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Introduction 
Left ventricular thrombosis (LVT) was present in 7-46% of 

patients with myocardial infarction, dilated cardiomyopathy and 
acute myocarditis. Primary percutaneous coronary intervention (PCI) 
reduced the prevalence of LVT to 1.5%; because of that the randomized 
controlled trials to evaluate treatments are limited. LVT carries a 
significant risk of thromboembolic complications which occurred in 
2-3% of patients within the first 3-4 months if left untreated, thus the 
recommendations regarding the duration of anticoagulant therapy 
[1,2]. Surgical treatment of thrombus has been reported previously 
[3] and according to current guidelines, the 2013 American College of 
Cardiology Foundation/AHA STEMI guidelines, the AHA/American 
Stroke Association 2014 stroke prevention guidelines and the European 
Society of Cardiology 2017 STEMI guidelines are advise to start on oral 
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Abstract
Left ventricular thrombus (LVT) formation is a well-recognized complication of both ischemic and non-ischemic cardiomyopathies with high incidence of embolic 
stroke 2-3% in untreated patients. The current therapeutic strategy for LVT is warfarin therapy. However, warfarin therapy has several limitations including a 
narrow therapeutic window, food and drug interactions, and the need for frequent laboratory monitoring. Non-vitamin K oral anticoagulants (NOACs) have several 
advantages over vitamin K antagonists (VKA) but their efficacy and safety in this context is unknown. We reviewed the literature and published case reports and 
series for efficacy, safety, and risks of using NOACs as a treatment option for adults with LVT. PubMed, Embase, Medline, Scopus, Web of Science, and Cochrane 
Library were searched for published articles and case reports. We included guidelines, and treatment reviews of NOACs use among patients with a diagnosis of LVT. 
The data was set until first of June 2019 with total of 53 cases. Published cases showed majority of cases used Rivaroxaban (60%), Dabigatran (18.8%), Apixaban 
(18.8%) and one case used Edoxaban. In six cases NOACs failed to dissolve the LVT, dabigatran was used in two cases and rivaroxaban was used in four cases. 
Two cases under rivaroxaban treatment developed GI bleeding and pulmonary hemorrhage. LVT was successfully resolved in (87.5%) of rivaroxaban cases, (80%) 
of Dabigatran cases and (100%) for Apixaban cases. The average duration for thrombus resolution was 3 months, 11 weeks, 4 months and 23 days for Rivaroxaban, 
Dabigatran, Apixaban and Edoxaban respectively. There is limited evidence about the efficacy of NOACs in LVT treatment, currently. published case reports and 
series showed successful resolution of LVT with NOACs but still NOACs are recommended for patients who are intolerable to VKA. Further randomized controlled 
trials are needed to confirm the encouraging observational data and determine optimal dosage of NOACs.
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anticoagulant once diagnosed LVT with variation in the recommended 
duration of treatment [4-6]. Non-vitamin K oral anticoagulants 
(NOACs) have approved in non-valvular atrial fibrillation (AF) but 
there was only a small number of case reports and series evaluating 
their efficacy in LVT. 

Overview of the NOACs
There was a lot of interest in the introduction of NOACs (dabigatran, 

rivaroxaban, apixaban and edoxaban) which were approved by the 
U.S. Food and Drug Administration (FDA) between 2010 and 2015 
for the prevention and treatment of venous thromboembolism (VTE) 
(EINSTEIN-DVT, EINSTEIN-PE, RE-COVER, AMPLIFY -VTE trials) 
[7] and for prevention of stroke in non-valvular AF (RELY, ROCKET-
AF, ARISTOTLE, and ENGAGE-AF trials) [8].
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Two reversal agents were approved, idarucizumab for Dabigatran 
reversal and andexanet alfa approved as a reversal agent for factor 
Xa inhibitors [9]. Compared to warfarin, NOACs have few drugs 
and food interactions, not required regular monitoring, less labile 
anticoagulation effect and rapid onset of action. They are generally 
associated with fewer risk of bleeding comparing to warfarin. In 
patients with renal impairment, apixaban has the least renal excretion 
and may have lower bleeding risk than other NOACs in chronic kidney 
disease (CKD), as ARISTOTLE trial showed a comparable rate of GI 
bleeding in the apixaban compared to warfarin. There is also limited 
evidence that apixaban may be useful in end-stage renal disease 
(ESRD) especially when warfarin is contraindicated. On the other 
hand, edoxaban, rivaroxaban, and dabigatran are contraindicated in 
ESRD (GFR less than 15) and may increase bleeding risk as compared 
to warfarin (RE-LY trial). There is no significant comparable risk of 
gastrointestinal bleeding between edoxaban and warfarin, but the risk 
is significantly reduced with half the dose of edoxaban (ENGAGE-AF 
TIMI 48) [8]. In hepatic impairment, all NOACs are contraindicated in 
Child–Pugh Class C based on pharmacokinetic data and small studies, 
although rivaroxaban should not be used in Class B impairment [10].

