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Near death by milk of magnesia
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SUMMARY
We report a case of hypermagnesemia associated with
the use of milk of magnesia in a male patient with
end-stage renal disease. After experiencing nausea and
vomiting, he developed severe bradycardia and then
asystole. Resuscitation efforts were successful; however,
he developed atrial fibrillation with severe widening of
the QRS and diffuse ST elevation, hypothermia,
hypotension and apnoea requiring intubation. Initial
diagnoses included ST-elevation myocardial infarction,
cardiogenic and/or septic shock and hyperkalaemia.
However, serum magnesium was later found to be
>4.1 mmol/L (equivalent to >10 mg/dL). He underwent
haemodialysis (HD) to remove serum magnesium with
remarkable overall improvement. Severe
hypermagnesemia can manifest with severe bradycardia
and asystole, shock, hypothermia and respiratory failure
and can mimic acute coronary syndromes complicated
with cardiogenic shock or septic shock. Therefore,
clinicians should be aware of this life-threatening
condition in patients with significant renal dysfunction.
Timely treatment with HD is highly effective and
lifesaving.

BACKGROUND
Hypermagnesemia is a rare, fatal condition, which
predominantly occurs in patients with kidney dys-
function after an oral, rectal or intravenous magne-
sium load.1 2 We report a case of hypermagnesemia
associated with the use of a magnesium-containing
laxative in a patient with end-stage renal disease
(ESRD) complicated by sudden cardiac arrest,
shock, hypothermia and apnoea.

CASE PRESENTATION
A 73-year-old man with ESRD, diabetes mellitus,
hypertension, peripheral vascular disease, coronary
artery disease and past coronary artery bypass graft-
ing was given multiple daily doses of milk of mag-
nesia for constipation. After developing persistent
nausea and vomiting, he was transported to the
emergency department and during transit to the
hospital, developed severe bradycardia followed by
asystolic cardiac arrest. Advanced cardiac life
support procedures were initiated; intravenous
glucose, insulin and calcium were administered for
suspected hyperkalaemic cardiac arrest. On arrival
in the emergency room, he was afebrile with an
irregular heart rate of 102 bpm and a blood pres-
sure of 91/48 mm Hg. EKG showed atrial fibrilla-
tion with a wide QRS and diffuse ST elevation,
especially in the anterolateral leads (figure 1). He
also had respiratory distress prompting intubation.
He was initially diagnosed with ST-elevation myo-
cardial infarction complicated with cardiogenic

shock and/or sepsis. Initial laboratory data showed
serum potassium concentration of 4.2 mmol/L
(normal 3.4–4.8 mmol/L) and calcium concentra-
tion of 2.60 mmol/L (normal 2.05–2.55 mmol/L).
Initial troponin concentration was 0.019 μg/L
(normal 0.00–0.034 μg/L). Thyroid stimulating
hormone concentration was 0.605 mIU/L (normal
0.465–4.680 mIU/L).
The patient was taken for emergent cardiac cath-

eterisation. A sequential saphenous vein graft to
posterior descending, obtuse marginal and ramus
intermedius arteries was found to be severely steno-
tic (95%), but without thrombosis. A drug eluting
stent was successfully placed. His right heart cath-
eterisation demonstrated normal pulmonary capil-
lary wedge pressure of 12 mm Hg, moderate
pulmonary hypertension, normal cardiac index
(2.64 L/min/m2) and low systemic vascular resist-
ance (810 dynes-sec-cm5) despite vasopressor
therapy. After cardiac catheterisation, he was trans-
ferred to the medical intensive care unit and placed
on a cooling blanket in an attempt to decrease
body temperature to preserve cerebral function.
However, the cooling blanket was quickly taken
off due to a significant drop in temperature to
<32°C. Rewarming was initiated with warmed
intravenous and gastric fluids. He remained brady-
cardic, hypotensive and continued to require vasopres-
sors. Despite his severe haemodynamic derangement,
his troponin I peaked at only 0.220 μg/L and there-
fore it was thought that the patient had a small,
likely type II myocardial infarction. Serum magne-
sium was initially reported as >4.1 mmol/L and
believed to be in error (normal range 0.7–1.0 mmol/L)
because serum magnesium measured 4 days prior
was only 1.15 mmol/L. However, repeat measure-
ment verified that serum magnesium was, indeed
>4.1 mmol/L.

