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Abstract

Background: Idarucizumab is a specific antidote for the anticoagulant dabigatran. Although its efficacy has been
recently reported, the drug is still in postmarketing surveillance and requires case data in different emergency
settings. A newer intravenous thrombolytic therapy with recombinant tissue plasminogen activator has been
proposed after injection of idarucizumab in patients receiving dabigatran; however, the safety and efficacy of this
therapy are equivocal because of the limited number of reported cases. We describe a case of a patient with acute
lacunar stroke causing dysarthria and hemiparesis successfully treated with intravenous thrombolytic therapy with
recombinant tissue plasminogen activator after reversal of dabigatran with idarucizumab.

Case presentation: A 67-year-old Asian woman was transferred to our emergency center 200 minutes after sudden
onset of dysarthria and right-sided hemiparesis. She had been taking dabigatran for prevention of stroke recurrence
caused by atrial fibrillation. Diffusion-weighted magnetic resonance imaging revealed a new lacunar infarction near
old putamen infarctions. We treated her with intravenous thrombolytic therapy with recombinant tissue plasminogen
activator after administering idarucizumab. The time to recombinant tissue plasminogen activator administration was 5
minutes from idarucizumab injection and 269minutes from symptom onset. The patient’s activated partial thromboplastin
times were 68.0 and 43.2 seconds before and after the therapy, respectively. The patient’s neurological
symptoms improved significantly after the treatment, and she experienced no adverse events.

Conclusions: Intravenous thrombolytic therapy with recombinant tissue plasminogen activator after reversal of
dabigatran with idarucizumab may be safe and feasible in patients with acute ischemic stroke with lacunar
infarct. Furthermore, intravenous thrombolytic therapy with recombinant tissue plasminogen activator could
be used in patients in emergency settings until just before the end of the recommended time limit within
which it needs to be administered because of the immediate effect of idarucizumab.

Keywords: Lacunar stroke, Direct oral anticoagulants, Thrombolysis

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: t-ohtani@fukaya.jrc.or.jp
1Department of Neurosurgery, Fukaya Red-Cross Hospital, 5-8-1,
Kamishiba-Nishi, Fukaya, Saitama, Japan
Full list of author information is available at the end of the article

Ohtani et al. Journal of Medical Case Reports          (2019) 13:390 
https://doi.org/10.1186/s13256-019-2326-y

http://crossmark.crossref.org/dialog/?doi=10.1186/s13256-019-2326-y&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:t-ohtani@fukaya.jrc.or.jp


Background
Although direct oral anticoagulants (DOACs) are widely
used for stroke prevention in patients with nonvalvular
atrial fibrillation (NVAF), ischemic stroke can still occur
in patients undergoing treatment with DOACs. Further-
more, when an ischemic attack occurs, DOACs are asso-
ciated with a high risk of hemorrhage, especially in
patients requiring thrombolytic therapy. Idarucizumab, a
humanized monoclonal antibody fragment, is a specific
antidote that can reverse the anticoagulant effect of
dabigatran, one of the widely used DOACs, rapidly and
completely within a few minutes after injection [1]. Al-
though a newer intravenous thrombolytic (IVT) therapy
with recombinant tissue plasminogen activator (rt-PA)
has been proposed after injection of idarucizumab in pa-
tients receiving dabigatran [2, 3], the safety and efficacy
of this therapy are equivocal because of the limited num-
ber of reported cases. We present a case of a patient
with acute lacunar infarct who was successfully treated
by IVT therapy with rt-PA after using idarucizumab.

Case presentation
A 67-year-old Asian woman was transferred to our
emergency center 200 minutes after sudden onset of dys-
arthria and right-sided hemiparesis. She had a history of
diabetes mellitus and was receiving antidiabetic medica-
tion. She had developed lacunar infarct about 10 years
ago with very mild right-sided hemiparesis sequelae and
was receiving dabigatran 110mg twice daily to prevent
stroke due to NVAF.
The patient’s National Institutes of Health Stroke Scale

(NIHSS) score in the emergency room was 7. Computed
tomography (CT) of the head was performed at 20mi-
nutes after arrival in the hospital. The scan showed a
small, low-density spot in the left putamen, representing
the old lacunar infarct (Fig. 1a). Diffusion-weighted mag-
netic resonance (MR) images revealed a mild hyperintense

area in the posterior limb of the left internal capsule, and
apparent diffusion coefficient mapping revealed a hypoin-
tense area in the region (Fig. 1b and c). Cerebral large ves-
sel occlusion was not detected by MR angiography
(Fig. 1d). The patient’s activated partial thromboplastin
time (aPTT) was prolonged to 68.0 seconds. The patient
and her family were informed regarding the rationale for
IVT therapy with rt-PA after using idarucizumab, and
they accepted the treatment. An intravenous bolus of 5.0 g
of idarucizumab was administered at 264minutes after
the onset of symptoms. Five minutes later, 24 million
units of rt-PA were administered intravenously. aPTT just
after initiation of the rt-PA infusion was 43.2 seconds.
The patient’s NIHSS score improved from 7 to 4 after

60 minutes of the rt-PA administration. A CT scan the
next day showed no hemorrhage. Oral dabigatran ad-
ministration was resumed 24 hours after IVT therapy.
The patient improved neurologically and was ambula-
tory 3 days later. Diffusion-weighted MR images on day
4 showed that the hyperintense area observed on the ini-
tial MR images had disappeared (Fig. 2a and b). Further,
there was no new abnormality on the T2-weighted MR
images (Fig. 2c and d). The patient did not manifest any
systemic thrombotic adverse event due to idarucizumab
during the course of treatment. At discharge from the
hospital on day 9, her modified Rankin Scale score was
grade 2, and her Barthel index was 90 points (reduction
of 10 points for bathing and climbing stairs).

