
..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

Novel oral anticoagulants in intracardiac

thrombosis resolution: a case series

Mohammed Al-Sadawi 1, Jonathan Francois1, Romy Rodriguez Ortega1,

Violeta Capric 1, and Adam S. Budzikowski2*

1Department of Internal Medicine, SUNY Downstate, 450 Clarkson Ave Box 1199, Brooklyn, NY 11203, USA; and 2Division of Cardiovascular Medicine, Electrophysiology
Section, Department of Medicine, SUNY Downstate, 450 Clarkson Ave Box 1199, Brooklyn, NY 11203, USA

Received 5 January 2020; first decision 28 January 2020; accepted 29 May 2020; online publish-ahead-of-print 30 August 2020

Background Vitamin K antagonists (VKAs) have been regarded as the therapy of choice for intracardiac thrombosis for decades
based mostly on observational data. The advent of direct oral anticoagulants (DOACs) has displaced VKAs as the
first-line therapy for multiple thrombotic disorders but not for intracardiac thrombosis. Although limited, there is
growing evidence that DOACs are effective for intracardiac thrombosis and some data suggest that thrombus reso-
lution might be superior to that with warfarin.

...................................................................................................................................................................................................
Case summary Here, we present a series of six patients with left atrial appendage thrombi were treated with a venous thrombo-

embolic dose of DOACs with resolution within 2–6 months with no reported complications.
...................................................................................................................................................................................................
Discussion This case series adds to the accumulating evidence supporting the efficacy of DOACs in the treatment of intracar-

diac thrombi.
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Introduction

Intracardiac thrombosis can be identified in any of the four cardiac
chambers (including atrial appendages) of the heart. Most intracardiac
thrombi are seen in the left atrial appendage (LAA) and left ventricle

in the setting of atrial fibrillation (AF) and post-myocardial infarction.1

The development of intracardiac thrombi stems from Virchow’s
triad: stasis, endothelial injury, and hypercoagulable state. Intracardiac
thrombosis has multiple risk factors including AF, valvular disease,
cardiac devices, heart failure with reduced ejection fraction (EF),
dilated cardiomyopathy, acute myocardial infarction, and chronic left
ventricular (LV) aneurysm with other systemic diseases such as amyl-
oidosis, Behcet’s disease.2–4

The most fearful complication of an intracardiac thrombus is em-
bolization; thrombi that are protruding, mobile or with central echo-
lucency have a greater predisposition to embolize.5 Transthoracic
echocardiography is the most used modality to diagnose intracardiac
thrombosis. It has a sensitivity of 90–95% and a specificity 85–90% for
the detection of LV thrombi.6 Transoesophageal echocardiography
(TOE) has an even greater sensitivity and specificity by providing

Learning points

• Atrial arrhythmias are associated with high risk of intracardiac
thrombus formation.

• Venous thromboembolic therapeutic dose of rivaroxaban
maybe effective in treatment of intra-atrial thrombosis in

patients with atrial arrhythmias.
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.more detailed information but is considerably more invasive and not
without associated risks. Intracardiac echocardiography maybe simi-
larly useful in LAA assessment for thrombus presence.7 Contrast-
enhanced computed tomography of the chest is emerging as well as
helpful tool in intracardiac thrombus assessment.8

The standard of care for intracardiac thrombus is a treatment with a
vitamin K antagonist (VKA), but the guidelines are largely based on ob-
servational studies.4 The use of VKA is limited by interactions with vari-
ous foods, bleeding complications, and need for frequent monitoring;
hence, non-VKAs have been used increasingly for the treatment of intra-
cardiac thrombosis. Therefore, direct oral anticoagulants (DOACs) ap-
pear as a very attractive alternative. To date, no large randomized trials
supporting the use of DOACs in the management of intracardiac
thrombosis have been conducted; however, effectiveness of DOACs
has been confirmed in a variety of thrombotic conditions.9

The aim of this article is to report a series of cases showing the
resolution of intracardiac thrombi with the use of DOACs.

Timeline

Case presentation

Patient 1
A 49-year-old African American female with a past medical history of
hypertension, hypertrophic cardiomyopathy, hyperlipidaemia, obesity,
atrial flutter with two ablation procedures, that presented for recur-
rent atrial fibrillation after electrical cardioversion. She was on rivaroxa-
ban 20 mg daily for 12 months. The patient reported palpitations and
dizziness. Her exercise tolerance decreased from 10 blocks to 2
blocks. A TOE in preparation for cardioversion revealed normal EF,
moderately dilated left atrium (LA), and a density at the bottom of the
appendage consistent with a loosely organized thrombus (Figure 1A).

The patient was given rivaroxaban 15 mg twice a day for 3 weeks
then 20 mg daily for intracardiac thrombus. On follow-up visit at
7 months, the patient reported compliance on medications. A repeat
TOE was performed which revealed spontaneous echo contrast in
the appendage with streaming and no thrombus seen (Figure 1B). She
went for elective electrical cardioversion and converted to sinus
rhythm.

