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Rare Disease

Rhabdomyolysis is a skeletal muscle injury that has different etiologies and can be a manifestation of corona-
virus disease 2019 (COVID-19). Because it is a life-threatening condition, rapid diagnosis is necessary to pre-
vent acute complications. Diagnostic criteria for rhabdomyolysis are elevated serum creatine kinase, liver en-
zyme levels, and myalgia. Rhabdomyolysis can easily be missed in patients with COVID-19. Herein, we report
the case of a female with rhabdomyolysis as a manifestation of acute COVID-19.

A 35-year-old female was found to have rhabdomyolysis associated with COVID-19. Her creatine kinase and
liver enzyme levels were significantly elevated. Ringer’s lactate infusion was administered at a controlled rate
to treat the rhabdomyolysis along with boluses of normal saline, with close monitoring of her oxygen satura-
tion and kidney function. The patient’s creatine kinase and liver enzyme levels peaked on Day 2 and then de-
creased. Her medical condition improved, and she was discharged on Day 4.

Our case highlights the need to monitor the creatine kinase level of hospitalized patients with COVID-19. Fluid
management can be challenging in patients with rhabdomyolysis due to COVID-19 because of the risk of flu-
id overload and acute respiratory distress syndrome. Clinicians should be aware that a significant elevation in
liver enzyme levels and myalgia can be the presenting features of rhabdomyolysis in patients with COVID-19.

Alanine Transaminase ¢ Aspartate Aminotransferases ¢ COVID-19 ¢ Creatine Kinase ¢
Rhabdomyolysis ¢ SARS Virus
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Background

Rhabdomyolysis is a life-threatening syndrome resulting from
a skeletal muscle injury that triggers release of intracellular
muscle proteins and enzymes into the blood stream. Injury
may be traumatic or non-traumatic [1]. The clinical features of
rhabdomyolysis are nonspecific and include myalgia, muscle
weakness, fatigue, and dark-colored urine. Laboratory findings
include elevated levels of creatine kinase, lactate dehydroge-
nase, and liver enzymes, and increased myoglobulin levels [2].

COVID-19 is usually associated with respiratory symptoms
ranging from mild disease to severe adult respiratory dis-
tress syndrome (ARDS). The pathology is not limited to the
respiratory system and other organs also can be affected [3].
Extrapulmonary manifestations vary widely and can include
acute stroke, myocardial infarction, gastroenteritis, acute kid-
ney injury, elevated liver enzymes, and rarely, severe rhabdo-
myolyses [4]. The diagnosis of rhabdomyolysis can be missed
in patients with COVID-19 because both conditions generally
present with fatigue, myalgia, and elevated liver enzymes and
lactate dehydrogenase levels. Measuring the creatine kinase
level is critical to diagnose rhabdomyolysis in patients with
COVID-19. We describe a case in which rhabdomyolysis was
the initial manifestation of COVID-19.

Case Report

A 35-year-old woman was admitted to the hospital with fe-
ver, chills, cough, and myalgia. She had been in her usual state
of health until the previous day, when she developed a fever,
cough, and chest tightness. Five days before her admission,
she had been in contact with her sister-in-law, who had re-
cently been diagnosed with COVID-19. On the morning of her
admission, the patient experienced severe myalgia and diar-
rhea. Her symptoms increased in severity and she decided to
seek medical advice at the hospital.

In the Emergency Department, the patient reported diffuse
myalgia that was getting worse and had not improved after
taking acetaminophen. She reported that she had not experi-
enced any recent trauma, had not done any strenuous exer-
cise nor had her urine color changed. She had no significant
medical history. She was not taking any regular medications
or herbal remedies and had no known drug allergies. She did
not smoke, drink alcohol, or use illicit substances. She was
married and had three children.

On examination, the patient had a body temperature of
38.7°C, a heart rate of 103 beats per min, a blood pressure of
122/62 mmHg, and a respiratory rate of 25 breaths/min; her ox-
ygen saturation was 99% while breathing room air. Her weight
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was 85.2 kg. Her mucus membranes were dry, and she had mild
diffuse muscle tenderness on palpation. No other abnormali-
ties were detected. Her blood test results are shown in Table 1.

The patient’s chest x-ray was normal. A blood sample was col-
lected for culture, and a nasopharyngeal swab was submitted
to be tested for severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) RNA. Two liters of intravenous (IV) so-
dium chloride 0.9% were administered with ceftriaxone and
azithromycin. We made a provisional diagnosis of COVID-19
due to SARS-CoV-2 infection and initiated zinc sulfate 200 mg
orally twice per day and implemented barrier protection against
airborne pathogens.

