Hypokalemia is a potentially fatal condition in which the body fails to retain sufficient potassium to maintain health. The condition is also known as potassium deficiency. The prefix hypo- means low (contrast with hyper-, meaning high). The middle kal refers to kalium, which is Neo-Latin for potassium. The end portion of the word, -emia, means "in the blood" (note, however, that hypokalemia is usually indicative of a systemic potassium deficit).

Signs and symptoms

There may be no symptoms at all, but severe hypokalemia may cause:

Muscle weakness and myalgia
Increased risk of hyponatremia with resultant confusion and seizures
Disturbed heart rhythm (ranging from ectopy to arrhythmias)

Serious arrhythmias
EKG changes associated with hypokalemia

Flattened (notched) T waves

U waves

ST depression

Prolonged QT interval
Pathophysiology

Potassium is essential for many body functions, including muscle and nerve activity. Potassium is the principal intracellular cation, with a concentration of about 145 mEq/L, as compared with a normal value of 3.5 - 5.0 mEq/L in extracellular fluid, including blood. More than 98% of the body's potassium is intracellular; measuring it from a blood sample is relatively insensitive, with small fluctuations in the blood corresponding to very large changes in the total bodily reservoir of potassium.

The electrochemical gradient of potassium between intracellular and extracellular space is essential for nerve function; in particular, potassium is needed to repolarize the cell membrane to a resting state after an action potential has passed. Decreased potassium levels in the extracellular space will cause hyperpolarization of the resting membrane potential. This hyperpolarization is caused by the effect of the altered potassium gradient on resting membrane potential as defined by the Goldman equation. As a result, a greater than normal stimulus is required for depolarization of the membrane in order to initiate an action potential.

Causes

· Hypokalemia can result from one or more of the following medical conditions:

· Perhaps the most obvious cause is insufficient consumption of potassium (that is, a low-potassium diet). However, without excessive potassium loss from the body, this is a rare cause of hypokalemia.

· A more common cause is excessive loss of potassium, often associated with excess water loss, which "flushes" potassium out of the body. Typically, this is a consequence of vomiting, diarrhea, or excessive perspiration.

· Certain medications can accelerate the removal of potassium from the body; including thiazide diuretics, such as hydrochlorothiazide; loop diuretics, such as furosemide; as well as various laxatives. The antifungal amphotericin B has also been associated with hypokalemia.

· A special case of potassium loss occurs with diabetic ketoacidosis. In addition to urinary losses from polyuria and volume contraction, there is also obligate loss of potassium from kidney tubules as a cationic partner to the negatively charged ketone, β-hydroxybutyrate.

· Hypomagnesemia can cause hypokalemia. Magnesium is required for adequate processing of potassium. This may become evident when hypokalemia persists despite potassium supplementation. Other electrolyte abnormalities may also be present.

· Disease states that lead to abnormally high aldosterone levels can cause hypertension and excessive urinary losses of potassium. These include renal artery stenosis and tumors (generally non-malignant) of the adrenal glands. Hypertension and hypokalemia can also be seen with a deficiency of the 11β-hydroxylase enzyme which allows cortisols to stimulate aldosterone receptors. This deficiency can either be congenital or caused by consumption of glycyrrhizin, which is contained in extract of licorice, sometimes found in Herbal supplements, candies and chewing tobacco.

· Rare hereditary defects of renal salt transporters, such as Bartter syndrome or Gitelman syndrome can cause hypokalemia, in a manner similar to that of diuretics.

· Rare hereditary defects of muscular ion channels and transporters that cause hypokalemic periodic paralysis can precipitate occasional attacks of severe hypokalemia and muscle weakness. These defects cause a heightened sensitivity to catechols and/or insulin and/or thyroid hormone that lead to sudden influx of potassium from the extracellular fluid into the muscle cells.