Patient 2
A 63-year-old African American male with a past medical history of
non-ischaemic cardiomyopathy, heart failure with reduced EF, hyper-
tension, hyperlipidaemia, paroxysmal atrial fibrillation with two trials
of electrical cardioversion, and a trial of chemical cardioversion with
dofetilide and amiodarone came for follow-up due to symptomatic
atrial fibrillation. He was on 20 mg rivaroxaban for anticoagulation for
4 months. The patient reported palpitations and weakness. He was
sent for TOE in preparation for cardioversion which revealed an esti-
mated EF of 25% with diffuse hypokinesia, moderately dilated LA, and
a thrombus at the bottom of the appendage (Figure 2A).

The patient was given rivaroxaban 15 mg twice a day for 3 weeks
then 20 mg daily for intracardiac thrombus. On follow-up after
2 months, a repeat TOE which revealed markedly dilated LA with
spontaneous echo contrast (‘smoke’) at the appendage without a
thrombus (Figure 2B). He was converted to sinus rhythm with elec-
trical cardioversion.

Patient 3
A 69-year-old African American female with a past medical history of
hypertension presented with a newly diagnosed atrial fibrillation. The
patient reported intermittent palpitations. She was sent for TOE in
preparation for cardioversion which revealed normal EF, moderately

....................................................................................................................................................................................................................
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Time 0

Indication for

anticoagulation

Persistent atrial

fibrillation

Paroxysmal atrial

fibrillation

Newly diagnosed

atrial fibrillation

Persistent atrial

fibrillation

Atrial flutter Persistent atrial

fibrillation

Type of anticoagulation Rivaroxaban Rivaroxaban None Rivaroxaban Rivaroxaban Rivaroxaban

Dose of anticoagulation 20 mg daily 20 mg daily 20 mg daily 20 mg daily 20 mg daily

Time 1

Presenting symptoms Palpitation and dizziness Palpitation and weakness Palpitation Palpitation Palpitation and

dizziness

Palpitation

Echocardiographic finding Left atrial thrombus Left atrial thrombus Left atrial thrombus Left atrial thrombus Left atrial thrombus Left atrial thrombus

Type of anticoagulation

for Management

Rivaroxaban Rivaroxaban Rivaroxaban Rivaroxaban Rivaroxaban Rivaroxaban

Dose of anticoagulation 15 mg twice a day for 3

weeks then 20 mg

daily

15 mg twice a day for 3

weeks then 20 mg

daily

15 mg twice a day

for 3 weeks then

20 mg daily

15 mg twice a day

for 3 weeks then

20 mg daily

15 mg twice a day

for 3 weeks then

20 mg daily

15 mg twice a day

for 3 weeks then

20 mg daily

Time 2

Follow-up

echocardiography

No thrombi No thrombi No thrombi No thrombi No thrombi No thrombi

Follow-up time 7 months 2 months 6 months 5 months 2 months 2 months
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. dilated LA, and mobile oblong shaped mass at the distal portion of
the appendage consistent with thrombus (Figure 3A).

She was started on rivaroxaban 15 mg twice a day for 3 weeks
then 20 mg daily for intracardiac thrombus. During follow-up after
6 months, she was sent for a repeat TOE which revealed spontan-
eous echo contrast in the appendage with streaming and no throm-
bus seen (Figure 3B). She went for elective electrical cardioversion
and converted to sinus rhythm.

Patient 4
A 67-year-old African American female with a past medical history of
Type II diabetes mellitus, hypertension, hyperlipidaemia, breast cancer
after mastectomy, and atrial fibrillation was referred for atrial fibrilla-
tion ablation despite therapy with dofetilide. She was on 20 mg rivar-
oxaban daily for 3 months. The patient reported palpitations. She was
sent for TOE in preparation for ablation which revealed a normal EF
and a thrombus at the bottom of the appendage (Figure 4A).

The patient was switched to rivaroxaban 15 mg twice a day for
3 weeks then 20 mg daily for intra-atrial thrombus. On follow-up
after 5 months, she was sent for a repeat TOE which revealed mildly
dilated LA with no thrombus identified (Figure 4B). She went for an
elective ablation which was successful.

Patient 5
A 70-year-old African American male with a past medical history
of hypertension, Type 2 diabetes mellitus, and atrial flutter was

Figure 1 TOE images of left atrial appendage thrombus and sub-
sequent thrombus resolution.

Figure 2 TOE images of left atrial appendage thrombus and sub-
sequent thrombus resolution.

