
DRUG INTERACTIONS

Marijuana has been approved for 
recreational use in 2 states and 
for medicinal use in about 20 

states. Of course, the unapproved use of 
marijuana is fairly common. In addition 
to its recreational use, marijuana has been 
used (1) to control chemotherapy-induced 
nausea and vomiting and (2) as an anal-
gesic, antispasmodic, appetite-stimulating 
agent, sedative, antiepileptic, and euphoric. 
Side effects associated with tetrahydrocan-
nabinol (THC) include sedation, euphoria, 
dizziness, ataxia, tachycardia, hypotension, 
dry mouth, anxiety, and 
paranoia. THC is the pri-
mary psychoactive constit-
uent of marijuana, but the 
plant contains more than 50 
cannabinoids. 

In addition to THC, can-
nabidiol (CBD) is found 
in high concentrations in 
marijuana. CBD does not 
produce any of the psy-
choactive responses and 
appears to block some of 
the effects of THC by act-
ing as an antagonist at the cannabinoid 
receptors. Cannabinol is weakly psychoac-
tive and appears to be primarily formed 
from the metabolism of THC. Another 
metabolite of THC is thought to contribute 
to the tachycardia and appetite-stimulating 
effects of cannabis.1,2 

The common natural sources of THC 
are Cannabis sativa and Cannabis indica. 
These differ in that C sativa is known to 
produce more of a “high” and lively feel-
ing than C indica, which tends to produce 
a more relaxed feeling. This difference 

in response may be due to the THC:CBD 
ratios in the 2 plants. C sativa usually has 
a higher concentration of THC, while CBD 
predominates in C indica. 

Commercial preparations of oral THC 
are available as dronabinol (Marinol) and 
nabilone (Cesamet). Both of these prepara-
tions only contain THC without any CBD. 
Thus, the pharmacologic effect of these 
products may differ from that of natural 
cannabis. 

Unfortunately, few data are available 
regarding the potential drug interactions 
associated with marijuana. Nevertheless, 
we can make some predictions of potential 
interactions based on the known pharma-
cology of marijuana.

Potential Drug Interactions
Tetrahydrocannabinol
THC is metabolized by CYP2C9 and 
CYP3A4.3 Patients who are poor metabo-
lizers of CYP2C9 have been shown to 
have THC concentrations that are about 

3-fold higher than those 
of extensive metaboliz-
ers of CYP2C9.4 We are 
unaware of any studies 
examining the effect of 
CYP2C9 inhibitors on the 
elimination of THC. Based 
on genetic studies, inhibi-
tors of CYP2C9 would be 
expected to increase the 
plasma concentration of 
THC. CYP2C9 inhibitors 
that would be expected to 
inhibit THC elimination 

include amiodarone, cimetidine, cotrimox-
azole, metronidazole, fluoxetine, fluvox-
amine, fluconazole, and voriconazole. 

Ketoconazole, an inhibitor of CYP3A4, 
has been reported to increase the peak 
concentration and area under the concen-
tration time curve of THC by 1.2- and 1.8-
fold, respectively, with greater increases 
in the concentration of THC metabolites.5 
Other CYP3A4 inhibitors, including clar-
ithromycin, erythromycin, cyclosporine, 
verapamil, itraconazole, voriconazole, and 
boceprevir, would be expected to produce 

similar increases in THC concentrations. 
Conversely, rifampin, a CYP3A4 inducer, 
has been reported to reduce THC levels by 
20% to 40%.

Cannabidiol
CBD is a substrate of CYP3A4 and 
CYP2C19.6 Similar to THC, ketoconazole 
was noted to increase the plasma con-
centration of CBD by about 2-fold, while 
rifampin reduced CBD levels by 50% 
to 60%. Other CYP3A4 inhibitors and 
inducers should be expected to have a 
similar effect on CBD plasma concentra-
tions if coadministered. Omeprazole, a 
modest inhibitor of CYP2C19, did not 
alter the plasma concentration of CBD in 
one study.5

Effects of Marijuana on Other Drugs
In vitro studies indicate that THC and CDB 
have limited ability to inhibit the activity of 
CYP450 enzymes. One case report noted 
an increased response to warfarin in a 
patient smoking 4 to 5 joints of marijuana 
per week.7 Smoked marijuana, but not oral 
administration, has been shown to increase 
the metabolism of theophylline and chlor-
promazine, with about a 50% reduction 
in their plasma concentrations.8 This is 
thought to be due to induction of CYP1A2 
by smoking more than 2 joints of marijuana 
per week.

Additionally, pharmacodynamic interac-
tions should be expected between mari-
juana and drugs with sympathomimetic 
activity (tachycardia, hypertension), central 
nervous system depressants (drowsiness, 
ataxia), and drugs with anticholinergic 
effects (tachycardia, drowsiness). Pending 
additional studies, patients taking THC 
should be counseled to avoid drugs that 
alter the activity of CYP3A4 and CYP2C9. 
Smoking more than a couple of joints 
weekly is likely to result in induction of 
CYP1A2 activity. n
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