Discussion
We report a case of a patient with acute lacunar stroke
causing dysarthria and hemiparesis who was successfully
treated by IVT therapy with rt-PA after reversal of dabi-
gatran with idarucizumab.
DOACs have been increasingly used for stroke preven-

tion in patients with NVAF. Dabigatran is one of the
major DOACs acting as a direct thrombin inhibitor.

Fig. 1 Images imported to our emergency center upon admission. Head computed tomography immediately after our emergency center import
and prior to administration of idarucizumab showing a small, low-density spot in the right putamen due to old lacunar infarct, and no cerebral
hemorrhage (a). Mild high-intensity signals on diffusion-weighted magnetic resonance (MR) imaging revealed the left internal capsule (b; white
arrow) and reduced apparent diffusion coefficient (c; black arrow). MR angiography showed no large-vessel occlusion (d)
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Idarucizumab is a humanized monoclonal antibody frag-
ment and is now available as the specific antidote that
rapidly neutralizes the anticoagulant effect of dabigatran
[4]. IVT therapy with rt-PA has been proposed after
using idarucizumab in patients with acute ischemic
stroke who are receiving dabigatran [2, 3], and a few ar-
ticles have reported case studies and systematic reviews
[5–7]. In a study that reviewed intravenous thrombolysis
in stroke after dabigatran reversal with idarucizumab, 45
of 55 cases benefited from the treatment with a median
NIHSS score improvement of 5, whereas unfavorable
outcomes were observed in 6 patients (4 deaths, 2 pa-
tients with worsening of NIHSS scores, and 1 patient
who developed another stroke 30 hours after the first
IVT therapy) [7]. In that review, in the available data of
37 patients, 56.76% of patients had grades 0–2 on the
modified Rankin Scale at follow-up; hemorrhage exten-
sion occurred in 4 patients that ultimately resulted in 1
asymptomatic patient, 1 with severe disability, and 2
deaths. Thus, real-world data seem to indicate that this
treatment is safe and effective [7].
During administration of IVT therapy with rt-PA

after reversal of dabigatran with idarucizumab, the
possibilities of adverse events such as thrombosis and
hemorrhage and deterioration in clinical condition
need to be borne in mind. Some reports have de-
scribed thrombotic complications such as deep vein
thrombosis [5], pulmonary embolism [5], acute arter-
ial occlusion of the right lower limb [8], recurrence
of ischemic stroke [7, 9], and cerebral edema [7, 10].
Furthermore, extension of hemorrhage may cause
fatal outcomes [11, 12]. A report suggested that eld-
erly Asian patients with higher NIHSS scores might
be more susceptible to extension of hemorrhage [12].
However, these reports are still preliminary, and there
are no data from large-scale clinical trials.

Consideration also needs to be given to the fact that
the studies with positive data are more easily published
than those with negative data. Large-scale trials on IVT
therapy with rt-PA after reversal of dabigatran with idar-
ucizumab in acute ischemic stroke should be carried out
with regard to unfavorable outcomes such as thrombotic
events, hemorrhagic transformation, and mortality to
further explore potential concerns regarding safety and
efficacy of this treatment.
In our patient’s case, the significantly prolonged aPTT

at the initial blood examination was immediately nor-
malized, and the IVT therapy could be continued upon
confirming dramatic reduction of the aPTT just after
initiation of the rt-PA infusion, even though we had
planned to terminate the IVT therapy if the aPTT was
still prolonged [3]. We emphasize that, though this IVT
therapy was carried out in an Asian woman just before
the end of the recommended time limit, it was per-
formed safely and resulted in a satisfactory outcome. We
believe that this case report provides useful information
regarding patients with acute ischemic stroke, including
those with lacunar infarcts who are receiving dabigatran.

Conclusion
We safely performed IVT therapy with rt-PA after rever-
sal of dabigatran with idarucizumab in a patient with
acute lacunar infarct. Treatment with rt-PA was admin-
istered in the emergency setting just before the end of
the recommended time limit of IVT therapy.

Abbreviations
aPTT: Activated partial thromboplastin time; CT: Computed tomography;
DOAC: Direct oral anticoagulant; IVT: Intravenous thrombolytic therapy;
MR: Magnetic resonance; NIHSS: National Institutes of Health Stroke Scale;
NVAF: Nonvalvular atrial fibrillation; rt-PA: Recombinant tissue plasminogen
activator

Fig. 2 Follow-up magnetic resonance (MR) images on day 4. Diffusion-weighted MR image showing prominent regression of the hyperintense
lesion (a, b). T2-weighted MR image showing small high-intensity spots in bilateral putamen due to old ischemic lesion, but no new abnormality
was observed in the posterior limb of the left internal capsule (c, d)
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