial in hypovolemic patients with oliguria and decreased distal delivery of Na+,
with the associated reductions in renal K+ excretion. Loop and
thiazide diuretics can be used to reduce plasma K+ concentration
in volume-replete or hypervolemic patients with sufficient renal
function for a diuretic response; this may need to be combined
with intravenous saline or isotonic bicarbonate to achieve or
maintain euvolemia.
  Hemodialysis is the most effective and reliable method to
reduce plasma K+ concentration; peritoneal dialysis is considerably less effective. Patients with acute kidney injury require
temporary, urgent venous access for hemodialysis, with the
attendant risks; in contrast, patients with ESRD or advanced
chronic kidney disease may have a preexisting venous access. The
amount of K+ removed during hemodialysis depends on the relative distribution of K+ between ICF and ECF (potentially affected
by prior therapy for hyperkalemia), the type and surface area of
the dialyzer used, dialysate and blood flow rates, dialysate flow
rate, dialysis duration, and the plasma-to-dialysate K+ gradient.
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