
drug interactions

A pixaban (Eliquis) was recently 
approved as an oral anticoagulant 
(a direct inhibitor of factor Xa) 

to reduce the risk of embolism in patients 
with atrial fibrillation.1 As a potential alter-
native to warfarin, apixaban joins rivaroxa-
ban (Xarelto; also a factor Xa inhibitor) and 
dabigatran (Pradaxa; a factor IIa inhibitor). 
Apixaban is partially metabolized by cyto-
chrome P450 enzymes and is a substrate 
for efflux transporters. It is also eliminated 
by the kidneys, and reduced renal function 
results in some drug accumulation; dose 
reductions are suggested in elderly patients 
with renal dysfunction. The Table summa-
rizes the reported drug interaction studies 
with apixaban.

Apixaban Pharmacology
The bioavailability of apixaban is about 
50%, with peak plasma concentrations 
occurring 3 to 4 hours after dosing. Food 
does not affect the absorption of apixa-
ban. About 20% to 25% of apixaban is 
metabolized (CYP3A4 is the major path-
way), while approximately 30% of a dose 
is eliminated unchanged by the kidneys.1 
Renal elimination is primarily by active 
renal secretion, perhaps via P-glycoprotein 
(P-gp) or breast cancer resistance protein.2 
Apixaban has a half-life of about 5 hours. 
Apixaban has not been demonstrated to 
inhibit or induce any CYP450 enzyme or 
active transporter.

Drug Interactions: CYP3A4 and 
P-Glycoprotein
While apixaban is a substrate for both 
CYP3A4 and P-glycoprotein, only a few 
studies with drugs that alter these pathways 
have been reported. As can be seen in the 
Table, ketoconazole, which is considered 
to be a potent inhibitor of CYP3A4 and 
P-gp, produces the largest effect on the area 
under the concentration time curve (AUC) 
of apixaban. Other drugs known to inhibit 
CYP3A4 and P-gp (eg, itraconazole, amio-
darone, conivaptan, cyclosporine, posacon-
azole, telaprevir, verapamil) would also 
be expected to interact with apixaban and 
produce elevated apixaban plasma concen-
trations and anticoagulant response. The 
mechanism of interaction between naprox-
en and apixaban is not clear; some believe 
it is due to naproxen inhibition of P-gp.2,3

Rifampin, a CYP3A4 and P-gp indu- 

cer, decreases the AUC of apixaban by 
over 50%. Doses of apixaban are likely 
to require an increase during concurrent 
rifampin administration. Rifabutin, rifapen-
tine, St. John’s wort, tipranavir, dexameth-
asone, and carbamazepine may also reduce 
apixaban concentrations by inducing P-gp. 

Drug Interactions: 
Pharmacodynamics
As with any anticoagulant, the combination 
of 2 or more anticoagulants (eg, warfarin, 
heparin, enoxaparin) is likely to increase 
the risk of bleeding.4 The use of antiplatelet 
drugs (eg, nonsteroidal anti-inflammatory 
drugs, clopidogrel, prasugrel, ticagrelor) 
with apixaban requires careful monitoring 
for excess anticoagulation.

Clinical Significance
Clinical experience is limited, but some of 
the potential drug interactions with apixa-
ban are likely to alter patient response to 
apixaban. The anticoagulant response to 
apixaban is related to its plasma concentra-
tion.1 Patients stabilized on apixaban should 
be monitored for altered response (bleeding 
or loss of anticoagulant effect) if CYP3A4 
or P-pg inhibitors or inducers are added to or 
removed from their drug regimen. 

The manufacturer of apixaban recom-
mends avoiding the concurrent use of 
CYP3A4 and P-pg inhibitors or inducers 
and apixaban. If inhibitors are coadminis-
tered, consider lowering the apixaban dose 
to 2.5 mg twice daily. The administration 
of other anticoagulants or antiplatelet drugs 
would be expected to increase the risk 
of bleeding in patients taking apixaban. 
Patients with concurrent renal dysfunction 
may be more likely to be particularly sensi-
tive to drug interaction–induced changes in 
apixaban elimination. n
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Drs. Horn and Hansten are both professors 
of pharmacy at the University of Washington 
School of Pharmacy. For an electronic version 
of this article, including references, if any, visit 
www.hanstenandhorn.com.
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tAble: DruG InterACtIonS wIth APIxAbAn

Precipitant Drug Dose Change in Apixaban AuC

diltiazem 360 mg for 10 days �  40%

Ketoconazole 400 mg for 6 days �  100%

naproxen 500 mg, single dose �  50%

rifampin 600 mg for 11 days � 54% 

auc = area under the concentration time curve.


