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ABSTRACT

Hypoxic hepatitis is a common cause of abnormal liver biochemistries in hospitalized patients. It is important clinicians maintain
a high index of suspicion for diagnosis so that appropriate supportive therapiesmay be implemented in a timelymanner.We present
a rare case of takotsubo cardiomyopathy-induced hypoxic hepatitis and resultant acute liver failure in a patient after an intentional
drug overdose. Once competing etiologies of acute liver failure were excluded and the diagnosis of hypoxic hepatitis was established,
therapy was focused on the patient’s cardiomyopathy in an effort to simultaneously improve her liver function.

INTRODUCTION

The differential diagnosis for acute liver failure (ALF) includes autoimmune, infectious, metabolic, drug-induced, and ischemic
etiologies. Clinical history and analysis of the pattern of liver biochemical abnormalities are crucial for discerning the underlying
cause of ALF. Hypoxic hepatitis or “shock liver” is characterized by substantial elevations of aminotransferases (classically. 1,000
U/L) because of decreased oxygenation of hepatocytes.1 The most common causes include cardiac/circulatory failure, toxic shock
states, and respiratory failure.1 The 3 diagnostic criteria for hypoxic hepatitis are (i) a clinical setting of cardiac, respiratory, or
circulatory failure; (ii) a significant increase in serum aminotransferases; and (iii) exclusion of other causes of hepatocyte necrosis.1

CASE REPORT

A 51-year-old woman with no significant medical history presented to the emergency department after an intentional drug overdose. She
had an argument with her husband and subsequently ingested unknown amounts of tizanidine, hydrocodone, prednisone, enalapril, and
the sleeping aide Alteril (a combination pill containing tryptophan, melatonin, glycine, valerian root, and gamma-aminobutyric acid). A
few minutes after ingestion, she contacted emergency medical services and was transported to a large quaternary care center emergency
department. On presentation approximately 1 hour after ingestion, she was minimally responsive with a Glasgow Coma Scale of 12 and
subsequently experienced a generalized tonic-clonic seizure. Postictally, she was lethargic with fixed, dilated pupils, and her left pupil was
slightly larger than her right. A computed tomography of the brain was negative for any acute intracranial process. Initial laboratory test
results revealed normal liver biochemistries and renal function. Acetaminophen, salicylate, and ethanol levels were undetectable. The
following morning, she developed a wide complex ventricular tachycardia with associated hypotension and a second seizure. She was
intubated and initiated on pharmacologic hemodynamic support. Repeat liver biochemistries on day 2 were notable for alanine amino-
transferase of 3,116 U/L, aspartate aminotransferase of 2,710 U/L, alkaline phosphatase of 48 U/L, total bilirubin of 3.7 mg/dL, and
international normalized ratio of 2.0. Owing to the concern for ALF related to her intentional drug overdose, she was administered
intravenous N-acetylcysteine and vitamin K. The patient’s family denied any history of drug or alcohol abuse. Her urine toxicology screen
was positive for phencyclidine (PCP). Human immunodeficiency virus, hepatitis, and autoimmune serologies were negative. Her liver
ultrasound revealed normal liver parenchyma, patent vasculature, and no cholelithiasis or biliary ductal dilation.Her creatinine kinase was
found tobe elevated at 1,562U/L, consistentwith rhabdomyolysis.Her liver function continued to decline, and she developed acute tubular
necrosis, acidosis, and oliguria requiring initiation of continuous renal replacement therapy. Clinical prognosticative scoring systems for
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ALF predicted a poor transplant-free survival rate. She underwent
an expedited evaluation for liver transplantation, initiated on
hospital day 2. An echocardiogram revealed a severely decreased
ejection fraction of 19% with severe wall motion abnormalities.
The midanterior and distal anterior septum, entire apex, mid-
inferior and distal inferior wall, andmidinferoseptal segment were
akinetic. Given her clinical history, these findings suggested a cat-
echolamine-induced cardiomyopathy such as takotsubo.

Accordingly, the patient’s ALFwas attributed to hypoxic hepatitis
in the setting of cardiogenic shock. The liver transplant evaluation
was suspended, pending observation of her clinical trajectory. She
was treatedwith isosorbide dinitrate andhydralazine for afterload
reduction. Her lactate, liver biochemistries, and mental status
improved. On day 4 of hospitalization, she was weaned off vas-
opressors and extubated. A repeat echocardiogramperformed on
hospital day 13 showed a normal ejection fraction of 68%with no
wall motion abnormalities. Her liver biochemistries normalized,
and 16 days after initial presentation, she was discharged in stable
condition to an inpatient psychiatric facility. Her last day of di-
alysis was 6 days after discharge, and her creatinine normalized
within 1 month of discharge.

DISCUSSION

We present a rare case of ALF associated with stress-induced
cardiomyopathy after an intentional drug overdose. Factors
believed to contribute to the patient’s ALF include poly-
substance overdose and hypoxic/congestive hepatitis in the
setting of acute heart failure and cardiogenic shock. Of note, the
patient’s urine toxicology screen was positive for PCP. As de-
scribed in the literature, PCP-induced ALF is typically accom-
panied by seizures, followed by hyperthermia and acute renal
failure.2 It has been proposed that PCP toxicity-related seizures
may lead to malignant hyperthermia and resultant hepatic
necrosis, detected by markedly elevated aminotransferases
within 24 to 48 hours of ingestion.2,3 This patient’s clinical
course including seizures, creatinine kinase elevation, and tra-
jectory of her liver biochemistries could be consistentwith PCP-
induced ALF. However, there was no observed hyperthermia
with a maximum documented temperature of 99.4°F. In addi-
tion, the patient denied any history of illicit drug abuse. In-
terestingly, tizanidine has been reported to cause false positive
toxicology results for PCP on urine assays.4 A definitive di-
agnosis of PCP-induced hepatocyte necrosis is established via
liver biopsy, with compatible histopathology including severe
centrilobular necrosis with mild inflammation.5 In this case,
liver biopsy was not pursued in the setting of hemodynamic
instability, coagulopathy, and relatively rapid clinical im-
provement. Given the patient’s mixed clinical presentation, it is
likely that other clinical factors contributed to her ALF.

In addition to polysubstance overdose, the patient was found to
have an acute stress-induced cardiomyopathy, likely related to
a combination of drug toxicity and recent emotional stressors.

In keeping with this observation, the patient’s amino-
transferases peaked after an episode of wide complex tachy-
cardia and hypotension. Our patient’s psychosocial history,
troponinemia, and findings on echocardiography are consistent
with the typical presentation of takotsubo cardiomyopathy.6

We suspect that the patient’s stress-induced cardiomyopathy
resulted in cardiogenic shock and hypoxic hepatitis. The rapid
downtrend in her aminotransferases in parallel with the im-
provement in her cardiac function is also consistent with re-
covering hypoxic hepatitis in the setting of cardiogenic shock.1

Combining a thorough clinical history with the pattern and
trajectory of liver biochemistries is crucial for developing
a differential diagnosis in patients with ALF. This report
highlights a classic presentation of ALF precipitated by car-
diogenic shock and hypoxic hepatitis. Hypoxic hepatitis is
characterized by a marked increase in aminotransferases be-
cause of decreased oxygenation of hepatocytes and resultant
hepatocyte necrosis. Early diagnosis of hypoxic hepatitis may
prevent unnecessary testing and facilitates directed therapy
aimed at improving the hypoxic state driving liver injury. Liver
transplantation is not indicated for ALF related to “shock
liver.”
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