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Get to know a gene: UGT2B15

Summary: UGT2B15 is a pharmacokinetic enzyme that is involved in the metabolism of certain benzodiazepine
medications. A common polymorphism, the UGT2B15*2 variant, is associated with reduced activity of the UGT2B15 enzyme
and therefore may lead to higher serum levels of certain benzodiazepines.

What is UGT2B15?

The UGT2B15 gene encodes an enzyme responsible for glucuronidation, a phase Il metabolic reaction that transforms small
lipophilic molecules into water-soluble excretable metabolites. The UGT2B15 enzyme is highly expressed in the liver and
mediates the metabolism of a wide range of substrates, including therapeutic medications such as benzodiazepines.'®

Several polymorphisms have been identified in the UGT2B15 gene. One of the best studied is UGT2B15*2, which results in a
single G>T substitution, causing an amino acid change at position 85 from aspartic acid (D) to tyrosine (Y).* The UGT2B15*2
variant exhibits an allele frequency of approximately 50% in the Caucasian population, and to a slightly lesser extent in
Hispanic, African American, Chinese, Japanese, and Korean populations (allele frequencies between 36-49%).5-8 UGT2B15*2
is associated with decreased glucuronidation and has been shown to be a significant determinant of interindividual variability in
the clearance of oxazepam and lorazepam.*’ Therefore, this polymorphism may have a significant impact on the metabolism of
medications that are substrates of UGT2B15.

Is there a connection between UGT2B15 genotype and benzodiazepine outcomes?

Five studies investigated the effect of UGT2B15*2 on oxazepam metabolism.>2°-* Two of these studies found that
UGT2B15*2 causes a significant decrease in enzyme activity in vitro.?° This is further supported by data from an in vivo study
(n=30) that found that carriers of the UGT2B15*2 variant exhibited significantly reduced oxazepam clearance compared to
wild-type subjects. In contrast, one study found that UGT2B15*2 significantly increased oxazepam clearance. However, this
study used His-tagged UGT proteins, which the authors recognize as a limitation since they may have different enzymatic
properties compared to actual UGTs.**

The UGT2B15*2 variant has also been shown to affect the metabolism of lorazepam. One in vivo study (n=24) found that
homozygous carriers of the UGT2B15*2 variant exhibited a 40-50% lower metabolic activity and systemic clearance of
lorazepam compared to wild-type.” Consistent with this finding, Court et al. has shown that the UGT2B15*2 polymorphism is
associated with reduced glucuronidation of lorazepam, as measured in human liver microsomes.*?

What is the clinical significance of UGT2B15 genotyping?

Multiple studies have shown that UGT2B15*2 is associated with lower enzyme activity, which could result in elevated plasma
concentrations and reduced clearance of medications that are substrates of UGT2B15.127%12 Additionally, concomitant use
of medications that inhibit UGT2B15 can further affect plasma levels and clearance of these medications. For example,
valproic acid has been shown to inhibit glucuronidation of UGT2B15 substrates.®>*3 Studies have shown that coadministration
of lorazepam and valproic acid reduces the clearance of lorazepam.'*-1¢ This drug-drug interaction may be clinically
significant since it could potentially lead to drug toxicity.'” The FDA recognizes this and recommends that the dosage of
lorazepam should be reduced by approximately 50% when co-administered with valproic acid.*®

Conclusions

UGT2B15*2 is highly prevalent in the population and has been associated with reduced clearance of therapeutic medications
such as oxazepam and lorazepam. Therefore, identifying patients with UGT2B15 polymorphisms may be beneficial to healthcare
providers when considering proper dosage and potential adverse effects of medications that are substrates of UGT2B15. Lower
doses of UGT2B15 substrates may be required for patients carrying the UGT2B15*2 variant.
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