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Direct acting oral anticoagulants (DOACs) are increasingly used as off-label alternatives
to vitamin K antagonists for the treatment of left ventricular (LV) thrombus. However,
efficacy data is limited to small case series and one meta-analysis of case reports. We
aimed to determine the efficacy and safety of DOACs in treatment of LV thrombus utiliz-
ing transthoracic echocardiography (TTE) and clinical outcomes. We identified 52
patients (mean age = 64 years, 71% men) treated with a DOAC for LV thrombus (n = 26
apixaban, n = 24 rivaroxaban, and n = 2 dabigatran). Thirty-five of the 52 patients had a
follow-up TTE after DOAC initiation. The primary end point was defined as resolution of
LV thrombus (in patients with a subsequent TTE), or death, major bleeding requiring
transfusion, intracranial hemorrhage, ischemic stroke, or peripheral embolization. An
experienced echocardiographer (M.L.M.) reviewed all TTEs for presence or absence
of LV thrombus without knowledge of time point or clinical data. Twenty-nine of the
35 (83%) patients who underwent follow-up TTE had resolution of LV thrombus, with a
mean duration of 264 days. Of the total study population, there was 1 cardioembolic event
(transient ischemic attack) 52 days after initiating DOAC, 3 gastrointestinal bleeds requir-
ing transfusion, and 1 patient with epistaxis requiring transfusion. All patients with
a hemorrhagic complication were receiving concomitant antiplatelet therapy. DOAC ther-
apy appears promising for the treatment of LV thrombus. A larger, prospective study
is warranted to confirm these results. © 2019 Elsevier Inc. All rights reserved. (Am J
Cardiol 2019;124:367−372)
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Left ventricular (LV) thrombus is a well-recognized
complication of systolic dysfunction, particularly after
myocardial infarction. Wall motion abnormalities lead to
blood pooling and subsequent thrombus formation, placing
the patient at risk for cardioembolic stroke and systemic
embolization. Current guidelines recommend vitamin
K antagonists (VKA) for treatment of left ventricular
thrombus.1−3 However, the favorable pharmacological and
clinical profile of direct acting oral anticoagulants (DOAC)
make them increasingly attractive alternatives to VKA.
Although there is substantial evidence regarding efficacy of
DOACs for thromboembolic prophylaxis in patients with
atrial fibrillation, efficacy of treatment in patients with
LV thrombus is limited to small case series and one meta-
analysis of case reports.4−7 We aimed to determine the
efficacy of DOACs in treatment of left ventricular thrombus
utilizing transthoracic echocardiography (TTE) and clinical
outcomes.
Methods

We conducted this single-center retrospective study at
Saint Luke’s Mid America Heart Institute in Kansas City.
This study was approved by the Institutional Review Board
at Saint Luke’s Hospital of Kansas City. Between October
7, 2010 and October 12, 2018, 701 patients at our institution
had TTEs performed with definite, probable, or possible LV
thrombus. A review of medical records confirmed that 73 of
these patients had been subsequently treated with a DOAC
medication. These patients were not on anticoagulation
before the encounter in which LV thrombus was diagnosed.
To confirm the presence of a definite LV thrombus, one
cardiologist (M.L.M) subsequently reviewed all initial and
follow-up TTEs in a random and blinded fashion to confirm
presence or absence of LV thrombus, and in cases with
thrombus, to measure maximum thrombus area. This was
done without knowledge of clinical data. Only cases with
discrete, measurable LV thrombus were included. Ulti-
mately 52 patients comprised the study group. Clinical and
demographic data for these patients was then abstracted
from the medical record and entered into a REDCap data-
base for subsequent analysis. REDCap is a HIPAA compli-
ant web application for building and managing online
surveys and databases.

