
Rivaroxaban (Xarelto) was recently 
approved as an oral anticoagulant 
(direct inhibitor of factor Xa) for 

prophylaxis of deep vein thrombosis 
and to reduce the risk of embolism 
in patients with atrial fibrillation.1 
Rivaroxaban is partially metabolized by 
cytochrome P450 (CYP) enzymes and 
is a substrate for efflux transporters. It 
is also eliminated by the kidneys, and 
reduced renal function will result in drug 
accumulation; dose reductions are sug-
gested in patients with renal dysfunction. 
The Table summarizes drug interac-
tion studies reported with rivaroxaban.

RivaRoxaban PhaRmacology
The bioavailability of rivaroxaban is dose 
dependent.2,3 It is reported to be about 
80% to 100% for a 10-mg dose and about 
66% for a 20-mg dose. Doubling the dose 
of rivaroxaban from 10 mg to 20 mg 
increases the area under the concentra-
tion-time curve (AUC) by only 60%.2 
Just as food has been shown to affect the 
absorption of the 20-mg dose more than 
the 10-mg dose, it is possible that the mag-
nitude of change in rivaroxaban AUC dur-
ing the coadministration of an elimination 
inhibitor or inducer may differ depending 
on the dose of rivaroxaban being studied. 
Except for the rifampin study, all report-
ed drug interaction studies used a single 
10-mg dose of rivaroxaban. 

Approximately 50% of rivaroxaban is 
metabolized (CYP3A4 [major pathway] 
and CYP2J2, based on in vitro studies), 
and approximately 40% of a dose is elimi-
nated unchanged by the kidneys. Renal 
elimination is primarily by active renal 
secretion, perhaps via P-glycoprotein 
(P-gp) or breast cancer resistance protein. 
Rivaroxaban has a half-life of approxi-
mately 5 to 12 hours. It has not been 
demonstrated to inhibit any CYP enzyme 
or active transporter.

DRug inteRactions: cyP3a4 anD 
P-gP baseD
Although rivaroxaban is a substrate for 
both CYP3A4 and P-gp, the only reported 
drug interactions have been with drugs 
that affect both of these elimination path-

ways. As can be seen in the Table, drugs 
considered to be potent inhibitors of both 
CYP3A4 and P-gp (eg, ketoconazole and 
ritonavir) produce the largest effect on the 
AUC of rivaroxaban. 

Other drugs known to inhibit CYP3A4 
and P-gp (eg, itraconazole, amiodarone, 
conivaptan, cyclosporine, posaconazole, 
telaprevir, and verapamil) would also be 
expected to interact with rivaroxaban and 
produce elevated rivaroxaban plasma con-
centrations and anticoagulant response. 
Without data on the potential interaction 
of rivaroxaban with pure CYP3A4 and 
P-gp inhibitors, it is difficult to estimate 
the magnitude of potential interactions, 
particularly with drugs that affect only 
CYP3A4 or P-gp.

Rifampin, a CYP3A4 and P-gp inducer, 
decreases the AUC of rivaroxaban by 
about 50%. Doses of rivaroxaban will 
likely require an increase during concur-
rent rifampin administration. Rifabutin, 
rifapentine, St. John’s wort, and carba-
mazepine may also reduce rivaroxaban 
concentrations. 

DRug inteRactions: 
PhaRmacoDynamic
As with any anticoagulant, the combina-
tion of 2 or more anticoagulants is likely 
to produce an increase in response. The 
addition of warfarin to rivaroxaban has 
been noted to produce an increased effect 
on factor Xa and prothrombin times. The 
use of antiplatelet drugs (eg, nonsteroidal 
anti-inflammatory drugs, clopidogrel, pra-

sugrel, ticagrelor) with rivaroxaban should 
be carefully monitored for excess antico-
agulation.

clinical significance
Clinical experience is limited, but some of 
the potential drug interactions are likely to 
alter patient response to rivaroxaban. The 
anticoagulant response to rivaroxaban is 
related to its plasma concentration.2 Both 
renal and hepatic dysfunction increase the 
plasma concentration of rivaroxaban and 
increase its pharmacodynamic response.1,4 
These changes are similar in magnitude 
to those observed with drugs that inhibit 
rivaroxaban elimination. 

Patients stabilized on rivaroxaban 
should be monitored for altered response 
(bleeding or loss of anticoagulant effect) 
if CYP3A4 or P-gp inhibitors or inducers 
are added to or removed from their drug 
regimen. The administration of other anti-
coagulants or antiplatelet drugs would be 
expected to increase the risk of bleeding 
in patients taking rivaroxaban. Patients 
with concurrent renal or hepatic dysfunc-
tion are likely to be particularly sensitive 
to drug interaction–induced changes in 
rivaroxaban elimination. PT
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Table
DRug inteRactions with RivaRoxaban

Precipitant Drug Dose Change in Rivaroxaban AUC

Clarithromycin 500 mg BID for 5 days  54%

Erythromycin 500 mg TID for 5 days  34%

Ketoconazole 200 mg for 3 days  53%

Ketoconazole 400 mg for 5 days  2.6-fold

Rifampin 150, 300, 450, then 600 mg for 
4 days

 49%

Ritonavir 600 mg BID for 6 days  2.5-fold

AUC = area under the concentration-time curve; BID = twice a day; TID = 3 times a day. 
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