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Introduction

Hyperkalaemia is a potentially life-threatening condition that is most commonly seen in infants
born extremely prematurely or in infants with impaired renal function. In premature infants the
serum potassium usually reaches a peak at 24 hours of age and declines to normal values by 72
hours of age. Infants at risk of hyperkalaemia need to be recognised early, their serum potassium
levels measured and treatment initiated promptly to avoid cardiac arrhythmias and death.

Incidence and risk factors

Risk factors for hyperkalaemia in the neonate include:

Extreme Prematurity (< 27 weeks gestation)
Low systemic blood flow
Acute renal failure (most commonly perinatal asphyxia)
Chronic renal failure - multiple causes
Haemolysis (eg T and Tk activation / incompatible blood transfusion)
Double volume transfusion / use of "old blood" (K+ rises after 4 days in stored blood)
Sepsis

Hyperkalaemia is a well-recognised complication in the first 12-48 hours in very low birth
weight infants1. Associations with hyperkalaemia in preterm infants have included
intraventricular haemorrhage2, 3 and periventricular leucomalacia3. Many of these infants do not
have evidence of impaired renal function such as oliguria or high creatinine levels1. Suggestions
to account for this phenomenon include potassium shifts from the intracellular to extracellular
phase3-5, oliguria (although non- oliguric hyperkalaemia is the usual situation1, 4), immaturity of
the renal tubular mechanisms for potassium secretion6 and a reduced glomerular filtration rate 1,

2, 7.

A strong association has been found between low systemic blood flow and hyperkalaemia has
been demonstrated in a cohort of 118 infants born < 30 weeks gestation in JSN8.
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Consequences

Figure: Hyperkalaemia leads to tall peaked T waves, ventricular arrhythmias, widening of
QRS then sine wave QRS complex (before cardiac arrest).

Reported mortality of infants with hyperkalaemia (K+ > 7.0 mmol/L) has ranged from 17-30%
despite appropriate treatment9, 10, most secondary to cardiac arrhythmia or complications of
prematurity.

Diagnosis

Infants at risk of hyperkalaemia should have early and regular serum potassium levels
performed. Use only blood from an arterial line, arterial puncture or free-flowing venous
specimen.
Infants born < 27 weeks gestation should have the serum potassium followed at least 6
hourly from 12 to 48 hours of age. The blood gas analyzer provides a rapid estimation of
serum potassium and identifies the infant with a rising serum potassium. Laboratory
measurement should be performed at least 12 hourly for the first 48 hours.
ECG changes include tall peaked T waves, ventricular arrhythmias, widening of QRS, then
sine wave QRS complex (before cardiac arrest).
Haemolysis commonly occurs in blood collected by heel-prick and this results in falsely
high serum potassium. A high serum potassium level after the first few days of life from a
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heel-prick in an infant with normal renal function (normal creatinine and urine output), no
underlying renal tract pathology and no iatrogenic source of potassium is almost always a
false result. Check with an appropriate specimen if still in doubt.

Prevention:

Avoid potassium in all infusions in the first day of life in infants born prematurely unless
documented hypokalaemia and adequate renal function.

Treatment:

An abnormal ECG should be treated immediately with IV calcium gluconate.
If K+ > 7.0 mmol/L or infant has abnormal ECG, use Insulin/dextrose infusion as first line
therapy. Insulin/dextrose infusion9 and Salbutamol 14, 15 are effective in treating most
infants with early neonatal hyperkalaemia. Poor outcomes of infants who received
Salbutamol in the largest neonatal series (7 / 10 deaths preclude recommending this as first
line therapy in neonates.

Watch for hyperglycaemia and hypoglycaemia that potentially complicate Insulin/dextrose
infusion9. Serum glucose level followed initially Â½ to 1 hourly until stable and when
weaning the infusion (insulin persists longer than dextrose).
Salbutamol appears to be well tolerated by premature infants14. Its use should be restricted
to second line treatment in addition to an Insulin/dextrose infusion. Infants should be
monitored for excessive tachycardia and hyperglycaemia.
Sodium polystyrene sulfonate (Resonium-A) is a slow acting ion exchange resin that is
less effective than other measures11 and impaction or rectal perforation by the Resonium
plug potentially complicates treatment12, 13. Consider using it in infants with persistent
hyperkalaemia (eg with renal failure).
The following table lists the stepwise progression for treatment of neonatal hyperkalaemia:

Table 1: Management of hyperkalaemia (Summary)

Please note that the prescription of the following infusions should be obtained using the drug
calculation module in the baby's database record, or obtain details from our Unit's web based
drug guideline for hyperkalaemia

In non-haemolysed blood, if potassium
level:

Management

Serum potassium ³ 6 mmol/L without ECG
changes

Monitor K+ 1-2 hourly using blood gas
analyzer

Serum potassium ³ 7 mmol/L with normal
ECG

1st line: Glucose-insulin infusion
(0.15 U/kg/hour insulin in 25%
dextrose given as an intravenous
infusion).
If K+ rise persists: Salbutamol
infusion 4 microg/kg in 5mls water
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over 20 minutes (repeat as necessary)

Arrhythmias are appearing Give immediately:

IV 10% calcium gluconate

If acidosis: give bicarbonate (4.2% NaHCO3
[ml] = weight [kg] x base deficit x 0.3)

Give calcium gluconate before
bicarbonate
DO NOT GIVE CALCIUM AND
BICARBONATE THROUGH THE
SAME LINE

AND

1st line: Glucose-insulin infusion
(0.15 U/kg/hour insulin in 25%
dextrose given as an intravenous
infusion).

If K+ rise persists: Salbutamol
infusion 4 m g/kg in 5mls water over
20 minutes (repeat as necessary)

Refractory hyperkalaemia Consider:

Use both insulin/dextrose and
Salbutamol infusions
Sodium resonium 1g/kg per rectum
(up to 6 hourly as necessary)
Red cell transfusion with washed
packed red cells16

Consult paediatric renal physicians
and consider dialysis

Keypoints

Key Points Level of Evidence

Monitor the serum potassium 6-12 hourly
for the 1st 48 hours of infants born < 27
weeks gestation

8, 9

Insulin/dextrose and Salbutamol are
effective at reducing serum potassium levels
in most preterm infants with hyperkalaemia

9, 14, 15
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Future research:

1. A trial of insulin/dextrose versus Salbutamol in extremely preterm infants is required
before adopting Salbutamol as routine 1st line treatment.
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