The primary end point was defined as resolution of LV
thrombus (in patients undergoing subsequent TTE), or
death, major bleeding requiring transfusion, intracranial
hemorrhage, ischemic stroke, or peripheral embolization.
Results

Baseline clinical and demographic characteristics of the
52 patients with a confirmed and measurable LV thrombus
are shown in Table 1. Of these patients, 26 were treated
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Table 1

Baseline clinical and demographic characteristics of the 52 patients with left ventricular thrombus

Age Gender BMI CHA2DS2 -

Vasc

HAS-BLED

score

Tobacco

abuse

On anti-platelet

agents at the

time of DOAC

Moderate-severe

valvular disease

EF on

baseline

TTE (%)

DOAC DOAC

total daily

dose (mg)

34 Female 30 4 1 + Aspirin o 35 Apixaban 10

34 Male 29 1 0 o No +(MR) 15 Apixaban 10

37 Male 24 1 0 + No o 10 Rivaroxaban 20

42 Male 35 4 2 o Aspirin o 19 Rivaroxaban 20

44 Male 33 3 0 + No +(MR) 30 Apixaban 10

46 Male 25 1 1 o Aspirin o 52 Rivaroxaban 20

46 Female 34 2 0 o No o 40 Apixaban 10

50 Female 34 3 2 + Aspirin o 12 Rivaroxaban 15

50 Male 31 2 0 o No o 20 Rivaroxaban 20

50 Male 34 2 2 o Aspirin o 25 Apixaban 10

51 Female 66 4 1 + Aspirin o 20 Apixaban 10

52 Female 28 2 1 o Clopidogrel o 43 Apixaban 10

56 Male 30 2 1 o Aspirin o 39 Rivaroxaban 20

56 Male 28 5 2 o Aspirin +(MR) 15 Apixaban 10

57 Male 32 2 1 + Aspirin o 35 Rivaroxaban 20

57 Male 21 1 1 + Aspirin +(MR) 14 Apixaban 10

57 Female 26 3 1 o Aspirin o 18 Apixaban 10

58 Male 41 2 1 o Aspirin o 15 Rivaroxaban 15

58 Male 34 1 1 o Aspirin o 20 Dabigatran 300

58 Male 33 1 1 o Aspirin o 39 Rivaroxaban 20

58 Male 37 1 1 o Aspirin o 23 Apixaban 10

60 Male 20 1 0 o No o 10 Apixaban 10

60 Female 33 2 1 o Aspirin/Clopidogrel o 20 Rivaroxaban 20

61 Female 29 4 1 o Aspirin o 36 Apixaban 10

62 Male 38 2 1 + Aspirin/Clopidogrel o 55 Rivaroxaban 20

65 Male 28 3 2 + Aspirin/Prasugrel o 50 Rivaroxaban 15

66 Male 23 4 3 + Aspirin +(MR) 22 Rivaroxaban 20

66 Male 27 4 2 + Clopidogrel o 44 Apixaban 10

67 Male 30 3 3 o Aspirin o 20 Rivaroxaban 20

67 Male 28 2 2 + Aspirin o 55 Apixaban 10

68 Male 35 2 1 o No o 25 Dabigatran 300

69 Female 21 4 2 + Aspirin/Clopidogrel +(MR) 18 Rivaroxaban 15

70 Male 42 2 2 + Aspirin/Clopidogrel +(Bioprosthetic AVR) 62 Rivaroxaban 20

70 Female 25 4 2 o Aspirin/Clopidogrel o 41 Rivaroxaban 20

74 Male 28 4 1 o No o 50 Rivaroxaban 20

74 Male 32 4 2 o Aspirin/Clopidogrel o 60 Apixaban 10

75 Female 32 8 3 + Aspirin/Clopidogrel o 29 Apixaban 10

76 Male 35 4 2 o Aspirin o 48 Rivaroxaban 20

76 Male 27 6 3 o Aspirin/Ticagrelor +(MS) 17 Apixaban 10

76 Male 24 7 3 o Aspirin +(Bioprosthetic AVR) 39 Apixaban 10

77 Male 34 3 2 o Aspirin/Clopidogrel o 51 Rivaroxaban 20

78 Male 35 8 4 o Aspirin o 35 Apixaban 10

79 Male 29 5 3 o Aspirin o 38 Rivaroxaban 20

80 Female 21 6 2 + No +(MR) 25 Apixaban 5

80 Male 25 5 3 o Clopidogrel o 15 Apixaban 5

80 Male 22 4 3 o Aspirin o 15 Apixaban 10

81 Male 26 4 2 + Aspirin o 35 Apixaban 10

82 Male 32 3 2 o Aspirin o 45 Rivaroxaban 20

84 Female 16 6 1 o No o 15 Apixaban 5

85 Female 30 4 3 o Aspirin o 13 Rivaroxaban 20

85 Male 18 3 2 o Aspirin o 30 Rivaroxaban 15

87 Female 22 6 1 o No o 60 Apixaban 5
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with apixaban, 24 with rivaroxaban, and 2 with dabigatran.
Thirty-five of the 52 patients underwent a follow-up TTE
(see Figure 1 and Table 2) and 29 (83%) had complete reso-
lution of LV thrombus. The average time to resolution of
thrombus was 264 days. Of the 29 patients who achieved
resolution of the LV thrombus, 24 had resolution noted on
their first follow-up TTE.
