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Severe Hypokalemia

A 68-year-old female is brought to the
emergency department because of
weakness, vomiting, and diarrhea for the
past day. She has a history of
hypertension treated with metoprolol, liver
cirrhosis, and vaginal cancer. She drinks 3
whiskeys and smokes 1 pack per day and
denies illicit drug use. Physical exam
shows mild scleral icterus, irregular
rhythm with tachycardia, hypotension, and
a soft, nondistended, nontender
abdomen.

Initial labs were significant for hemoglobin
6.1, potassium 1.2, magnesium 1.3,
creatinine 6.2, BUN 26, chloride 112,
bicarbonate 16, calcium 7.4, troponin
1.66.

Initial ECG is significant for tachycardia,
rate 126, irregular rhythm with occasional
P waves, and ST segment abnormalities.

2 units of packed red blood cells are
ordered and IV and oral repletion of
potassium is started. What additional
management can help avoid refractory
hypokalemia?

Albumin infusion
Magnesium repletion
IV regular insulin
Calcium gluconate
Dextrose
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Figure 1. ECG changes in the setting of severe
hypokalemia. Leads V2-V4 are significant for ST
depression (blue arrow), T wave inversion (black arrow),
U waves (red arrow).:2
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The correct answer is B. Decreased levels of
magnesium can hinder potassium repletion.
A serum magnesium level should be ordered
and repleted if necessary, particularly in
patients with alcohol use disorder, in the
setting of hypokalemia.

Although potassium and albumin have a
positive correlation, albumin infusion is not
indicated in the treatment of hypokalemia
(Option A). Option D is indicated in patients
with hyperkalemia as cardioprotective agent.
Options C and E would both worsen
hypokalemia by promoting intracellular
uptake of potassium.
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Discussion

Hypokalemia is defined as <3.5mEqg/L.
Severe hypokalemia is defined as
<2.5mEg/L. Signs and symptoms usually
occur in the setting of rapid changes or
severe deficits. Commonly, patients with
hypokalemia have an asymptomatic
presentation but can also present with
muscle cramping, constipation, respiratory
distress, and ECG changes.?

All patients with hypokalemia should be
evaluated in the emergency department with
an ECG. Hypokalemia can cause life
threatening arrhythmias such as atrial
fibrillation, ventricular fibrillation, or
ventricular tachycardia.?

Diagnosis is made with serum measurement
of potassium. If there is no obvious etiology,
additional testing can be performed including
an arterial blood gas to evaluate for acid-
base disorder or urinary electrolyte levels in
the case of suspected renal loss.!

Several etiologies of hypokalemia include
gastrointestinal loss, renal loss, transcellular
shifts, decreased intake, and cutaneous loss.
Some of the more commonly encountered
causes are related to diarrhea, vomiting, and
diuretic use.?

Our patient’s differentials for hypokalemia
include gastrointestinal loss,
hypomagnesemia, alcohol use, adverse
effect of metoprolol, malnutrition, or renal
loss.
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Treatment

Treatment of hypokalemia depends on the
severity of the deficit as well as the cause.
Typically, mild hypokalemia can be managed
with oral potassium replacement, or
discontinuation of the offending drug. In
cases where the potassium is less than
2.5mEg/L or the patient is experiencing
arrhythmias, IV replacement is indicated with
potassium chloride. If magnesium is also low,
it should be repleted to avoid refractory
hypokalemia. This is an especially common
presentation in patients with alcohol use
disorder. Insulin, dextrose, or other glucose
containing solutions should be avoided
during correction to avoid transcellular shift
of potassium.!

Our patient’s hypotension and tachycardia
were initially managed with 1 liter bolus of
lactated ringer. Abnormal electrolytes were
managed with 80mg potassium chloride PO,
30mg potassium chloride IV and 1g
magnesium sulfate IV. Repeat potassium and
magnesium were 1.6 and 2.3 respectively.
Her anemia was managed with 1 unit of
packed red blood cells. Repeat CBC showed
a hemoglobin of 7.4. Cardiac monitor after
initial management revealed sinus rhythm.
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How does hypokalemia cause
U waves on ECG?
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Take Home Points

e Take a thorough medication and substance use
history

e Always check magnesium in patients with
hypokalemia and correct if necessary

e Cardiac monitoring is recommended

e During potassium correction, avoid insulin or
dextrose

¢ Do not exceed an infusion rate greater than
20mEq per hour!
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