Figure 3 TOE images of left atrial appendage thrombus and sub-
sequent thrombus resolution.
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referred for ablation therapy. The patient is being treated with
rivaroxaban 20 mg daily for stroke prophylaxis for the last
6 months. The patient reported intermittent palpitations and diz-
ziness. He was sent for TOE which revealed normal EF, mildly
dilated LA, and density in the tip of the appendage consistent with
thrombus (Figure 5A).

His medications were modified to rivaroxaban 15 mg twice a day
for 3 weeks then 20 mg daily for intracardiac thrombus. Follow-up
after 2 months, the patient reported compliance on medications. He
was sent for a repeat TOE which revealed no thrombus (Figure 5B).
He later underwent a successful ablation.

Patient 6
A 64-year-old African American female with a past medical history of
chronic obstructive pulmonary disease on home oxygen, non-
ischaemic cardiomyopathy, heart failure with mid-range EF, obstruct-
ive sleep apnoea, pulmonary arterial hypertension, Type 2 diabetes
mellitus, hypertension, mitral valve replacement, hypothyroidism,
and atrial flutter resistant to rate control presented after referral for
atrial flutter ablation. She is being treated with rivaroxaban 20 mg
daily for 12 months. The patient still reported palpitations. She under-
went TOE which revealed an estimated EF of 40% with diffuse hypo-
kinesia, markedly dilated LA, and a thrombus was identified at the
LAA (Figure 6A).

Figure 4 TOE images of left atrial appendage thrombus and sub-
sequent thrombus resolution.

Figure 5 TOE images of left atrial appendage thrombus and sub-
sequent thrombus resolution.

Figure 6 TOE images of left atrial appendage thrombus and sub-
sequent thrombus resolution...

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

.

4 M. Al-Sadawi et al.



..

..

..

..

..

..

..

..The patient was given rivaroxaban 15mg twice a day for 3weeks then
20mg daily for intracardiac thrombus. On follow-up after 2months, she
was sent for a repeat TOE which revealed markedly dilated LA with
spontaneous echo contrast (‘smoke’) at the appendage without a throm-
bus (Figure 6B). She then underwent atrial flutter ablation.

Discussion

The current guidelines recommend anticoagulation with VKA for the
treatment of LV thrombus, with a target international normalized
ratio (INR) of 2.0–3.0 for at least 3 months.10 Similarly, left atrial
thrombus should be treated with VKA (INR 2–3) for at least
3 weeks.11 These recommendations are supported mainly by obser-
vational data. A meta-analysis of observational studies of patients
with ST-elevation myocardial infarction and LV thrombus compared
the risk of embolization and effects of treatment with VKA showing
decrease in the risk of embolization and formation of mural throm-
bus.4 However, warfarin, considered the preferred treatment for
intracardiac thrombosis, poses many challenges to both clinicians and
patients because of its slow onset or action, bleeding complications,
narrow therapeutic window requiring frequent monitoring, and inter-
actions with various foods and drugs.12

These concerns have been largely mitigated with the use of
DOACs. Direct oral anticoagulants possess several advantages over
VKA. These include rapid onset, no need for laboratory monitoring,
fixed dosing lesser risk of bleeding and no interaction with food.1

Direct oral anticoagulants are currently approved for the treatment
of acute venous thromboembolism (VTE), prevention of recurrent
VTE, prevention of stroke, and systemic embolism in non-valvular AF
and VTE prophylaxis in major orthopaedic surgery.13 Despite the
many advantages of DOACs, the lack of randomized trials has
resulted in their limited use for the treatment and prevention of intra-
cardiac thrombosis.14,15

Our cases are supported by multiple published articles provid-
ing evidence on the efficacy of DOACs in the treatment of intra-
cardiac thrombosis. Shokr et al.16 demonstrated multiple cases
revealing the resolution of LV thrombus with apixaban and rivar-
oxaban. Several case reports have been published on LV throm-
bus secondary to tachycardia-induced and hypertrophic
cardiomyopathies that have been treated with DOACs.17,18

Hammerstingl et al.19 evaluated the resolution rates of LAA
thrombi with DOACs in patients who failed VKA therapy. The ab-
solute resolution rates of DOACs (61%) were significantly higher
than VKA (8.1%). Hao et al.20 compared the efficacy and safety of
dabigatran (fixed dose of 150 mg) with warfarin for the treatment
of intracardiac thrombus in patients with non-valvular AF. Out of
the 19 patients treated with dabigatran, 17 patients (89.5%) had
complete thrombus resolution in 3 months. Furthermore, a col-
lection of data from multiple case reports suggested that DOACs
had a 90% complete thrombus resolution rate without causing
any bleeding complications.1

Conclusion

This case series adds to the accumulating evidence supporting the ef-
ficacy of DOACs in the treatment of intracardiac thrombi. Further

randomized trials are needed to provide solid evidence with that re-
spect with one of them being apixaban vs. warfarin in patients with
LV thrombus (ClinicalTrials.gov identifier: NCT03232398).
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