The patient was admitted to the hospital with a diagnosis of
rhabdomyolysis, which was possibly secondary to COVID-19.
She was started on IV fluid with Ringer’s lactate at the rate of
150 mL/h to prevent heme pigment-induced acute kidney in-
jury. Her urine output was maintained at approximately 100 to
150 mL/h. Results of viral hepatitis panel testing were negative.

The sample was tested using QuantStudio 5 Real-Time PCR
System (Thermo Fisher Scientific, Waltham, Massachusetts,
United States). On hospital Day 2, the patient’s SARS-CoV-2
RNA test was reported to be positive. She continued to expe-
rience myalgia and remained febrile, which was attributed to
rhabdomyolysis. The patient’s creatine kinase level increased
and peaked at 71 000 U/L and her liver enzymes increased with
aspartate aminotransferase (AST) peaking at 1 900 U/L and
alanine aminotransferase (ALT) peaking at 450 U/L. Her blood
pressure and electrolytes were monitored and maintained in
the normal range. The Ringer’s lactate infusion was continued
at the same rate, supplemented by small boluses of normal
saline (250 mL every 6 h) because of the patient’s elevated
creatine kinase level. Her oxygen saturation was maintained
at >99% breathing room air. Her urine output was maintained
at 150 mL/h. Because the patient’s blood culture results were
negative, and the IV antibiotics were stopped but the zinc sul-
fate was continued.

On hospital Days 3 and 4, the woman’s creatine kinase and liver
enzymes decreased, as shown in Figure 1A and 1B. Electrolyte
levels, renal function, and urine output remained normal as
did oxygen saturation and blood pressure. The patient’s mus-
cle pain started to decrease but she continued to have fever.
The rate of infusion of IV Ringer’s lactate was decreased to
100 mL/h. The patient was subsequently discharged from the
hospital and advised to self-isolate for the following 2 weeks.
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Table 1. Laboratory data on the admission date.

Variable Reference Value
range
Hematology
"""" Hematocrit (%) 36-46 439
"""" Hemoglobin (g/dl) 1216 141
"""" WBC (x10%u)  48-108 128
"""" Platelets (x10%ul)  130-400 226
"""" Differential count %)
 Neutrophils w75 85
 ymphocytes 1652 9
© Monogytes o5
 Eosinophils o7 o
"""" Prothrombin time () 115-145 114
"""" Prothrombin time
international normalized 0.9-1.1 1.20
ratio
Blood chemistry
"""" Sodium mmol/)  135-145 134
"""" Potassium (mmol/l) 3448 31
"""" Chloride (mmol/l) ~ 100-111 106
"""" Carbon dioxide (mmol) 2328 21
"""" Ureanitrogen (mg/dl) 825 13
"""" Creatinine (g/dl) ~ 06-15 082
"""" Glucose (mg/dl)  70-110 112
"""" Calcium (mg/d) 8598 92

Variable Reference Value
range
Blood chemistry
(continued)

"""" Phosphate (mg/d) ~ 34-45 42
LDH (U/L) 84-240 401
"""" asTOL) o048 475
"""" aTOD 1360 140
"""" Abumin g/d) 3450 39
"""" Bilirubin (mg/d)  02-10 13
z;gd/ir;"sr Quant (FEU) <0.400 0.775
"""" «|@m  260-1920 29117
"""" CKCMB (ug/ml) 005 4997
"""" Feritin ug/ml)  30-1050 239
Cude
"""" UrinepH  s7 &
"""" RBC, urine (perhp) <@ 5
"""" WBC, urine (perhp) <4 25
"""" Urineblood  Negatve  large
 Udnenitrate Negative  Negative
"""" Color,urine  Yelow  Red
"""" Specificgravity ~ 1003-1030 1017
"""" Protein  Negatve 42
 Glicose Negative  Negative

ALT — alanine aminotransferase; AST — aspartate aminotransferase; CK — creatine kinase; hpf — high-power field; LDH — lactate

dehydrogenase; RBC — red blood cells; WBC — white blood cells.

Discussion

Rhabdomyolysis is a skeletal muscle injury that results in re-
lease of intracellular muscle proteins and enzymes into the
blood stream, leading to a potentially life-threatening clinical
syndrome [5]. Acquired causes of rhabdomyolysis are broad and
can be divided into mechanical causes, which include trauma
and exercise and non-mechanical causes. The differential di-
agnosis of non-mechanical causes is challenging, and can in-
clude toxins, infectious, autoimmune inflammation, electrolyte
abnormalities, and endocrine conditions. Our patient had rhab-
domyolysis secondary to SARS-CoV-2 infection.

