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Abstract: It is essential for acute ischemic stroke (AIS) patients to receive timely revascularization.

However, intravenous thrombolysis (IVT) is not recommended for AIS patients with warfarin associated

hypocoagulability. Meanwhile, monotherapy of coagulation factors or vitamin K is unable to reverse

anticoagulation of warfarin in emergency. Thus, developing an effective IVT strategy poses a challenging

task for these fragile population. Herein, an 82-year-old male, on regular administration with warfarin

because of nonvalvular atrial fibrillation (NVAF), suffered from AIS and had an elevated international

normalized ratio value of 1.72 and prolonged prothrombin time of 18.2 s at stroke onset. For normalizing

INR, combination of 4 factor prothrombin complex concentrate, fresh frozen plasma and vitamin K, were

administrated. Finally, the patient successfully received recombinant tissue plasminogen activator (rt-PA),

with an obviously neurological improvement. This case shows a feasible role of IVT therapy with rt-PA after

reversal of coagulation regarding AIS patients with warfarin-related hypocoagulability.
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Introduction

Warfarin is used to prevent ischemic stroke (IS) in patients
with atrial fibrillation (AF). However, the annual acute
ischemic stroke (AIS) risk is approximately 1.7 percent for
warfarin-treated AF patients, occurring despite 30% of
them having an international normalized ratio INR) within
the therapeutic range (2.5-3.5) (1). Timely revascularization
is essential for AIS patients, while intravenous thrombolysis
(IVT) is not recommended for patients with INR >1.7 or/
and prothrombin time (PT) >15 s because of increased risk
of bleeding (2). In addition, traditional reversal strategy with
vitamin K is hardly to normalize INR rapidly. Goldstein
et al. revealed that rapid INR reduction (INR <1.3 at
30 min after the end of infusion) was achieved in 55%
(48/87) patients using vitamin K and 4-factor prothrombin
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complex concentrate (4F-PCC) compared with 10%
(8/81) of patients receiving vitamin K and fresh frozen
plasma (FFP). Insufficient normalization of INR inevitably
limits the application of IV, making a poor outcome in
these patients (3). For such challenging task, combined
utilization with 4F-PCC, FFP and vitamin K may represent
a reasonable alternative regarding the improvement of time
to INR normalization. Here, we report a nonvalvular atrial
fibrillation (NVAF) patient under warfarin treatment who
suffered from AIS and had an elevated INR and prolonged
PT at stroke onset. Finally, thrombolytic therapy was
successfully applied after reversal of warfarin in present
patient. We present the following article in accordance with
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-868).
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Figure 1 Images imported to our emergency center upon admission. Head computed tomography (CT) imaging of the supply area of right

basal ganglia prior to reversal of warfarin (A; area with red solid line); CT imaging 24 hours after IVT revealed acute infarction (B; area with

red solid line) and mild hemorrhagic transformation of parenchymal hematoma type 1 (B; area with red dotted line); CT imaging one year

after IVT showed a low-density area due to old ischemic stroke (C; area with red solid line).

Case presentation

An 82-year-old male (weight of 57 kg) was admitted to our
emergency department within 90 minutes after experiencing
sudden onset of dysarthria and left-sided hemiparesis on
Mar 10, 2017, with an initial National Institutes of Health
Stroke Scale (NIHSS) score of 40 (very severe stroke),
indicating a poor prognosis and necessity for thrombolytic
or mechanical intervention. Head computed tomography
(CT) was performed immediately after arrival in the
hospital (Figure 14). Before AIS, he was receiving warfarin
at the dosage of 3.75 mg daily for more than 10 years due
to NVAF, and had a history of AIS 10 years ago but without
severe sequelae. For the present patient, CHA,DS,-VAS.
score, which is recommended for assessment of stroke risk
in patients with AF, was 4 and indicated a high stroke risk.
After admission, his blood examination showed an elevated
INR value of 1.72 (reference: 0.80-1.25) and prolonged
PT of 18.2 s (reference: 9.40-12.50 s), precluding IVT.
Besides, mechanical thrombectomy was unavailable in our
center. Thus, reversal of anticoagulation was considered
before receiving IVT therapy with recombinant tissue
plasminogen activator (rt-PA). For normalizing INR, 4
factor prothrombin complex concentrate (4F-PCC) 200 IU,
fresh frozen plasma (FFP) 260 mL and vitamin K; 10 mg
were administrated by slow infusion. Thirty minutes later,
the patient’s coagulation was improved accompanied with
reductive INR value of 1.5 and PT of 16.8 s. Given that the
PT was still longer than 15 s, additional 120 mL of FFP was

© Annals of Palliative Medicine. All rights reserved.

administrated. For IVT, an intravenous bolus of 5.13 mg
of rt-PA (51.3 mg totally, 0.9 mg/kg) was administered
intravenously at 159 minutes after the onset of symptoms,
followed by remaining 46.17 mg via continuously
intravenous infusion within 1 hour. After 24 hours of
the thrombolysis (Mar 11, 2017), the patient’s NIHSS
score markedly improved from 40 to 33, and the CT scan
showed a mild hemorrhagic transformation of parenchymal
hematoma (PH) type 1 (Figure 1B). Warfarin at the dosage
of 3.75 mg resumed on day 14 post-IVT (Mar 24, 2017)
and the patient’s NIHSS score was gradually improved to
11 during 3-month follow-up (Jun 15, 2017). A CT scan
one year later (Mar 15, 2018) showed a low-density area
due to old ischemic stroke without hemorrhage (Figure 1C).
Timeline of the treatment and follow-up in this patient is
presented in Table 1. All procedures performed in studies
involving human participants were in accordance with
the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this manuscript and any
accompanying images.

