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As limited amounts of data are available regarding thrombolytic therapy for patients

taking novel oral anticoagulants, thrombolytic therapy is not recommended in such

cases. Here, we report an acute stroke patient taking rivaroxabanwho received intra-

venous thrombolysis with recombinant tissue plasminogen activator (rt-PA). An 80-

year-old man with a history of nonvalvular atrial fibrillation, who had been

receiving 10 mg of rivaroxaban showed abrupt onset of aphasia and right hemipa-

resis. National Institutes of Health Stroke Scale score was 10. Onset of neurologic

deficits occurred 4 hours after the last dose of rivaroxaban. Clinical data on admis-

sion were as follows: blood pressure, 170/90 mm Hg; prothrombin time (PT),

22.6 seconds (control, 12.9 seconds); international normalized ratio, 2.03; activated

partial thromboplastin time, 46 seconds (normal, 23-32 seconds); and creatinine

level, 1.11 mg/dL. Magnetic resonance angiography revealed occlusion of the supe-

rior trunk of the left middle cerebral artery. Intravenous infusion of .6 mg/kg of

rt-PA (total dose, 36 mg) was performed 6 hours after the last rivaroxaban adminis-

tration with informed consent. The neurologic deficit improved during infusion of

rt-PA. Repeat brain computed tomography showed left frontal cortical infarction

without hemorrhagic changes. In the case of rivaroxaban, it is difficult to accurately

determine the drug activity. As the anticoagulant activity of rivaroxaban

can be estimated from its pharmacokinetics and PT, it is clinically important

to obtain accurate information about the timing of medication and blood

sampling. Key Words: Anticoagulant therapy—cardiogenic embolism—cerebral

infarction—thrombolysis—tissue plasminogen activator.
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With the development of novel oral anticoagulants

(NOACs), there will likely be increased numbers of pa-

tients with acute ischemic stroke while on NOACs.

Although thrombolytic therapy with recombinant tissue

plasminogen activator (rt-PA) is not recommended in

these patients,1,2 it is necessary to consider their

application in such cases.

Case Report

We encountered an 80-year-old man with a history of

nonvalvular atrial fibrillation, who had been receiving
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Figure 1. (A) Magnetic resonance angiog-

raphy revealed occlusion of the superior trunk

of the left middle cerebral artery. (B) Diffusion-

weighted imaging showed increased signal

intensity in the vascular territory of the left mid-

dle cerebral artery. (C) Computed tomography

showed cerebral infarction without hemorrhagic

changes in the territory of the occluded site.
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10 mg of rivaroxaban daily since a minor stroke 4 months

previously. He had a CHADS2-VASc score of 6. He

showed abrupt onset of aphasia and right hemiparesis

45 minutes before arriving in the emergency department.

National Institutes of Health Stroke Scale score was 10.

Onset of neurologic deficits occurred 4 hours after the

last dose of rivaroxaban. Clinical data on admission

were: blood pressure, 170/90 mm Hg; prothrombin time

(PT), 22.6 seconds (control, 12.9 seconds); international

normalized ratio, 2.03; activated partial thromboplastin

time (aPTT), 46 seconds (normal, 23-32 seconds); and

creatinine level, 1.11 mg/dL. Conventional brain noncon-

trast computed tomography showed no abnormalities,

and magnetic resonance angiography revealed occlusion

of the superior trunk of the left middle cerebral

artery (Fig 1, A). Intravenous infusion of .6 mg/kg of rt-

PA (total dose, 36 mg) was performed 6 hours after the

last rivaroxaban administration with informed consent.

The neurologic deficit improved during infusion of rt-

PA (National Institutes of Health Stroke Scale score of 8

on completion of infusion). Magnetic resonance imaging

revealed cerebral infarction in the vascular territory of

the superior trunk of the left middle cerebral artery

24 hours after onset (Fig 1, B), and brain computed tomog-

raphy showed no hemorrhagic changes 24 hours after

onset (Fig 1, C). Third prevention for stroke with warfarin
initiated 1 week after the onset. He was transferred to

another hospital for rehabilitation because of residual mo-

tor aphasia. The modified Rankin Scale score was 2,

3 months after onset.
Discussion

The anticoagulant activity of rivaroxaban can be esti-

mated from its pharmacokinetics and PT. Rivaroxaban

reaches maximal plasma concentration 2-4 hours after

administration,3 and its half-life is 5-13 hours.4 Rivaroxa-

ban prolongs PT, although its effect is dependent on the

sensitivity of the thromboplastin reagent used in the

assay.5 In this case, blood sampling was performed

4 hours after administration of rivaroxaban, and PT was

mildly prolonged. Thrombolytic therapy with rt-PA was

performed 2 hours after blood sampling, which was the

time of reducing effect of rivaroxaban. Therefore, we

decided to use rt-PA.

There have been few case reports regarding patients

treated with rt-PA under treatment with NOACs.6 Dabi-

gatran concentration is correlated with thrombin time,

aPTT, and ecarin clotting time. aPTTwas used as an indi-

cator of dabigatran anticoagulant activity in most case re-

ports, and the values were less than 40 seconds. On the

other hand, little information is available regarding cases
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treated with rt-PAwhile taking rivaroxaban. Although PT

can be an indicator of rivaroxaban anticoagulant activity,

Kawiorski et al7 emphasized its pharmacokinetics.

As a significantly lower rate of intracranial hemorrhage

was observed in clinical trials of rivaroxaban,8,9 it is

possible that thrombolytic therapy for patients taking

rivaroxaban may be safer than for those taking warfarin.

Further data are required regarding intravenous

thrombolysis with rt-PA in stroke patients treated with

NOACs.
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