There are different bacterial, viral, and fungal infections that can
cause rhabdomyolysis and viral infections can cause different
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forms of the syndrome Tanaka et al. [6] identified the influen-
za virus as an implicated agent in nearly 33% of cases of virus-
induced rhabdomyolysis. Other viruses that can cause rhab-
domyolysis include coxsackievirus [7], Epstein-Barr [8], herpes
simplex [9], and Ebola [10].

Two cases of SARS-CoV-2-induced rhabdomyolysis have been
reported to date. The first case was from Wuhan, China, in a
patient who developed rhabdomyolysis on Day 9 of hospi-
talization for COVID-19. The patient had a creatine kinase of
17 000 U/L and mildly elevated liver enzymes [11]. The sec-
ond case was from New York in a patient with a peak creatine
kinase level of 13 500 U/L, but the liver enzyme levels were
not reported [12].
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Figure 1. The patient’s serum creatine kinase and liver enzymes level over the course of her hospitalization. (A: Creatine kinase (CK).
B: Aspartate aminotransferase (AST) and alanine aminotransferase (ALT). (A) Serum creatine kinase level increased from
29 000 U/L on Day 1 to 71 000 U/L while the patient was on maintenance fluids. In the following days, small boluses of
normal saline were administered in addition to the maintenance fluid, and the serum creatine kinase started to decrease.
(B) Liver enzyme levels started to increase the first day and then decreased after small boluses of normal saline were added.
The levels follow the same pattern as those for creatine kinase. Also notice that the AST level is four times the ALT level

during the hospital course.

The mechanisms of acute viral induced rhabdomyolysis are un-
clear and may include direct viral invasion and immune-medi-
ated damage caused by myotoxic cytokines [13,14]. The usual
presentation of acute virus- induced myositis includes acute
symptoms of viremia such as fever, anorexia, and fatigue fol-
lowed by self-limited myalgia. However, the myalgia is more
severe in rhabdomyolysis. The classic triad of rhabdomyoly-
sis includes myalgia, dark-colored urine, and muscle weak-
ness. However, fewer than 10% of patients have the classic
triad [15]. Moreover, 35% of patients with COVID-19 have my-
algia [16], which can easily lead to the diagnosis of rhabdo-
myolysis being missed.

The classic laboratory finding as the diagnostic criterion for
rhabdomyolysis is a serum creatine kinase >5 times the nor-
mal value [17]. Plasma myoglobin is not as sensitive as cre-
atine kinase for diagnosis because of its short half-life, result-
ing in false-negative tests [18]. Myoglobin can be detected in
urine when the urine dipstick test is positive for blood but
there are no red blood cells in the sediment [19]. Other labo-
ratory abnormalities include elevated AST and ALT levels [20],
which also can be caused by COVID19. Our case highlights
the need to check creatine kinase levels in hospitalized pa-
tients with COVID-19.
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There are two serious complications of rhabdomyolysis: acute
kidney injury and electrolyte abnormalities. Two mechanisms
can explain acute kidney injury. The first one is renal vasocon-
striction due to hypovolemia and the second one is direct tox-
ic injury of the myoglobulin [21]. Electrolytes abnormalities oc-
cur due to release of muscle electrolytes such as potassium,
uric acid, and phosphate. Electrolyte levels should be moni-
tored frequently in rhabdomyolysis. The most critical electro-
lyte abnormality is hyperkalemia, which can lead to life-threat-
ening levels and cardiac arrest [21].

The development of rhabdomyolysis in SARS-CoV-2 infection
requires special consideration. In general, aggressive fluid
management is the cornerstone of treatment to enhance re-
nal perfusion and decrease both vasoconstriction and renal in-
jury produced by the myoglobulin. However, the optimal rate
and composition of fluid management remain unclear [21].
Moreover, according to current understanding, conservative flu-
id resuscitation is needed in patients with COVID-19 to prevent
ARDS in those who are critically ill [22]. We recommend using
the following guidelines to treat rhabdomyolysis in patients
with COVID-19. If the patient has mild respiratory symptoms:
(1) Provide an initial bolus of normal saline if blood pressure
is 100/60 to 120/80 mmHg, as in our patient; (2) Administer
Ringer’s lactate at a rate of 150 mL/h as the maintenance fluid
with close monitoring of the oxygen saturation, urine output,
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serum electrolytes, and creatine kinase, creatinine, and amino-
transferase levels; and (3) Give small boluses of normal saline
in addition to the maintenance fluids if the patient has wors-
ening creatine kinase and creatinine levels and hypotension
with no active symptoms of acute heart failure.

Conclusions

As COVID-19 continues to spread globally and affect more peo-
ple, an increasing range of clinical manifestations of the in-
fection is being recognized. Rhabdomyolysis can be the initial
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manifestation of COVID-19. Early recognition and appropriate
fluid management is crucial to improve the outcome.
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