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To the Editor:
CASE REPORT
A 73-year-old man with a history of hypertension, type 2

diabetes, atrial fibrillation, and gastroesophageal reflux dis-

ease was evaluated for recent episodes of “spells” of apha-

sia. He was taking metoprolol succinate, diltiazem,

apixaban, atorvastatin, and omeprazole. Physical examina-

tion and a detailed neurological examination were normal.

He underwent magnetic resonance angiogram of the brain

and neck, which was unremarkable. Awake and sleep elec-

troencephalogram was also normal. Echocardiogram

revealed a normal ejection fraction (63%) without atrial

mass or clot. Following evaluation, he was involved in a

motor vehicle accident, presumably due to loss of con-

sciousness while driving, resulting in a fractured L1 verte-

bra. When seen in the Emergency Department, he was

noted to be in a postictal state. A diagnosis of probable

focal seizure disorder was made. He received a loading

dose of levetiracetam and was placed on a maintenance

dose at dismissal.

A review of laboratory tests obtained at the time of his

initial evaluation revealed mild hypocalcemia (7.7 mg/dL).

Vitamin D (36 ng/mL) and serum albumin (4 mg/dL) were

normal. Ionized calcium was low at 1.05 mmol/L (normal

level 1.1-1.3 mmol/L). Potassium was at the lower limit of

the reference range (3.6 mg/dL). The presence of hypocal-

cemia and borderline hypokalemia informed measuring a

serum magnesium level, which was undetectable at

<0.7 mg/dL. Of note, the downward trend in serum calcium

and potassium level coincided with the initiation of proton

pump inhibitor (PPI) omeprazole, which the patient was

still taking at the time of seizures (Figure).

PPI was discontinued and he was placed on famotidine.

Oral magnesium supplementation was started (magnesium

oxide 400 mg daily) after he received IV magnesium. Leve-

tiracetam was subsequently discontinued and the patient

has not had any further seizure events.
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DISCUSSION
Magnesium is an essential intracellular cation that serves as

a cofactor for myriad enzymatic reactions and is also

required for synthesis of nucleotides and proteins.1 Magne-

sium balance in the body results from a dynamic interplay

between gut (absorption and elimination), bone/muscles

(storage), and kidneys (elimination). While mild to moder-

ate hypomagnesemia may be associated with nonspecific

symptoms such as tiredness, muscle weakness, and spasms,

severe hypomagnesemia (<0.4 mg/dL) can result in life-

threatening conditions such as cardiac arrhythmias and

seizures.1

Eighty percent of plasma magnesium is filtered in the

glomerulus. A small portion of reabsorption occurs in the

proximal tubule (10%-30%), with the majority (40%-70%)

of reabsorption occurring in the thick ascending limb of

Henle’s loop, mostly in paracellular fashion. There are a

number of genetic disorders causing channelopathies that

are associated with hypomagnesemia.1 More commonly,

poor dietary intake, gastrointestinal disturbances, and alco-

holism are the conditions that result in low magnesium lev-

els. In addition, a variety of commonly used drugs have

been implicated in causing hypomagnesemia. These include

diuretics (loop > thiazides), calcineurin inhibitors (cyclo-

sporine > tacrolimus), epidermal growth factor receptor
Figure Serum calcium, potassium, and magnesium trend at the

start and discontinuation of a proton pump inhibitor.
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inhibitors (cetuximab), cisplatin/carboplatin, digoxin, ami-

noglycosides, amphotericin, and PPIs.

The presumed mechanism by which PPIs cause hypo-

magnesemia is impaired absorption of magnesium,

although the exact mechanism remains elusive. It is cur-

rently hypothesized that PPIs impair both paracellular (pas-

sive) absorption in the small intestine (late jejunum/ileum)

and active absorption in the colon mediated through the

transient receptor potential cation channel (TRPM 6 and

7).1,2 As such, hypomagnesemia is correctable to an extent

by high-dose oral magnesium supplementation.

Hypomagnesemia is frequently associated with hypocal-

cemia, as was seen in our patient. This has been attributed

to decreased serum parathyroid hormone secretion due to

alteration in the parathyroid calcium sensing receptors.

Hypokalemia may also be seen in up to 40% of patients

with hypomagnesemia due to increased renal potassium

secretion via the renal outer medullary potassium channel

in the distal nephron.1

This case highlights the maxim in medicine: “more is

missed from not looking than not knowing.” A closer look
at the “basic” laboratory parameters in this case led us to

unravel an elusive diagnosis. PPIs can indeed cause severe

hypomagnesemia in an unsuspecting patient, which can be

life threatening.
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