Discussion

Atrial fibrillation is the most common arrhythmia, with
a prevalence of approximately 1% among the adult
population (4). Patients with NVAF, due to their
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Table 1 Timeline of the treatment and follow-up in the present patient
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Dysarthria and left-sided hemiparesis
Admitted to emergency department (NIHSS score: 40; INR: 1.72; PT: 18.2 s)
Reversal of anticoagulation: 4F-PCC 200 IU, FFP 380 mL, vitamin K1 10 mg

Mild hemorrhagic transformation; NIHSS score: 33

Time course Date Events

Stroke onset Mar 10, 2017

90 minutes Mar 10, 2017

110 minutes Mar 10, 2017

159 minutes Mar 10, 2017 IVT: rt-PA 51.3 mg

24 hours after IVT Mar 11, 2017

14 days Mar 24, 2017 Warfarin resumed (3.75 mg)
3 months Jun 15, 2017 NIHSS score: 11

12 months Mar 15, 2018

CT scan showed a low-density area due to old ischemic stroke without hemorrhage

NIHSS, National Institutes of Health Stroke Scale; INR, international normalized ratio; PT, prothrombin time; 4F-PCC, 4-factor prothrombin
complex concentrate; FFP, fresh frozen plasma; IVT, intravenous thrombolysis; rt-PA, recombinant tissue plasminogen activator; CT,

computed tomography.

pathological hypercoagulability, have a 5-fold increased
risk of ischemic stroke relative to those without NVAF (5).
According to a meta-analysis for NVAF patients (6),
adjusted-dose of warfarin was associated with a 64%
reduction in stroke, and the absolute risk reduction in all
strokes was 2.7% per year for primary prevention and 8.4%
per year for secondary prevention. Given above reasons,
warfarin as well as direct oral anticoagulants (DOACs) have
been generally used for stroke prevention in patients with
NVAF. However, the annual AIS risk remains about 1.7% in
warfarin-treated NVAF patients (1). It is of note that direct
IVT is not recommended for AIS patients with INR >1.7
or/and prothrombin time (PT) >15 s because of increased
risk of bleeding (2). For these fragile population, the
reversal strategy of warfarin-related coagulation is pivotal.
Saniak ez al. showed that standard IV'T underwent within a
3-hour time window from stroke onset had clinical benefit
and did not increase the risk of cerebral hemorrhage in
patients with AF and AIS (7). Therefore, consideration also
needs to be given to the importance of thrombolytic timing.

The common method of supplementation of coagulation
factors (4F-PCC, FFP) in combination with vitamin K is
used to fast reversal of warfarin in such clinical setting.
(I) Certainly, administration of vitamin K is the most
straightforward intervention to counteract the effect of
warfarin (8,9). However, the value of INR starts to drop
within 4 hours of vitamin K infusion and will be normalized
after 12-16 hours. Thus, monotherapy of vitamin K is
unable to reverse anticoagulation of warfarin in emergency;
(II) FFP, contained a low concentration of factors II, VII, IX
and X, was used to be the most common coagulation factor
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replacement product for rapid reversal of warfarin in North
America (10,11). The use of FFP also has some limitations,
including the risk of volume overload and transfusion
reactions, as well as insufficient normalization of INR value
(10,11); (III) as for 4F-PCC, it contains seven coagulation
factors (factors II, VII, IX, X, protein C and protein S) and
causes rapid reversal of warfarin-induced coagulation (12).
4F-PCC has been available in urgent reversal of warfarin
therapy for decades in Europe, while it was not approved
until 2008 in Canada and 2013 in the USA, mainly due to
the uncertainty of prothrombotic complications. Recently, a
meaningful meta-analysis study has been conducted on the
focus of this issue by pooling nineteen studies with 2,878
patients and demonstrated that 4F-PCC is an effective
and safe option in reversal of warfarin associated bleeding
episodes (13). Chausson ez 4/. also suggested that reversal
strategy of 4F-PCC bolus and vitamin K before IV'T was
feasible and safe in AIS patients under warfarin with INR
>1.7, without increasing the risk for intracerebral bleeding
or other complications (14). Summarily, combination of
vitamin K, PCC and FFP is likely to be an alternative with
a good balance between efficacy and safety in AIS patients
with hypocoagulability.

In the present AIS patient, his significantly elevated
INR and prolonged PT at initial blood examination was
immediately normalized with the combination of vitamin
K, PCC and FFP. Since the thrombolysis was timely carried
out within 3 hours from our patient’s onset of stroke,
sufficient dosage of rt-PA (0.9 mg/kg) was administrated,
resulting in a satisfactory outcome. We believe that this case
report provides useful information regarding IVT strategy
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in AIS patients with warfarin-associated hypocoagulability.
However, no RCTs have been conducted to evaluate the
reversal strategy for these patients, thus further high-quality
real-world studies on evaluation of this issue are necessary.

Based on the clinical setting of this case and current
evidence, IVT therapy with rt-PA after reversal of warfarin
may represent feasible and safe regarding AIS patients with
warfarin-related hypocoagulability.
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