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Abstract

Novel oral anticoagulants (NOACs) have made the use of anticoagula-
tion in patients with atrial fibrillation (AFib) much more convenient and
predictable. It is a very common practice to hold anticoagulation either
in anticipation of surgical procedures (to prevent excessive bleeding) or
in case of acute bleeding episodes. This abrupt withdrawal of anticoagu-
lation tilts the balance in favor of pro-thrombotic state in the body. We
present a case of a 60-year-old man with past medical history of AFib
who abruptly discontinued his apixaban (Eliquis). This patient presented
to emergency room with the complaint of weakness and numbness of
left arm and left half of the face. Stroke code was activated, and patient
received tissue plasminogen activator (t-PA). This resulted in significant
improvement of symptoms within hours of receiving treatment. Later
during the same day, patient developed numbness and tingling of fingers
of left hand. On physical exam, left hand was cold to touch and radial
pulse was absent. Arterial duplex revealed occluded ulnar and radial ar-
teries. Vascular surgery performed embolectomy to establish blood flow
in the radial and ulnar arteries. Transthoracic echocardiogram revealed
large left atrial mass attached to the atrial septum. Most likely t-PA infu-
sion in the setting of atrial mass led to distal showering of emboli result-
ing in stenosis of radial and ulnar arteries. The left atrial mass was most
likely thrombus as patient had cardiac imaging including transthoracic
echocardiogram and computed tomography of heart prior to these events
which did not reveal any mass in left atrium. In short, as clinicians we
should be aware of the hypercoagulability associated with withdrawal of
anticoagulation. In addition, we should be wary of the challenges associ-
ated with differentiating cardiac masses of different etiology.
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Introduction

Novel oral anticoagulants (NOACs) have made the use of an-
ticoagulation for thromboembolic prevention more conveni-
ent in patients with atrial fibrillation (AFib). This has made
the routine use of these medications very common. As physi-
cians, we come across this situation a number of times where
we have to hold the anticoagulation when the patient is go-
ing for an invasive procedure or there is uncontrolled bleed-
ing. One of the adverse effects of holding NOACsS therapy for
longer period of time is the “rebound hypercoagulation”. This
is something that is often overlooked in routine practice. We
describe a case, where discontinuation of apixaban resulted in
a large thrombus formation in left atrium which not only led to
ischemic stroke but also brachial artery thrombosis requiring
embolectomy. It was a challenging to differentiate large left
atrial thrombus from myxoma, as the thrombus was not in left
atrial appendage rather it was close to septal wall.

Case Report

A 60-year-old man with the past medical history of AFib,
pulmonary embolism (PE) and hypertension presented to the
emergency room (ER) with the presenting complaint of weak-
ness and numbness of left arm and left half of the face that
started approximately 90 min prior to the presentation. The
patient was taking apixaban (5 mg twice daily) for his AFib.
However, mistakenly patient stopped taking apixaban after he
was told by his primary medical doctor to stop losartan. On
arrival to ER, stroke code was called given patient’s symptoms
and his National Institutes of Health stroke scale (NIHSS)
score in ER was 3. Being in the therapeutic window, the pa-
tient received intravenous tissue plasminogen activator (t-PA)
bolus in ER which led to significant improvement in the symp-
toms. Later that day, the patient developed new onset numb-
ness and tingling of his left hand with cold fingers as compared
to the right hand. On assessment, patient was found to have a
good brachial pulse, but the radial pulse was not palpable on
the left side. An arterial duplex of the left arm was ordered,
which revealed diminished blood flow in the brachial artery
and occluded ulnar and radial arteries. After getting approval
from neurology, vascular surgery performed brachial artery
embolectomy, which was 24 h after he received t-PA. Patient
was started on heparin infusion and blood flow to the distal
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Figure 1. Transthoracic echocardiogram image with parasternal long axis view. Yellow arrow points towards the left atrial mass.

extremity was adequately established. For the further workup
of stroke, a transthoracic echocardiogram was done to rule out
cardio-embolic source for the acute stroke and radial arterial
occlusion. Surprisingly, the patient was found to have a 2.1 x
2.8 cm large mobile mass in the left atrium that was attached
to the atrial septum (Figs. 1-3).

This was a new finding as patient had transthoracic
echocardiogram and computed tomography 2 months prior to
this event and there was no evidence of left atrial mass at that
time. Given the acute nature of development of this mass, it
was presumed to be a thrombus. Repeat echocardiogram was

performed on day 6 of hospital stay and showed the similar
left atrial thrombus attached with the atrial septum, unchanged
from the prior study. Patient was bridged to coumadin with
heparin infusion during hospital stay and discharged home
safely on coumadin after a total hospital stay of 1 week.

Follow-up and outcomes

After getting discharged from hospital, patient was followed
up and workup for thrombophilia was done that came back

Figure 2. Transthoracic echocardiogram image with parasternal short axis view. Yellow arrow points towards the left atrial mass.
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Figure 3. Transthoracic echocardiogram image with apical four-chamber view. Yellow arrow points towards the left atrial mass

at the septal wall.

negative. Patient had normal protein C and S activity, normal
anticardiolipin IgG and IgM antibody level and negative beta-2
glycoprotein antibody assay. Patient was negative for factor V
Leiden mutation and prothrombin gene mutation. Patient was
advised to get a repeat echocardiogram. Unfortunately, patient
lost follow-up because of pandemic crisis. An echocardiogram
was repeated after 1 year that showed complete resolution of
the thrombus in the left atrium (Fig. 4).

