
 
 
 
 
 
 
 
Anesthetic Pearls:    Anesthetic Pharmacology of Alfentanil & Remifentanil 
 
Alfentanil 

Potency:  Alfentanil is 1/5 to 1/10 as potent as Fentanyl. 
 
Onset:  The main advantage of Alfentanil is its very rapid onset of 
action (1.4 min vs. 6.8 for Fentanyl).  This "rapid effect-site 
equilibration" is the result of the very low pKa of this drug, and not due 
to higher lipid solubility.  At physiologic pH, 90% of Alfentanyl is in 
the non-ionized form which is available to cross the blood brain barrier. 
 
Duration: 1/3 the duration of Fentanyl. 
 
Volume of distribution:  4 - 6 times smaller for Alfentanil than for Fentanyl, secondary to the lower 
lipid solubility and greater protein binding. 
 
Metabolism:  Very efficiently by the liver.  After 60 minutes, 96% of Alfentanil has been cleared 
from the plasma.  Renal failure does not effect clearance or elimination half-time. 
 
Clinical Use:  Excellent for situations where you need rapid intense analgesia with short duration 
(laryngoscopy and Retro-bulbar block). 

 
Remifentanil 

Potency:  similar to Fentanyl. 
 
Onset:  Remifentanil has very rapid onset, similar to Alfentanyl (but not 
secondary to a low pKa.) 
 
Duration:  The unique advantage of Remifentanil is its ultra-short duration of action.  
Remifentanil has a unique ester linkage which allows for very rapid metabolism by non-specific 
plasma and tissue esterases.  Therefore, Remifentanil has rapid clearance of 3 L/min (8 times greater 
than Alfentanil) which leads to context sensitive half-time (3-5 minutes) to be nearly independent of 
the duration of infusion. 
 
Clinical Use:  Any situation where you need very rapid, predictable termination of the opioid effects 
(rapid onset with brief duration).  Similar indications as Alfentanil and can be used for intra-op 
wake-up tests for neurosurgery cases. 
 
Clinical Note:  If your infusion stops during a case, the advantages for Remifentail are negated and 
can cause major intra-operative problems.  In addition, you will need to supplement your patient 
after the case, because when Remifentanil is turned off, it is gone in 3-5 minutes! 
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