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Hemorrhagic Transformation of Ischemic Stroke in Patient
Treated With Rivaroxaban
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Abstract

Rivaroxaban (BAY 59-7939) is an oral factor Xa inhibitor used
for stroke prevention in atrial fibrillation. There are currently no
evidence based guidelines for treatment of hemorrhagic side effects
of factor Xa inhibitors. We report a case of delayed hemorrhagic
conversion of an ischemic infarct in a 60-year-old male treated with
rivaroxaban for stroke prevention in a setting of paroxysmal atrial
fibrillation. The patient presented with generalized discomfort and
malaise as well as worsening of expressive aphasia from a prior
infarct. In addition, right superior quadrantanopsia was present. CT
head at 140 minutes and 8 hours following symptom onset revealed
confluent petechiae and linear gyral hyperintensities of the left tem-
poral lobe without mass effect, classified as type 2 Hemorrhagic
Transformation (HI2). The patient received a single unit of fresh
frozen plasma (FFP) and three doses of Vitamin K. He remained
clinically stable without need for neurosurgical intervention, and
was subsequently discharged with a plan to commence aspirin
therapy five days after onset and switch to dabigatran two weeks
later for management of paroxysmal atrial fibrillation. Hemorrhag-
ic transformation in this case remained clinically stable following
conservative therapy, likely due to pharmacological clearance of
rivaroxaban. Prothrombin complex concentrates may be considered
for emergent reversal of rivaroxaban.
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Introduction

Rivaroxaban (BAY 59-7939) is an oral factor Xa inhibitor
used for stroke prevention in the setting of atrial fibrillation.
There are currently no evidence-based guidelines for the
treatment of hemorrhagic complications of factor Xa inhibi-
tors. We report a case of delayed hemorrhagic conversion of
an ischemic infarct in a patient treated with Rivaroxaban.

Case Report

A 60-year-old right-handed African-American male with
history of paroxysmal atrial fibrillation, hypertension, gout,
focal segmental glomerulosclerosis, and prior hemorrhagic
stroke resulting in chronic abdominal pain, presented with
an acute ischemic stroke to an outside institution. At this
time the patient’s examination revealed a right facial droop
and significant hemiparesis, with an expressive aphasia. His
weakness improved within one hour of symptom onset, but
expressive aphasia persisted. At this time he was not a can-
didate for intravenous thrombolysis given the rapidity of
symptom improvement. MRI imaging attained at this time
confirmed a large area of left-fronto-temporal restricted dif-
fusion consistent with acute infarction, with no evidence of
hemorrhage. Noting his failure of therapy on a combina-
tion of aspirin 81 mg daily, nebivolol, and dromedarone for
paroxysmal atrial fibrillation, the patient was subsequently
placed on rivaroxaban 15 mg daily for further stroke pre-
vention.

The patient presented 16 days following this event to
the emergency room with a complaint of warm sensation
and general malaise at 3 PM, about six hours following his
morning dose of rivaroxaban. His residual expressive apha-
sia worsened. There were no new motor or sensory com-
plaints.

Examination revealed right superior quadrantanopsia as
well as expressive aphasia with the ability to name “glasses”
and “pen”. To name keys, he used the phrase “You are my
keys,” and when shown a twenty-dollar bill, he named it
“thirty minted drill.” He was able to follow simple one step
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Figure 1. Axial CT head shows hemorrhagic conversion of left temporal ischemic stroke at 140 minutes (A) and 8 hours (B) after

onset of symptoms, classified as HI2 according to ECASS criteria.

commands. Sentences were brief and agrammatical such as
“We did right well. I said we it. It we stopped. I thought it
low.” Repetition of “no ifs, ands, or buts” was impaired and
yielded “no bet and best.” There was no motor drift, and
no slowing of fast finger movements. There was no hyper-
reflexia noted in the previously affected right side. At one-
hour post onset, PT, INR, and PTT values were 18.0, 2.5,
and 32.5 respectively. Platelet count was 143,000 per mL.
Non-contrast CT imaging demonstrated cortical hyperin-
tensity (Fig. 1A) at 140 minutes after onset of symptoms
consistent with hemorrhagic conversion of left temporal
ischemic stroke.

