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Case Study

• 40 year old male

• CC: altered mental status

• HPI: Found down by roommates for an unknown period of 
time. They were unable to arouse him and called 911. Per 
EMS, the patient was pale and diaphoretic with shallow 
respirations. Syringes filled with brown liquid were found 
beside the patient. Prior to arrival, patient received Narcan 
and oxygen via NRB.

Vitals: BP 88/60, HR 120, RR 30, SpO2 85% on 15 L, T 39.2C, bG 160
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Initial Actions and Assessment
• ABCDE

• Physical exam:

• General appearance: Toxic, disoriented

• HEENT: Dry mucous membranes

• CVS: tachycardic, thready pulses

• Lungs: crackles bilaterally

• Abdomen: Soft, flat

• Skin: Diaphoretic, warm, track marks on the hands, arms, feet

• Neurological: Moving all 4 extremities, unable to follow 
commands

• RSI, IV Fluids, IV antibiotics

Orders?
• 12-lead ECG

• CBC, CMP, Mg, Phos, Lactate, CRP, Procalcitonin, PT/INR, 
Troponin, CK

• Blood cultures

• Ethanol, acetaminophen, salicylates

• ABG

• CXR

• CT head

• UA, Urine cultures, UDS
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Results

Urine

https://wikem.org/wiki/Rhabdomyolysis
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Case Summary

• Acute hypoxic respiratory failure

• Opioid overdose

• Stimulant overdose

• Lactic acidosis

• Acute renal failure

• Hyperkalemia

• Non-traumatic rhabdomyolysis 

Rhabdomyolysis
“Dissolution of skeletal muscle”

Insult Muscle 
necrosis

Release of 
intracellular 
components

Sequelae

Vanholder R, Sever MS, Erek E, Lamiere N. Rhabdomyolysis. JASN. 2000;11(8):1553-1561.
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Causes of Rhabdo

Rhabdo

Traumatic Non-
traumatic

Exertional Non-
exertional

Non-exertional causes of Rhabdo

Muscle Hypoxia

Extreme temperature

Infectious

Drugs / Toxins

Electrolytes

Endocrine (thyroid)

Myopathies
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Clinical Features

• “Classic triad”

• Myalgia (23%)

• Muscle weakness (12%)

• Tea-coloured urine

• Non-specific Sx

• Fever, malaise, n/v

• Exam

• Muscle tenderness and swelling

• +/- motor or sensory deficits

Photo courtesy of James Heilman, 
MD. https://commons.wikimedia.org
/wiki/File:RhabdoUrine.JPG

Stahl K, Rastelli E, Schoser B. A systematic review on the definition of rhabdomyolysis. J Neurol. 2020 Apr;267(4):877-882. 

Complications

• Hypovolemia

• Compartment syndrome

• Cardiac arrhythmia

• DIC

• Acute kidney injury (AKI) with myoglobinuria
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Bosch et al. NEJM 2009.

1. Pre-renal

2. Renal

3. Post-renal
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Mechanism

Diagnostics

• ↑↑↑ CK (>1000 or >5x ULN)

• Serum myoglobin?

• Urine

• Myoglobinuria: Blood 
LARGE, 0 RBCs (Sn 80%)
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Other investigations

• CMP

• ↑ Cr, ↓ BUN:Cr

• ↑ AST

• Electrolytes

• ↑ K, ↑ Phos, ↑ uric acid

• ↓ Ca

• ECG

Prognosis – the McMahon Score
• Age

• Female sex

• Initial creatinine

• Initial calcium <7.5 mg/dL (1.88 mM)

• Initial phosphate

• Initial bicarbonate <19 mM 

• Initial CK >40,000 U/L 

• Rhabdomyolysis NOT caused by seizure, 
syncope, exercise, statins, or myositis

McMahon score of ≥6 
is 86% sensitive for 
identifying patients 
requiring RRT. 

McMahon G, Zeng X, Waikur S. A risk prediction score for kidney failure or mortality in rhabdomyolysis.  JAMA Int Med. 2013; 173(19):1821-8.
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Management

• Treat underlying pathology

• Treat electrolyte abnormalities (K)

• IV fluids

• If hypovolemic … Resuscitate 

• If euvolemic … Titrate to UO 250-300 mL/hr

• If hypervolemic … HOLD fluids

• +/- RRT

Other therapies

• Bicarbonate?
• No overall mortality benefit

• Sensible in non-anion gap or 
uremic metabolic acidosis

• Mannitol?

• Loop diuretics?
https://emcrit.org/ibcc/fluid/#hypertonic_&_isotonic_bicarbonate

Farkas, J. Rhabomyolysis.  The Internet Book of Critical Care. June 25, 2021. https://emcrit.org/ibcc/rhabdo/#rapid_reference
Long, B. Evidence-based Recommendations for Rhabdomyolysis. emDocs.net. 2019. http://www.emdocs.net/emdocs-cases-evidence-based-recommendations-for-rhabdomyolysis/
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Disposition

• Admission

• Uncertain etiology

• Renal injury

• Electrolyte abnormality

• Previous episodes

• Discharge?

Summary

Multifactorial disease

CK for diagnosis

McMahon score for prognosis

Fluids if appropriate

! MYTH-BUSTED: Bicarbonate

! MYTH-BUSTED: Mannitol, Loop diuretics
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Thank you!
Any questions?
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