INVESTIGATIONS
Left and right cardiac catheterisation. A bedside
ECG demonstrated normal left ventricular systolic
function with normal wall motion, no significant
valvular heart disease and no pericardial effusion.
Urine and blood cultures drawn at the time of

admission were negative.

DIFFERENTIAL DIAGNOSIS
ST-elevation myocardial infarction.
Cardiogenic and septic shock.

TREATMENT
The patient underwent emergency dialysis with
reduction in magnesium to 2.59 mmol/L. After
three consecutive days of dialysis, his serum magne-
sium concentration was 1.15 mmol/L.
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OUTCOME AND FOLLOW-UP
The lowering of serum magnesium was accompanied by
improvement in patient’s blood pressure, resolution of atrial fib-
rillation, resolution of intermittent severe sinus bradycardia
alternating with slow junctional escape rhythm, resolution of
intraventricular conduction abnormalities consisting of alternat-
ing left and right bundle branch blocks, improvement in mental

status and stabilisation of thermoregulation (figure 2). He was
eventually weaned from the ventilator and discharged home
8 days after admission in stable clinical condition.

DISCUSSION
Magnesium is the fourth most abundant mineral in the body and
the second most common intracellular cation. It is found in soft

Figure 1 (A) Normal preadmission
ECG. (B) ECG on arrival in the
Emergency Department demonstrating
atrial fibrillation with severe widening
of the QRS and diffuse ST elevation,
especially in the anterolateral leads.
(C) Normal ECG after resolution of
hypermagnesemia.
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tissues, bone and muscle. Hypermagnesemia is defined as a
serum magnesium concentration >1.0 mmol/L. Symptoms of
hypermagnesemia are usually not seen until concentrations are
>1.77 mmol/L. Increased magnesium concentration inhibits
neuromuscular signals and, at the presynaptic level, prevents
acetylcholine release and the entry of calcium into nerve chan-
nels. Hypermagnesemia essentially functions as an extremely
effective blocker of calcium channels. The most deleterious
effects are seen in cardiac conduction, the neuromuscular system
and central nervous system.3 4

Symptomatic hypermagnesemia is rare. It may occur with
decreased elimination, as in renal insufficiency; magnesium over-
dose with oral administration of antacids or laxatives, or with
intravenous magnesium sulphate infusion in the treatment of tox-
aemia of pregnancy.2 Clinical manifestations of hypermagnesemia
include nausea, vomiting, flushing, headache, lethargy, drowsiness,
loss of consciousness, diminished deep tendon reflexes, respiratory
paralysis and abnormal cardiac conduction progressing from
bradycardia to complete heart block, repolarisation abnormalities
and intraventricular conduction disturbances (left and/or right
bundle branch blocks) to asystole. Finally, hypermagnesemia can
result in the loss of vasoregulation and thermoregulation.

Hypermagnesemia has previously been reported as a cause of
bradycardia and cardiac arrest.5 6 Hypothermia is a less recog-
nised consequence of magnesium toxicity, as only one other
report of magnesium-induced hypothermia was found.7 In this
case, a patient in premature labour developed hypermagnesemia
that correlated inversely with temperature, similar to the patient
presented here. Many reports reference the relationship
between magnesium and thermal regulation3 4 8 9 attributed to
magnesium’s effect on the central thermoregulation centre or its
role in inhibiting vasoconstriction. Either or both of these
mechanisms may explain the hypothermia in our patient since

his cardiac index was normal and he was not septic. Most cases
of severe hypermagnesemia are unfortunately, fatal. As our
patient survived, we are able to present the magnesium’s effect
on heart rate, mean arterial pressure and temperature before
and after normalisation of magnesium (figure 2).