Overall, 1 of the 52 patients (2%) had a cardioembolic
event, which was a transient ischemic attack (TIA). This
event occurred 52 days after initiation of anticoagulation.
Of the 52 patients, there were 3 patients with gastrointesti-
nal bleed requiring transfusion (hemoglobin nadir 7.4, 5.1,
and 7.1 grams/deciliter), and 1 patient with epistaxis requir-
ing transfusion (hemoglobin nadir 6.6 grams/deciliter). All
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Figure 1. Left ventricular thrombus size and clinical outcomes in the 35 patients with a follow-up transthoracic echocardiogram. The patient order matches

that in Table 2.

Table 2

Results in the 35 patients who underwent follow-up transthoracic echocardiography

Age (years) DOAC Thrombus

size (cm2)

Thrombus

duration (days)

Major

bleed

Embolic

event

Duration of

follow-up (days)

Thrombus

resolved

34 Apixaban 0.8 102 o o 102 +

34 Apixaban 0.7 11 o o 11 +

37 Rivaroxaban 4.1 756 o o 756 +

42 Rivaroxaban 2.8 41 o o 41 +

44 Apixaban 2.8 53 o o 53 +

46 Rivaroxaban 1.8 297 o o 297 +

46 Apixaban 2.7 22 o o 22 +

50 Rivaroxaban 2 958 o o 958 +

50 Rivaroxaban 1 267 o o 267 +

51 Apixaban 3.1 369 o o 369 +

56 Rivaroxaban 1.4 Unresolved o o 123 o

57 Rivaroxaban 6.2 Unresolved o o 1058 o

57 Apixaban 0.7 154 o o 154 +

58 Rivaroxaban 1.3 75 o o 75 +

58 Dabigatran 10.5 Unresolved o o 2268 o

58 Apixaban 8.5 Unresolved o o 456 o

60 Rivaroxaban 1.6 30 o o 30 +

62 Rivaroxaban 2 451 o o 451 +

65 Rivaroxaban 3.3 Unresolved o o 165 o

66 Rivaroxaban 2.8 174 GI bleed o 174 +

67 Rivaroxaban 12.1 124 o o 124 +

68 Dabigatran 1.1 1222 o o 1222 +

69 Rivaroxaban 0.2 102 o o 102 +

74 Apixaban 1 130 o o 130 +

75 Apixaban 3.3 14 o o 14 +

76 Apixaban 1.6 85 GI bleed o 85 +

76 Apixaban 1.5 112 o o 112 +

78 Apixaban 0.6 308 o o 308 +

(continued)
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Table 2 (Continued)

Age (years) DOAC Thrombus

size (cm2)

Thrombus

duration (days)

Major

bleed

Embolic

event

Duration of

follow-up (days)

Thrombus

resolved

79 Rivaroxaban 0.8 185 o o 185 +

80 Apixaban 2.7 112 o o 112 +

80 Apixaban 3.2 89 o o 89 +

81 Apixaban 1.1 55 o TIA 52 +

85 Rivaroxaban 0.9 Unresolved o o 699 o

85 Rivaroxaban 1.5 817 Epistaxis o 816 +

87 Apixaban 2 534 o o 534 +
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patients with a hemorrhagic complication were receiving
concomitant antiplatelet therapy. Clinical outcomes in the
17 patients who did not undergo follow-up TTE are shown
in Figure 2 and Table 3.
Discussion

The 2013 American College of Cardiology Foundation/
American Heart Association STEMI guidelines recommend
VKA for the treatment of left ventricular thrombus (Class
IIA, Level of Evidence: C).2 The 2014 American Heart
Association/American Stroke Association guidelines on
stroke prevention state that DOACs may be considered as
alternatives to VKA for LV thrombus in patients who are
intolerant to VKA.3 Therefore, VKA is considered first-line
therapy for LV thrombus, albeit with a narrow therapeutic
Figure 2. Left ventricular thrombus size and clinical outcomes in the 17 patie

matches that in Table 3.
range. A recent study examining patients treated for LV
thrombus with VKA showed that 50 of 84 patients spent
less than 50% of the time in the effective therapeutic range
by serum coagulant testing. Nine embolic events (19%)
developed in this group, while only one embolic event
(2.9%) occurred in the group which was in the effective
therapeutic range over 50% of the time. There was no
difference in major bleeding events between these groups
(8.5%).8 DOACs likely offer more consistent levels of
anticoagulation with a wider therapeutic range.

