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Hypokalemia and hyperkalemia
In-Seok Lim, M.D.
Department of Pediatrics, College of Medicine, Chung Ang University, Seoul, Korea
Hypokalemia and hyperkalemia are the most commonly encountered electrolyte abnormalities in hos-
pitalized patients. Because untreated hypokalemia or hyperkalemia is associated with high morbidity
and mortality, it is important to recognize and treat them immediately. Hypokalemia and hyperkale-
mia can result from disruptions in transcellular homeostasis or in the renal regulation of K™ excre-
tion. Although the recognition is simple, appropriate management requires an understanding of nor-
mal K© homeostasis and pathophysiology. In this article, normal K* homeostasis, pathophysiology,
diagnosis and management of hypokalemia and hypokalemia are discussed. (Korean ] Pediatr 2006;
49:470-474)
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Fig. 1. Regulation of extracellular fluid potassium concentra-
tion (ECF [K']). An increase in ECF [K'] stimulates both al-
dosterone and insulin secretion. Insulin stimulates K' entry
into cells, and aldosterone secretion stimulates K™ secretion
into the collecting duct urine, promoting its excretion by the
kidney.
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Table 1. Causes of Hypokalemia

Factiotious
High white blood cell count
Transcellular shifts
Alkalosis
Insulin
B —adrenergic agonists
Drugs/toxins(theophylline, barium, toluene)
Hypokalemic periodic paralysis
Decreased intake
Extrarenal losses
Vomiting
Diarrhea
Laxative abuse
Sweating
Excessive renal losses
With metabolic acidosis
Distal renal tubular acidosis(RTA)
Proximal RTA
Ureterosigmoidostomy
Diabetic ketoacidosis
Without specific acid-base disturbance
Tubular toxins : amphotericin, cisplatin, aminoglycosides
Interstitial nephritis
Diuretic phase of acute tubular necrosis
Postobstructive diuresis
Hypomagnesemia
High urine anions(e.g., penicillin or penicillin derivatives)
With metabolic alkalosis
Low urine chloride
Emesis nasogastric suction
Chloride losing diarrhea
Cystic fibrosis
Low chloride formula
Posthypercapnia
Previous loop or thiazide diuretic use
High urine chloride and normal blood pressure
Gitelman syndrome
Bartter syndrome
Loop and thiazide diuretics
High urine chloride and high blood pressure
Adrenal adenoma or hyperplasia
Glucocorticoid-remedial aldosteronism
Renovascular disease
Renin-secreting tumor
17 @ ~hydroxylase deficiency
11 B ~hydroxylase deficiency
Cushing syndrome
11 B ~hydroxysteroid dehydrogenase deficiency
Licorice ingestion
Liddle syndrome
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+ Idioventricular rhythm
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Fig. 2. Characteristic effects of hypokalemia and hyperkalemia
on the electrocardiogram.
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Table 2. Causes of Hyperkalemia

Factitious
Hemolysis
Distal to tourniquet or with fist clenching
Leukocytosis
Thrombocytopenia
Transcellular shifts
Acidemia
Hyperosmolality
Rhabdomyolysis
Exercise
Tumor lysis syndrome
Tissue necrosis
Hemolysis/hematomas/GI bleeding
Succinylcholine
Digitalis intoxication
Fluoride intoxication
B2 blockers
Insulin deficiency
Malignant hyperthermia
Hyperkalemic periodic paralysis
Increased intake
Intravenous or oral
Blood transfusions
Decreased excretion
Acute or chronic renal failure
Primary adrenal disease
Acquired Addison disease
21-hydroxylase deficiency

3 B ~hydroxysteroid dehydrogenase deficiency

Lipoid congenital adrenal hyperplasia
Adrenal hypoplasia congenita
Aldosterone synthase deficiency
Adrenoleukodystrophy
Hyporeninemic hypoaldosteronism
Obstructive uropathy
Sickle cell disease
Kidney transplant
Lupus nephritis
Interstitial nephritis
Renal tubular disease
Pseudohypoaldosteronism type I
Pseudohypoaldosteronism type II
Urinary tract obstruction
Sickle cell disease
Kidney transplant
Medications
Angiotensin—converting enzyme inhibitors
Angiotensin II blockers
Potassium-sparing diuretics

Cyclosporin

Nonsteroidal anti-inflammatories

Trimethoprim
Aol oWAAZ mlsle] wAsE Aol Fash K'<
B FAY A A BAIAS A3, Folsl
40 mEq/L, # = 05 mEg/kg/hre ¥4 FE=
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Table 3. Treatment of Hyperkalemia

Mechanism of action Therapy Onset/duration

Membrane stabilization
Potassium redistribution

Excretion of potassium

Calcium gluconate
Sodium bicarbonate
Insulin plus glucose
B2 adrenergics

1-3 min/30-60 min
5-10 min/2 hr
20-30 min/4-6 hr
20-30 min/2-4 hr

Cation exchange resin 1-2 hr/4-6 hr

Dialysis
Diuretics

Immediate/duration of dialysis
With start of diuresis/until diuresis ends
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