Discussion

Apixaban is one of the novel oral anticoagulants agents that
have been approved for the use of prophylaxis of stroke in

patients with non-valvular AFib. Its mechanism of action in-
volves the inhibition of both free factor X-a and factor X-a in
complex with its cofactor V-a in prothrombinase complex. It
is found to be much more convenient as compared to warfarin
since it does not need monitoring to ensure its therapeutic lev-
els. Whereas response is quicker and much more predictable,
there is an increased risk of thrombosis upon abrupt discon-
tinuation of apixaban when compared to warfarin [1].

Late in the 2011, rivaroxaban was one of the first oral non-
vitamin K antagonists that were approved to be used for non-
valvular AFib after proven non-inferior to warfarin in stroke
prophylaxis among non-valvular AFib patients. This was
based largely on the results of phase III trials of ROCKET-AF
trials (Rivaroxaban, One-Daily, Oral, Direct Factor Xa inhibi-

Figure 4. Repeat transthoracic echocardiogram with apical four-chamber view (left) and parasternal short axis view (right), il-

lustrating complete resolution of left atrial thrombus.
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tion Compared with Vitamin K inhibition for Prevention of
Stroke and Embolism Trial in Atrial Fibrillation) [2]. In con-
trast, post-hoc analysis of same trial revealed an increased risk
of thrombosis seen in the patients on rivaroxaban as compared
to warfarin after the discontinuation of medication in their
first 3 - 30 days, when they were transitioned back to open-
label vitamin K antagonist (VKA) therapy. There is no clear
consensus on the etiology for this transient hypercoagulabil-
ity after the discontinuation of oral anticoagulant. There is a
temporary increase in total fibrin and thrombin formation in
these patients after the medication is discontinued which cre-
ates a pro-thrombotic state [3]. In case of stroke, these patients
are shown to present with poor prognosis and a higher NIHSS
score [4, 5]. Similarly post-hoc analysis of ROCKET-AF tri-
al showed an increased risk of cerebrovascular events after
discontinuation of oral rivaroxaban in ensuing 30 days [6].
This risk persists when these oral anticoagulants are stopped
transiently for an invasive procedure or due to bleeding risk.
In fact, there is an increased thromboembolic risk when anti-
coagulation is stopped for increased bleeding risk [7, 8]. Most
of the studies on factor Xa inhibitors regarding “rebound hy-
percoagulability” after their abrupt discontinuation have been
done on rivaroxaban mainly [9]. Whereas effects of apixaban
discontinuation were studied mainly in the ARISTOTLE trial
when the study population was transitioned to VKA. Here
an increased risk of bleeding and thromboembolism was ob-
served but it was mainly attributed to initiation of VKA rather
than apixaban [1]. However, in light of above-mentioned find-
ings, Food and Drug Administration has a black box warning
sign for increased risk of thrombosis after discontinuation of
apixaban.

Getting back to our patient, he was on apixaban that was
abruptly discontinued. The cardiac mass looked like a classic
cardiac myxoma (Figs. 1-3) in the setting of anatomy and re-
cent stroke, but absence of any constitutional symptoms and
negative imaging 2 months prior to this presentation makes it
unlikely for the mass to be myxoma. Since it is very unusual
for a cardiac tumor to grow that fast in a period of months,
this atrial mass was attributed as a thrombus. Furthermore,
lack of sign of infection with negative blood cultures and its
location on low-flow atrial walls makes cardiac vegetation less
likely. Diagnosis of left atrial mass is challenging. Computed
tomography [10], magnetic resonance imaging [11] and con-
trast echocardiography [12] can be used to visualize the mass
better for diagnostic purposes but they all have limitations and
can misdiagnose left atrial thrombus for myxoma. Biopsy of
the mass with histopathological assessment remains the gold
standard. Literature review by Mahmoud et al showed 24 cases
of left atrial thrombi misdiagnosed as myxoma [13]. Of these
cases, 20 patients had underlying hypercoagulable state [13].
In our patient, administration of t-PA for the stroke most likely
led to showering of emboli from the atrial thrombus leading
to brachial artery thrombosis from cardiac thrombo-embolism.
The management of left atrial thrombus usually depends upon
the characteristics of the thrombus. Although there are studies
about management of left atrial thrombus with thrombolysis
followed by anticoagulation (with heparin infusion) 24 h after
t-PA infusion. But the decision mainly depends upon the char-
acteristics of thrombus, as with an old, well-organized throm-
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bus with thin stalk, there is increased risk of fragment shedding
after thrombolysis. Whereas, in case of new, smooth walled,
mobile mass, the chance of fragment shedding is relatively less
[14]. The decision of anticoagulation after thrombolysis also
proves to be clinical conundrum due to increased risk of bleed-
ing in post t-PA patients.

Thrombolytic therapy with t-PA is used in stroke patients
who are within the therapeutic window (3 - 4.5 h since the
start of symptoms) and do not have any contraindications to
it. However, there is evidence that t-PA can itself turn the bal-
ance towards coagulation by inducing secondary activation of
coagulation cascade and inhibition of endogenous fibrinolysis
[15]. Therefore, adjuvant anti-coagulation after 24 h of t-PA
induction was recommended in older guidelines [15], but it
was later abolished because of scarcity of evidence. There is
at least one reported case of patient developing ventricular
thrombus after the infusion of t-PA, which was treated with
heparin infusion and later resolved on its own, as seen on echo-
cardiography performed later [16]. But this possibility seems
less likely in our case, since the thrombus was observed within
24 h of t-PA infusion. And the recent withdrawal of apixaban
causing rebound hypercoagulability seems to be a more plau-
sible explanation for the thrombus.

Learning points

Diagnosis of left atrial mass is challenging without histopatho-
logical analysis of biopsy specimen. Possibility of left atrial
thrombus should be considered for patients with hyperco-
agulable state. With increased use of NOACs, we should be
weary of rebound hypercoagulable state secondary to abrupt
withdrawal.
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