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is an orally admin -

istered drug that is a direct-acting antagonist
of the P2Y12 receptor resulting in reduced platelet
aggregation.1 Ticagrelor differs from clopidogrel and
prasugrel in that it is not a prodrug but is extensively
metabolized to an active metabolite by CYP3A4.
Presystemic metabolism of ticagrelor reduces its
bioavailability to about 35%.1 Ticagrelor is also a
substrate and inhibitor of P-glycoprotein (P-gp). We
recently described the interaction between ticagrelor and cyclosporine that may have involved both
CYP3A4 and P-gp inhibition.2 Let’s look at other
clinically important interactions with ticagrelor.

KETOCONAZOLE
A single 90-mg dose of ticagrelor was administered to
14 subjects alone or on day 4 of a 10-day course of ketoconazole 200 mg twice a day.3 The coadministration
of ketoconazole increased the area under the concentration time curve (AUC) and peak concentration by
7.3-fold and 2.4-fold, respectively. Ticagrelor conversion to its metabolite was reduced. Because of the
large magnitude of this interaction, potent inhibitors
of CYP3A4 should be avoided in those taking ticagrelor.
RITONAVIR
Nineteen healthy subjects received a single 180mg dose of ticagrelor alone or a single 45-mg dose
2 hours after a single 100-mg dose of ritonavir.4 When
45 mg of ticagrelor was administered after ritonavir,
the mean AUC increased 36% and half-life doubled
compared with the 180-mg dose administered alone.
Plasma concentration of ticagrelor active metabolite
was markedly reduced. Platelet inhibition was similar
following both doses. The effect of chronic ritonavir
dosing on ticagrelor has not been reported. These
results would suggest reducing the ticagrelor dose by
about 75% if ritonavir is coadministered or avoiding
the combination.
GRAPEFRUIT JUICE
In a randomized study of 10 healthy subjects, a single 90-mg dose of ticagrelor was administered after
4 days of either normal-strength grapefruit juice 3
times a day or with water.5 Compared with water,
ingestion of ticagrelor following grapefruit juice
resulted in a mean increase of 165% and 221% in
peak concentration and AUC, respectively. The halflife of ticagrelor increased from a mean of 6.7 hours
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to 7.2 hours with grapefruit juice. The peak concentration of the metabolite was reduced, but its AUC
was not significantly affected. The antiplatelet effects
of ticagrelor were also increased following grapefruit
juice pretreatment. Ticagrelor dose reduction should
be considered in patients who chronically ingest large
amounts of grapefruit juice.
DILTIAZEM
Administration of a single 90-mg dose of ticagrelor
on day 8 of a 14-day course of diltiazem 240 mg
daily resulted in a mean increase in ticagrelor AUC by
2.7-fold and peak concentration by 1.7-fold.3 These
increases are similar to those described above for
grapefruit juice. For both these precipitant drugs, a 50%
reduction (ie, once daily) in the dose of ticagrelor
should be considered during their coadministration.
RIFAMPIN
The coadministration of rifampin 600 mg daily for
2 weeks reduced the AUC of ticagrelor by 86%
and decreased its peak concentration by 73%.3 It is
expected that the administration of rifampin or other
CYP3A4 inducers would reduce the antiplatelet efficacy of ticagrelor and should be avoided. This result
has been observed during carbamazepine, phenobarbital, and phenytoin coadministration with ticagrelor.6,7
DIGOXIN
Sixteen subjects received a 0.5-mg dose of digoxin,
followed by 0.25 mg daily for 8 days starting on day
6 of placebo ticagrelor or 400 mg ticagrelor daily for
16 days.3 The AUC and trough plasma concentration
of digoxin was increased about 30% during ticagrelor
dosing. This modest increase in digoxin occurred
despite a ticagrelor dose about 4 times the recommended dose.
CONCLUSION
Ticagrelor should be avoided if possible in patients
receiving CYP3A4 inhibitors because of the risk
of increased antiplatelet effect and the potential
increased risk of bleeding. Other antiplatelet drugs,
including clopidogrel or prasugrel, are also substrates
for CYP3A4 and would not be ideal substitutes for
ticagrelor in these patients. Similarly, the administration of ticagrelor with CYP3A4 inducers should
be avoided. Clopidogrel’s antiplatelet activity is not
decreased by CYP3A4 inducers. ®

