
• 50-70% of Mg2+ is fixed in bone. Slowly exchangeable.
• Remaining Mg2+ is found in ICF (distribution similar to that of K+).
• Normal range ~ 0.7-1.1mmol/L
• Mostly excreted in stool (~60%), remainder in urine.
• Promotes enzymatic reactions within cells, produces ATP, synthesizes protein, 

neuromuscular activity & assists in coagulation & platelet aggregation.

HYPOMAGNESAEMIA.
• Wide range of causes. 
• In adults, often assoc. w/ alcoholism, malnutrition & those 

w/ cirrhosis, pancreatitis & excessive GIT losses.

Renal wasting of Mg2+ can be seen with loop-diuretic use, 
hypophosphataemia, ketoacidosis, aminoglycoside use & 
nephrotoxic chemotherapy agents.

Symptoms & Signs.
• ↑ neuromuscular irritability (hyperreflexia, tremor, tetany)

- in setting of normal Ca2+.
• Confusion, obtundation, coma.
• Paraesthesias.
• Heart failure, dysrhythmias.

Hypomagnesaemia & the ECG.
• Primarily prolonged QTc.
• Atrial &/or ventricular ectopy, atrial tachydysrhythmias & 

torsades. 

Management.
• Hypokalaemia, hypocalcaemia & hypophosphataemia can occur concomitantly !

• Check & replace these.
• Replaced orally or IV.
• May require 40-60mmol MgSO4 during first 24 hours.
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component of bone, and 40 to 50% is found in the intracellular 
compartment. Only 1 to 2% of the body’s magnesium is present 
in the extracellular fluid, so the serum magnesium level is 
often a poor reflection of the total magnesium content. One 
third of the serum magnesium is bound to albumin, with the 
rest in the biologically active ionized form. The normal range 
for serum magnesium is 1.8 to 3.0 mg/dL. A balance between 
gastrointestinal absorption and renal excretion maintains mag-
nesium homeostasis.

Dietary sources of magnesium include green vegetables, 
meats, fish, beans, nuts, and grains. Absorption of ingested 
magnesium occurs in the small intestine through both active 
and passive transport mechanisms. In the kidney, 95% of the 
filtered load of magnesium is reabsorbed in the proximal 
tubule and loop of Henle.50 In deficiency states, magnesium 
resorption is enhanced in the distal convoluted tubule under 
the influence of PTH. In hypermagnesemic states, renal excre-
tion of magnesium increases.

Hypomagnesemia

Principles of Disease

Hypomagnesemia is one of the most common electrolyte defi-
ciencies in clinical practice.49 Approximately 10 to 20% of hos-
pitalized patients and 50 to 60% of patients admitted to the 
intensive care unit are hypomagnesemic.51 Despite the high 
prevalence of hypomagnesemia, several factors can make the 
diagnosis a challenge. First, the clinical manifestations of 
hypomagnesemia are nonspecific, so the disorder is often over-
looked. Second, the serum magnesium level is not measured 
as part of the “routine” electrolyte panel.52 Third, the serum 
magnesium level is an insensitive indicator of magnesium defi-
ciency. Although a low serum magnesium level is indicative 
of a magnesium deficit, patients with a normal magnesium 
level may still have a severe deficiency. Fourth, hypomagne-
semia often coexists with and may be masked by other elec-
trolyte deficiency states.

Numerous studies have demonstrated the high prevalence 
of hypomagnesemia in patients with hypokalemia.53 Because 
magnesium is required for the normal functioning of the Na+-
K+ ATPase pump, hypomagnesemia can result in refractory 
hypokalemia that is not correctable by the administration of 
potassium alone. Magnesium replacement enhances potas-
sium retention and decreases the amount of supplemental 
potassium required to achieve a net positive balance.54 Mag-
nesium is also required for the normal synthesis and release of 
PTH. Patients with hypomagnesemic hypocalcemia typically 
have inappropriately low levels of PTH and target organ resis-
tance to the hormone, which are corrected by magnesium 
administration. A high prevalence of hypophosphatemia in 
patients who are hypomagnesemic has also been described.

