9. Hypokalemia, hyperkalemia

- potassium is mainly a weakly-hydrated intracellular ion - it prevents intracellular edema
- normal plasmatic concentration 3.8 - 5.1 mmol/l (ICF ca 160 mmol/l)
- regulated via aldosteron (↑ aldosteron eliminates K via urine)
- because there is exchange of K+ and H+ between ECF and ICF according to pH, acidosis increases kalemia
- anabolism increases influx of K+ into ICF (dependent on energy available for the Na+/K+ pump)

Hypokalemia
Etiology
- inability to eat
- vomiting, diarrhea
- excessive renal losses - diuretic phase of renal failure, diuretic therapy (with exception of aldosterone antagonists)
- increased mineralocorticoids (also in Cushing's sy)
- intracellular shift of K+ in alkalosis or by infusions of glucose with insulin

Signs and symptoms
- muscle weakness, paralysis
- decreased tendon reflexes
- hypoventilation, respiratory distress
- postural hypotension
- low voltage T waves in ECG
- arrhythmias - up to cardiac arrest !!!
- anorexia, vomiting, abdominal distension, constipation up to paralytic ileus!!!
- shortness of breath - shallow breathing
- polyuria (due to hypokalemic tubular dysfunction), nocturia
- metabolic alkalosis
- decreased production of insulin and lower sensitivity to insulin
- confusion, depression, hallucinations
- Cushingoid appearance (eg. edema)

Hyperkalemia
Etiology
- excessive parenteral administration
- massive tissue trauma (crush sy), burns - release of intracellular K
- treatment with cytostatics (massive lysis of cells)
- acute renal failure (hyperkalemia is one of most important indicators for hemodialysis)
- adrenal insufficiency Addison's disease
- potassium sparing diuretics
- acidosis (distributive hyperkalemia - shift from ICF)

Signs and symptoms
- paresthesias, muscle cramps
- neurologic examination may reveal diminished deep tendon reflexes or decreased motor strength
- nausea, diarrhea, intestinal colic and GIT distress
- enlarged peaked T waves in ECG, cardiac arrhythmias up to CARDIAC ARREST!!!
- cardiac examination may reveal extrasystoles, pauses, or bradycardia.



