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OVERVIEW

Introduction
Midazolam is a benzodiazepine used intravenously as an anesthetic for conscious sedation or as an adjunct for 
general anesthesia. Midazolam therapy has not been associated with serum aminotransferase elevations and has 
not been linked to cases of clinically apparent liver injury.

Background
Midazolam (mi daz' oh lam) is a benzodiazepine with particularly potent sedative activity. The sedative activity 
of the benzodiazepines is mediated by their ability to enhance gamma-aminobutyric acid (GABA) mediated 
inhibition of synaptic transmission through binding to the GABA A receptor. The use of midazolam has been 
largely as an intravenous anesthetic agent. Midazolam is used for conscious sedation for outpatient procedures 
such as upper and lower endoscopy, liver biopsy and cardiac catheterization. It is also used for induction of 
general anesthesia and for preoperative sedation. Midazolam is associated with anterograde amnesia which is 
often convenient for uncomfortable, minimally invasive procedures. Midazolam is available generically (and 
formerly under the brand name Versed) in parenteral forms for injection [1 mg/dL in 1, 2, 5 and 10 mL vials], in 
disposal syringes and as an oral solution for pediatric use perioperatively. The typical dose for conscious sedation 
is 1 to 2.5 mg intravenously over 2 to 5 minutes. Common side effects of the use of intravenous midazolam 
include nausea, confusion, acute agitation and respiratory depression. Acute overdose of midazolam can cause 
respiratory arrest and death.

Hepatotoxicity
Midazolam, like other benzodiazepines, is rarely associated with serum ALT elevations. Clinically apparent liver 
injury from midazolam has not been reported and must be extremely rare, if it occurs at all. Cases of clinically 
apparent liver injury have been reported with other benzodiazepines including alprazolam, chlordiazepoxide, 
clonazepam, diazepam, flurazepam and triazolam. The clinical pattern of acute liver injury from 
benzodiazepines is typically cholestatic, but hepatocellular patterns of injury have been reported with 
chlorazepate and clotiazepam. The injury is usually mild to moderate in severity with a time to onset of 1 to 6 
months. Fever and rash are uncommon as is autoantibody formation.

Likelihood score: E (Unlikely cause of clinically apparent liver injury).



Mechanism of Injury
Midazolam is extensively metabolized by the liver to inactive metabolites which are excreted in the urine. The 
liver injury from benzodiazepines is probably due to a rarely produced intermediate metabolite. The absence of 
liver injury is perhaps due to the short duration of therapy and low doses used.

Outcome and Management
The case reports of hepatic injury due to benzodiazepines were followed by prompt and complete recovery upon 
stopping the medication, without evidence of residual or chronic injury. No cases of acute liver failure or chronic 
liver injury due to midazolam have been described. There is no information about cross reactivity with other 
benzodiazepines, but some degree of cross sensitivity may occur.
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REPRESENTATIVE TRADE NAMES

Midazolam – Generic, Versed®

DRUG CLASS

Benzodiazepines, Antianxiety Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE

Midazolam 59467-70-8 C18-H13-Cl-F-N3
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