The patient received levetiracetam for seizure prophy-
laxis and one unit of fresh frozen plasma, along with a 10
mg subcutaneous dose of phytonadione (Vitamin K). Subse-
quent coagulation studies revealed a PT of 14, PTT of 38.9
and an INR of 1.3, approximately 4 hours after symptom
onset. Repeat CT scan 8§ hours after symptom onset was
grossly unchanged (Fig. 1B). According to European Co-
operative Acute Stroke Study (ECASS) criteria, the findings
were classified as HI2 - confluent petechial hemorrhages
and linear hyperintensities without mass effect [1]. Phyto-
nadione 10 mg subcutaneously was also administered on the
second and third hospital days, with an INR of 0.99 noted 48
hours following admission. There was mild improvement of
aphasia and the patient was subsequently discharged to re-
habilitation on the fourth hospital day. Aspirin 81 mg daily
was initiated at five days after symptom onset with plan to
switch to dabigatran therapy two weeks later for treatment
of paroxysmal atrial fibrillation.
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Discussion

We demonstrate hemorrhagic transformation (HT) of an
ischemic infarct 16 days following treatment with rivaroxa-
ban for paroxysmal atrial fibrillation related ischemic infarct.
Imaging classification of hemorrhagic conversion was stated
at grade HI2 (without mass effect) according to ECASS cri-
teria [1]. As the patient’s main presenting complaint was of
generalized malaise and warmth sensation, it remains pos-
sible that HT was actually asymptomatic with onset earlier
than 16 days post ischemic stroke. In a prospective study of
HT by Horning et al, 17%, 23%, and 3% of ischemic stroke
patients were found to have onset of HT in weeks 1, 2, and
3 respectively [1, 2]. Rate of HT in the placebo group of
ECASS 11 was 36.8% and cardioembolic source is frequently
associated in HT [1]. In the Rivaroxaban versus Warfarin in
Nonvalvular Atrial Fibrillation (ROCKET-AF) trial, intra-
cranial hemorrhage rate of 0.5% on rivaroxaban versus 1.2%
on warfarin (p = 0.02) was reported. Hemorrhagic stroke rate
was 0.41% on rivaroxaban versus 0.71% on warfarin (p =
0.024), but rate of HT of ischemic stroke was not reported
[3].

Warfarin is the most frequently used anticoagulant for
the prevention of thromboembolic events in the setting of
atrial fibrillation. Atrial fibrillation is a causative factor in
15-25% of all ischemic strokes [4]. Direct Factor Ila or Xa
inhibition provides an appealing alternative to repetitive
monitoring and uncertain dosing of warfarin in light of di-
etary and drug interactions. Similar stroke prevention rates
and reduced overall hemorrhagic complications have been
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reported for these agents [3]. Rivaroxaban may also have a
future role in prevention of deep venous thrombosis in post-
operative neurosurgical patients [5]. Guidelines and treat-
ment strategies for hemorrhagic complications of warfarin
exist, but there is a paucity of guidance for treatment of acute
complications of oral direct factor inhibitors, with lack of
antidotes.

In this case, neurosurgical intervention was not neces-
sary. If this patient’s hemorrhage worsened, we would be
faced with difficult task of determining the safety of poten-
tial surgical intervention as there is no proven method of re-
versing the effect of Rivaroxaban. This patient was beyond
the time frame for use of activated charcoal to reduce gastro-
intestinal tract absorption.

The half-life of rivaroxaban ranges between 5 - 9 hours
to 11 - 13 hours in patients above 75 years old [6]. While
PT/INR and PTT may be elevated in the setting of rivar-
oxaban use, there is no commercially available assay with
which the current level of anti-coagulation may be accurate-
ly followed. Kaatz et al report that PCC are helpful as an
antidote to rivaroxaban, but have thrombotic complications
[7]. Rivaroxaban’s effect was completely reversed by PCC
as measured by normalization of both PT and endogenous
thrombin potential (ETP) in one prospective study [8]. There
have been no human studies of recombinant factor VIla in
setting of rivaroxaban use and in animal studies it provides
relatively mild reduction of bleeding, independent of riva-
roxaban’s interaction with factor Xa [7]. In addition, there
is concern about pro-thrombotic side effects of recombinant
factor VIla. Administration of PCC appears to be the only
realistic approach to reverse the effect of rivaroxaban given
current clinical data.

In our own patient stability of hemorrhage was likely
due to clearance of rivaroxaban as opposed to the direct ef-
fect of FFP or Vitamin K. Reversal of rivaroxaban’s effect
with FFP has not been evaluated in human or animal stud-
ies [7]. Murine FFP reduced intracranial hemorrhage volume
but did not improve mortality in a mouse model of intra-
cranial hemorrhage in setting of high dose dabigatran (di-
rect Factor Ila inhibitor). Given the need to overcome direct
factor inhibition by dabigatran or rivaroxaban, Kaatz et al
posit that FFP is unlikely to be helpful in emergent reversal
of these agents [7]. Tranexemic acid has been shown to de-
crease blood loss during orthopedic operations on patients
treated with rivaroxaban, but further studies are needed to
assess this effect [7].

The case highlights the management decisions faced
with the use of these novel anticoagulants and the problems
faced from lack of a suitable antidote in a patient that may
need surgical decompression. Prothrombin complex concen-
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trates may be considered for emergent reversal of rivaroxa-
ban.
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