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ABSTRACT

Rhabdomyolysis is the breakdown of the muscle cells with the resultant leakage of intracellular components.
Hyperkalemia and hyperphosphatemia may occur during the disease course, as well as acute kidney injury due
to blockade of the tubules by myoglobin released from the muscle cells. Electrolyte disturbances are generally
more severe than acute kidney injuries. We would like to report a patient who was diagnosed with exertional
rhabdomyolysis-induced acute kidney injury due to vigorous swimming and who required hemodialysis but
lacked hyperkalemia. The discrepancy between the severe acute kidney injury and lack of hyperkalemia was
remarkable. A brief literature search also revealed several patient reports with hypo- and normokalemia despite
experiencing acute kidney injury. Pathophysiologic explanations for this discrepancy include exercise-induced

increased kaliuresis and intracellular shifting of potassium.
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habdomyolysis is a disorder characterized
Rby muscle necrosis and the release of muscle

contents into the circulation. There are
multiple causes of rhabdomyolysis, including but not
limited to exercise, trauma, drugs, toxins, electrolyte
disturbances, and inherited metabolic or muscle
disorders. Rhabdomyolysis severity may range from
asymptomatic muscle enzyme elevations to life-
threatening disease due to electrolyte imbalances
(i.e., hyperkalemia and hyperphosphatemia) and
acute kidney injury (AKI).! In the event of an AKI,
the severity of hyperkalemia is expected to become
disproportionate to the severity of kidney injury.’
Exertional rhabdomyolysis is associated with unique
pathophysiologic changes regarding kidney injury and

potassium since vigorous exercise has been shown
to lower potassium levels by several mechanisms.*
4 5 Herein, we present a case of exertional
rhabdomyolysis-induced acute kidney injury that we
think is of particular importance due to the reversely
disproportioned severity between acute kidney injury
(AKI) and potassium levels.

CASE PRESENTATION

The patient is a 27-year-old male who was admitted
to the emergency department with recent-onset nausea
and vomiting. He states he had cola-colored urine
output after swimming for long hours four days ago,
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but the urine had turned to its normal color the day
after. He was deconditioned, and strenuous swimming
took place on a very hot and humid day. He did not
have any prior disease or medication history, and he
denies substance abuse. He did not have any diarrhea
or abdominal pain prior to admission. His vital signs,
including body temperature, were in the normal range.
Blood tests revealed stage 3 AKI (creatinine = 8.07
mg/dL), moderate transaminase elevation (ALT =214
U/L, and AST =384 U/L), and marked creatine kinase
(CK) elevation (CK = 14.851 U/L). Urinalysis showed
mild protein and moderate hemoglobin and myoglobin
but a lack of red blood cells. The electrolyte levels
were as follows: sodium = 132 mmol/L, potassium =
4.0 mmol/L, and phosphorus = 6.7 mg/dL. The uric
acid level was 13.1 mg/dL, the TSH level was 0.94
mlIU/L, and the blood gas analysis was unrevealing.
Abdominal ultrasound showed mild hepatosteatosis
and increased renal echogenicity. He was diagnosed
with exertional rhabdomyolysis-induced AKI, so
vigorous hydration was started. After hydration, he
became fluid overloaded and his creatinine did not
improve; therefore, hemodialysis was initiated. He
was discharged after a week with residual kidney
impairment.

DISCUSSION

We presented an untrained young man who swam
for several hours during a hot and humid weather and
experienced exertional rhabdomyolysis. Our patient is
noteworthy with regards to the discordance between
the level of kidney injury and potassium levels. One
would expect hyperkalemia during a rhabdomyolysis
course that has caused stage 3 AKI. There are several
explanations for this discrepancy and include several
mechanisms: Firstly, heat and exercise-induced
sweating, and tachypnea caused direct potassium
loss and intracellular potassium shift, respectively.
Secondly, exercise-generated heat and exercise-
induced water loss led to aldosterone overproduction
and resultant kaliuresis.? Finally, ongoing urine output
and vomiting might have played a role in potassium
loss.

A brief literature review was performed via
PubMed in order to compare our case with the
existing literature. Search keywords were as follows:
((exercise) OR (exertional)) AND (rhabdomyolysis).
Only case reports, letters, and observational studies

that were conducted in humans over 18 years old were
included. Search results included 441 studies. Studies
that included patients without acute kidney injury,
patients without data regarding kidney function and
potassium level, patients with inherited metabolic
disorders, inborn errors of metabolism, storage
disorders, muscle disorders, malignant hyperthermia,
drug-related rhabdomyolysis, and non-exertional
rhabdomyolysis were excluded. Of the remaining
31 studies,*3¢ patients were found to have exertional
rhabdomyolysis with acute kidney injury. Of the 36
patients, 4 were hypokalemic, 18 were normokalemic,
and 14 were hyperkalemic. Creatinine levels, mortality,
body temperature, and CK levels upon admission to
the emergency department were not different between
these 3 groups. Table 1 illustrates the characteristics
of these patients.

Further systematic reviews should be conducted
to search for and describe the features associated
with non-hyperkalemic exertional rhabdomyolysis.
Findings may challenge the dogma that clinicians
should expect hyperkalemia during rhabdomyolysis
regardless of the kidney injury and assert the finding
that hypokalemia or normokalemia may occur during
exertional rhabdomyolysis even in the presence of
severe kidney injury.

CONCLUSION
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