
	  
 
	  
	  
	  
 
Anesthetic Pearls:    Anesthetic Implications and Management of Versed 
 
Benzodiazepines produce all their pharmacologic effects by facilitating the actions of GABA; the 

principal inhibitory neurotransmitter in the CNS.  Benzos selectively bind to the alpha-gamma 
subunit (α / γ) interface of the GABA receptor causing increased affinity of the receptor for GABA.  
This interaction leads to enhanced opening of the chloride gating channels resulting in increased 
chloride conductance in the neuronal tissue.  The influx of chloride produces hyperpolarization of 
the postsynaptic cell membrane, thus rendering postsynaptic neurons more resistant to excitation. 

 
Pharmacokinetics 

Midazolam undergoes rapid absorption from the GI tract, however only 50% of an orally 
administered dose reaches the systemic circulation because of a substantial first-pass hepatic effect.  
Midazolam (like all benzos) is extensively bound to plasma proteins; this binding is independent of 
the plasma concentration.  The short duration of a single dose of midazolam is due to rapid 
redistribution from the brain and rapid hepatic clearance.  The elimination half-time for midazolam 
is much shorter than for the other benzos (~ 2 hrs).  The clearance is much greater than that of other 
benzos which also results in a much shorter duration of action. 

 
Metabolism 

Midazolam is extensively hydroxylated in the liver by cytochrome P-450-3A system to 1- 
hydroymidazolam and 4-hydroxymidazolam.  These two metabolites are excreted in the urine.  Both 
1- and 4-hydroxy metabolites have limited pharmacologic activity; however the extent to which they 
may influence overall midazolam effects has not been determined.  H2 receptor antagonists do not 
interfere with metabolism of midazolam (unlike diazepam).  Drugs that inhibit P-450-3A, 
(erythromycin, calcium channels blockers, anti-fungals, anti-HIV retrovirals, macrolide ABX, 
grapefruit juice) may decrease the hepatic clearance of midazolam causing unexpected CNS 
depression due to increased bioavailability.  Cytochrome P-450-3A system also influences 
metabolism of fentanyl, meaning that significant doses of fentanyl may reduce hepatic clearance of 
midazolam and prolong its effects. 

 
Organ effects 

A. CNS - Midazolam produces decreases in CMR02 and CBF similar to those produced by 
barbiturates and propofol.  Midazolam has a ceiling effect with respect to the decrease in CMR02 
in that midazolam will not produce an isoelectric EEG beyond a certain dose.  Cerebral 
vasomotor responsiveness to CO2 is unaffected by midazolam and in most circumstances has 
little or no effect on ICP in patients with decreased intracranial compliance (increased ICP). 

 
B. Pulmonary - Midazolam produces dose-dependent decreases in ventilation.  This is more 

pronounced in patients with COPD.  Transient apnea may occur after rapid bolus injection 
(greater than 0.15 mg/kg) especially in the presence of opioid premedication. 

 
C. CardioVascular - Induction doses of midazolam cause hemodynamic changes (decreased BP & 

increased HR) similar to thiopental.  Cardiac output is not altered by midazolam; suggesting that 
BP changes are due to decreased SVR.  In the presence of hypovolemia, midazolam causes 
enhanced blood pressure reduction effects similar to that produced by other induction drugs. 
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