Because the kidneys normally conserve magnesium effi-
ciently, significant hypomagnesemia usually occurs only when 
there is renal magnesium wasting or when intestinal losses 
exceed dietary intake and absorption (Box 123-12). In the 
emergency department, hypomagnesemia is most often associ-
ated with the use of diuretics and with alcohol abuse.

Diuretics. Patients taking diuretics for the treatment of hyper-
tension, congestive heart failure, or both are at significant risk 
for hypomagnesemia. Both the thiazide and the loop diuretics 
promote renal magnesium loss and may cause severe magne-
sium deficiency.55 In one study, typical diuretic doses increased 
urinary magnesium excretion by 25 to 50%. Some authors 
recommend that all patients receiving diuretics be considered 
candidates for magnesium supplementation. The use of a 

Alcohol abuse
Diuretic use
Renal losses

Acute and chronic renal failure
Postobstructive diuresis
Acute tubular necrosis
Chronic glomerulonephritis
Chronic pyelonephritis
Interstitial nephropathy
Renal transplantation

Gastrointestinal losses
Chronic diarrhea
Nasogastric suctioning
Short-bowel syndrome
Protein-calorie malnutrition
Bowel fistula
Total parenteral nutrition
Acute pancreatitis

Endocrine disorders
Diabetes mellitus
Hyperaldosteronism
Hyperthyroidism
Hyperparathyroidism
Acute intermittent porphyria

Pregnancy
Drugs

Aminoglycosides
Amphotericin
Beta-agonists
Cisplatin
Cyclosporine
Diuretics
Foscarnet
Pentamidine
Theophylline

Congenital disorders
Familial hypomagnesemia
Maternal diabetes
Maternal hypothyroidism
Maternal hyperparathyroidism

BOX 123-12 CAUSES OF HYPOMAGNESEMIA

potassium-sparing diuretic in conjunction with a conventional 
diuretic is less likely to cause hypomagnesemia because these 
agents also have a magnesium-sparing effect.

Alcoholism. The reported prevalence of hypomagnesemia in 
alcoholic patients varies widely, from 30 to 80%.56,57 Hypomag-
nesemia in the alcoholic patient is multifactorial; potential 
causes include poor nutrition, increased urinary excretion, gas-
trointestinal losses from vomiting and diarrhea, and pancreatic 
insufficiency.

Renal, Gastrointestinal, and Endocrine Disorders. Hypomagnesemia can 
also result from renal magnesium wasting or from decreased 
production of (or end-organ responsiveness to) PTH.58 
Magnesium wasting may be seen in some patients with post-
obstructive diuresis, acute tubular necrosis, chronic glomeru-
lonephritis, chronic pyelonephritis, or interstitial nephropathy, 
as well as after renal transplantation. The decreased magne-
sium excretion typically found with acute and chronic renal 
failure, however, generally results in these patients tending to 
be hypermagnesemic.



HYPERMAGNESAEMIA.

• Rarely encountered in the ED.
• Most common cause is renal insufficiency (or renal failure) on Mg2+ replacement.
• Other causes include;

• Treatment for eclampsia/pre-eclampsia.
• Mag-containing laxatives, antacids, enemas.
• Tumour lysis syndrome
• Lithium
• Volume-depletion

Symptoms & Signs.
• Rarely produces symptoms.
• Caution:

• Hyporeflexia
• Respiratory depression (muscle weakness → hypoventilation)

Management.
• Check other electrolytes (esp. Ca2+ & K+)
• Cease Mg2+ administration.
• Maintain urine output.

• Volume load
• Consider frusemide.

Calcium directly antagonises the effects of Mg2+. In severe, symptomatic 
hypermagnesaemia consider 5mL 10% CaCl IV (over 5 minutes).