Hypermagnesemia can mimic other medical conditions such
as ST-elevation myocardial infarction, cardiogenic or septic
shock and respiratory failure.10 11 Clinicians should have a high
degree of suspicion to diagnose or consider significant hyper-
magnesemia, a life-threatening condition, especially in patients
with renal dysfunction.

Magnesium toxicity can develop quickly in patients with
ESRD despite undergoing dialysis. In one study, moderate hyper-
magnesemia (>1.48 mmol/L) occurred in patients on haemodi-
alysis (HD)whose magnesium intake was much less than the
average amount consumed in the general population.12 In
patients with impaired kidney function, extreme symptomatic
hypermagnesemia can occur when therapeutic doses of contrain-
dicated magnesium-containing laxatives or antacids are ingested.

Treatment of hypermagnesemia depends on renal function,
magnesium concentration and the severity of clinical symptoms.
In patients with normal to moderately impaired kidney func-
tion, stopping the magnesium-containing treatment with or
without the addition of loop or thiazide diuretics (dosed
according to the degree of renal dysfunction) to enhance
elimination is usually adequate. One must be aware that diur-
esis can induce hypocalcaemia, which may potentiate magne-
sium toxicity. Because calcium antagonises the neuromuscular
and cardiovascular effects of hypermagnesemia, cardiac dys-
function should be immediately treated with intravenous
administration of calcium. In cases of severe neurological or
cardiac abnormalities, HD is indicated, even in patients with
only moderately impaired renal function.1 12 Respiratory,

Figure 2 Vital signs and magnesium concentration before and after dialysis. (A) Magnesium concentration above the level of detection
(>4.1 mmol/L) for the first 24 hours of admission with subsequent progressively decreasing concentration over the course of haemodialysis (HD).
(B) Low mean arterial blood pressure on admission with initiation (star) and discontinuation (hourglass) of vassopressors after HD. (C) Severe
bradycardia with progressive resolution after HD. (D) Profound hypothermia despite discontinuation of cooling protocol (up triangle) with
progressive resolution after initiation of HD (down triangle).
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vasopressor and thermoregulatory supports may be needed
until magnesium concentration normalises.

In summary, two mechanisms, decreased elimination as a con-
sequence of ESRD and the ingestion of laxatives resulted in
nearly fatal hypermagnesemia in our patient. He responded
remarkably well to HD.

Prevention costs nothing. This case illustrates that clinicians
should avoid prescribing magnesium-based laxatives to patients
with renal dysfunction. Magnesium carbonate alone and in com-
bination with calcium as a phosphate binder has been shown to
be well tolerated in patients with ESRD when a low magnesium
≤0.5 mmoles/L dialysate is used. Hypermagnesemia is a valid
concern though and magnesium levels should be routinely
monitored.12 Patients should be educated regarding the safe use
of magnesium containing over-the-counter products, such as
milk of magnesia or Mylanta.

Finally, recognition of the constellation of symptoms and
signs of severe hypermagnesemia is imperative. Timely treat-
ment with diuresis, intravenous calcium and HD is highly effect-
ive in preventing significant morbidity and mortality associated
with hypermagnesemia.

Learning points

▸ Severe hypermagnesemia is life-threatening.
▸ The kidney is essential in maintaining magnesium

homeostasis.
▸ Normal doses of over-the-counter and prescribed magnesium-

containing products can be dangerous for patients with
kidney disease.

▸ Hypermagnesemia can mimic ST-elevation myocardial
infarction, cardiogenic or septic shock and respiratory failure.

▸ Life-threatening hypermagnesemia requires high suspicion
and immediate treatment with intravenous calcium and
haemodialysis.
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