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HYPERKALEMIA

Hyperkalemia is defined as a serum K+ greater than age-specific upper limit of normal
The APL reference range for serum potassium is:

Age mmol/L
Less than 29 days 3.5-60
29 to 364 days 3.5-55

Greater than 364 days. 3.5-5.0
CLINICAL SIGNS OF HYPERKALEMIA
ECG Changes are the most reliable:

= Serum K* 5.5 - 7.0 mmol/L - tall peak T waves

= Serum K* greater than 7.0 mmol/L - widening QRS complex,
= P waves disappear

= Serum K* greater than 8.0 mmol/L - sine wave rhythm

= Neonates and infants have higher upper normal limits than older children and adults and are more
resistant to the ECG changes caused by an elevated serum potassium concentration. This does not
mean one can be complacent in treating neonates and infants.

= There are no reliable clinical signs of hyperkalemia.

=  The most common cause of an elevated K+ is an inappropriately collected sample (usually a capillary
sample with excessive squeezing or the prolonged application of a venous tourniquet). Recheck the
potassium concentration by venous or arterial sample if the high CBG K+ does not fit the clinical
picture. However, do not delay effective treatment for hyperkalemia if there are ECG changes
consistent with hyperkalemia.

= Treatment for hyperkalemia can be divided into temporary measures to prevent cardiac arrest, and
definitive treatment to deplete total body potassium. Do not confuse the two.

NOTE: If hyperkalemia is suspected stop all potassium intake and all potassium retaining drugs (e.g.
spironolactone, ACE inhibitors) orally and IV if safe to do so.

The PICU Attending should be consulted if hyperkalemia with ECG changes and/or risk of clinical sequelae is
suspected.

TREATMENT OF HYPERKALEMIA

Emergency Treatment - Transfer to PICU
Temporary Measures Only - Do Not Delay Definitive Treatments

With dangerous ECG changes - e.g. wide complex arrhythmia (or cardiac arrest):

» Cagluconate 10% (0.23 mmol/mL of elemental Ca) 60 - 100 mg/kg (0.6 - 1 mL/kg to a maximum of 3
g = 30 mL) direct IV over 5 minutes. Consider repeating until ECG improves.
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(Onset: less than 5 mins. duration: 30-60 mins).

» CONSIDER Sodium bicarbonate 8.4% (1 mmol/mL) or 4.2% (0.5 mmol/mL): Administer 1-2 mmol/kg,
(1 mL of 8.4% sodium bicarbonate = 1 mmol NaHCO3) diluted in 2 x volume of D5W for injection over
15 minutes. (Onset: less than 5 minutes, Duration: 15-30 minutes).

Evidence is lacking for the above recommendations. Anecdotally many physicians have witnessed the
resolution of wide complex arrhythmia with the use of IV calcium.?

In fact, recent animal studies indicate that sodium bicarbonate may be more effective than calcium gluconate

or chloride in a hyperkalemic cardiac arrest scenario - AHA 2025 ACLS and PALS guideline but note that both
these medications overall decrease the chances of ROSC in non-specific cardiac arrest.?

NOTE 1: This is an emergency and a large peripheral vein can be used if no central line in place.
With less serious ECG changes or without ECG changes:
»  Nebulized salbutamol solution (infants 2.5 mg, children > 20 kg 5 mg)° using 100% oxygen at 8-12

Lpm or |V salbutamol 4 micrograms/kg over 20 minutes.* Can be repeated as required. Beware of
lactic acidosis.

» Insulin and Dextrose: Administer 0.5-1 g/kg (2-4 mL/kg) of dextrose 25% (D50W diluted in equal
volume of D5W) infused over 15-30 minutes followed by 0.1 unit/kg MAX 10 units of regular insulin
SC or IV (Onset: 20-30 mins).

NOTE 2: In an emergency 25% dextrose may be administered slowly via a large peripheral vein (maximum is
12.5%)

NOTE 3: 1 and 2 above may have additive affect.>
If acidotic or if unknown acid-base status:
»  Sodium bicarbonate 8.4% (1 mmol/mL) or 4.2% (0.5 mmol/mL): Administer 1-2 mmol/kg, (1 mL of 8.4%

sodium bicarbonate = 1 mmol NaHCO3) diluted by half with sterile H2O for injection over 15 minutes.
(Onset: less than 5 minutes, Duration: 15-30 minutes).

Definitive Treatments

Do not delay - other methods of control are temporary only

= Administer a loop diuretic furosemide IV at a dose appropriate for the renal function either as an
intermittent infusion or continuous infusion. Normally 0.5-1 mg/kg, MAX 40 mg, higher dose may be
tried in renal failure
or if previous diuretic exposure. (Onset: 1 hour). Consider furosemide infusion at 0.1-0.5 mg/kg/hr.
Higher rates of infusion have been associated with SVT.¢

= If no urine output, then removal of potassium can be achieved by PO or PR sodium polystyrene
sulphonate. Onset of action is delayed for hours and thus it is advised that sodium polystyrene
sulphonate NOT be used to treat symptomatic hyperkalemia. Use should be limited to treatment of
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asymptomatic mild hyperkalemia in the chronic setting e.g. chronic renal failure. Refer to Pediatric
Drug Monograph for dosing and administration guidelines.

= High dose CRRT or dialysis: This is the best definitive treatment and should not be delayed.
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