Several landmark trials have shown DOACs to be
noninferior in efficacy, with up to 50% reduced risk of
intracranial hemorrhage, compared with VKA, in the
setting of thromboembolic prophylaxis for atrial fibrilla-
tion.9−12 DOACs also appear to be highly efficacious in
the treatment of left atrial appendage thrombus.13 The
nts without a follow-up transthoracic echocardiogram. The patient order
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Table 3

Clinical outcomes in the 17 patients who did not undergo follow-up transthoracic echocardiography

Age (years) DOAC Thrombus

size (cm2)

Major

bleed

Embolic

event

Duration of

follow-up (days)

End point

50 Apixaban 2.2 o o 131 Death

52 Apixaban 0.8 o o 100 Last clinical f/u

56 Apixaban 2.1 o o 2 Last clinical f/u

57 Apixaban 3 GI bleed o 118 GI bleed

58 Rivaroxaban 4.4 o o 238 Last clinical f/u

60 Apixaban 3.4 o o 4 Last clinical f/u

61 Apixaban 3.9 o o 512 Last clinical f/u

66 Apixaban 0.3 o o 163 Last clinical f/u

67 Apixaban 2.1 o o 4 Last clinical f/u

70 Rivaroxaban 0.9 o o 14 Last clinical f/u

70 Rivaroxaban 1.5 o o 115 Death

74 Rivaroxaban 2.3 o o 96 Last clinical f/u

76 Rivaroxaban 1.4 o o 94 Last clinical f/u

77 Rivaroxaban 0.3 o o 637 Last clinical f/u

80 Apixaban 1.1 o o 62 Death

82 Rivaroxaban 0.6 o o 1 Last clinical f/u

84 Apixaban 1.2 o o 12 Last clinical f/u
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formation of LV thrombus is pathologically similar to
that of a left atrial appendage thrombus, occurring in a
low-flow setting.1 Given the efficacy of DOACs in
thromboembolic prophylaxis for atrial fibrillation and for
treatment of left atrial appendage thrombus, it is reason-
able to extrapolate their efficacy to the treatment of LV
thrombus.

Safety and efficacy data of DOACs in the setting of LV
thrombus is limited and warrants continued investigation.
The results of the present study appear consistent with and
add to that from earlier publications. In the present study,
29 of 35 patients (83%) who had follow-up TTE had
complete resolution of LV thrombus. A meta-analysis of 33
articles describing 41 patients showed thrombus resolution
in 80% of patients.4 Additionally, a case series of 8 patients
showed thrombus resolution in 100% of patients, and
another case series showed thrombus resolution in 5 of
6 patients (83%).6,7 In the present study, the average time
to resolution of thrombus was 264 days, the interpretation
of which is limited due to the nonstandardized timing of
follow-up TTEs. Of the 29 patients who achieved resolution
of the LV thrombus, 24 patients had resolution by their
first follow-up TTE. Overall, 1 of the 52 patients (2%) had
a cardioembolic event, which was a TIA. This event
occurred 52 days after initiation of anticoagulation. A TTE
performed 3 days after the TIA showed absence of LV
thrombus. Of the 52 patients, 4 patients (8%) had major
bleeding requiring transfusion. In the previously mentioned
meta-analysis and case series, the reported rates of throm-
boembolic stroke were 2%, 0%, and 0%, respectively.4,6,7

The reported rates of bleeding events were 2%, 13%, and
10%, respectively.4,6,7

The present study essentially doubles the number of inves-
tigated patients in the literature and adds the advantage of a
blinded expert echo reviewer to verify resolution or change in
thrombus over serial TTEs. DOAC therapy appears promis-
ing for the treatment of LV thrombus. A larger, prospective
study is warranted to confirm these results.
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