Selecting the dose of the agents should be done in consideration of 
age of the patient and renal function, (The clinical approach to NOACs 
dosing is based on the renal function, patient age and weight) when 
the patient is elderly (age more than 80 years) or have CKD (creatinine 
clearance less than 50 mL/min) the dose should reduce to dabigatran 
110-75 mg BID, rivaroxaban 15 mg daily, apixaban 2.5 mg BID and 
edoxaban 30mg daily, respectively [10].

Methods
PubMed, Embase, Medline, Scopus, Web of Science, and Cochrane 

Library were searched for published articles and case reports (Figure 1). 
We included guidelines, and treatment reviews of NOACs use among 
patients with a diagnosis of LVT. Our review was limited to human 
case reports and case series published in English language.

Results for NOACs in Management of LVT

Case reports and series were found through searching in PubMed, 
Embase, Medline, Scopus, Web of Science, and Cochrane Library. The 

data was set until first of June 2019 with total of 53 cases. Published 
cases showed that NOACs were used as a treatment of LVT due to 
different causes, e.g. ischemic heart disease, heart failure, hypertrophic 
cardiomyopathy, Left ventricle non-compaction cardiomyopathy, 
non-ischemic cardiomyopathy, protein C deficiency with multiple 
systemic thrombosis, active malignancy, and Chagas disease.

Published cases showed majority of cases used Rivaroxaban (60%), 
Dabigatran (18.8%), Apixaban (18.8%) and one case used Edoxaban. 
In six cases NOACs failed to dissolve the LVT, dabigatran was used 
in two cases and rivaroxaban was used in four cases. Two cases 
under rivaroxaban treatment developed GI bleeding and pulmonary 
hemorrhage. LVT was successfully resolved in (87.5%) of rivaroxaban 
cases, (80%) of Dabigatran cases and (100%) for Apixaban cases. The 
average duration for thrombus resolution was 3 months, 11 weeks, 
4 months and 23 days for Rivaroxaban, Dabigatran, Apixaban and 
Edoxaban respectively.

Dabigatran
The mean age of the 10 patients was 62-year-old, and the common 

dose used was 110 mg twice daily, in two case they used 150mg twice 
daily. The average duration for complete  resolution of LVT was  11 
weeks, shorter duration was one week [11-15] and longest duration was 
four months (Table 1). 

In one case, dabigatran was successfully used in patient with 
acute ischemic stroke due to cardio-embolic disease.  However, one 
patient developed multiple ischemic stroke secondary to LVT which 
was treated with dabigatran but due to nonadherence to the therapy 
his condition complicated to the extent that surgical excision of the 
LVT took place [16]. Another patient was diagnosed with AF and 
anterior myocardial infarction, he was started on dabigatran, but after 
20 months patient’s found to develop LVT. The dabigatran treatment 
was discontinued, and warfarin was initiated, and, in the follow-up, the 
thrombus was observed to shrink, and complete resolution was seen 
6 weeks after treatment with warfarin. The patient did not experience 
any thromboembolic event [17]. In three cases  dabigatran used 
concurrent with dual antiplatelet therapy (Aspirin and Clopidogrel). In 
one case, single antiplatelet (aspirin) added to dabigatran. No serious 
complications were mentioned in all patients.

Rivaroxaban
Rivaroxaban used in thirty-two cases whom had LVT due to 

different causes (Table 2). The mean age was 56-year-old, the doses 
was variable on whom thirteen cases were on Rivaroxaban 15 mg 
daily, four patients used 15 mg BID, twelve cases was on 20 mg daily, 
two cases on 10 mg daily and in one case the dose was not report. The 
average duration for complete resolution of LVT was 3 months, shorter 
duration was 7 days and longest duration was 436 days.

In nineteen cases were Rivaroxaban used concurrently with dual 
anti-platelet therapy (aspirin and clopidogrel), two cases were on aspirin 
only and one case used clopidogrel altogether with rivaroxaban. LVT 
completely resolved in 27 cases, although in one case 40% resolution 
of LVT reported, persistent in two cases and no data available for one 
case. Rivaroxaban was stopped after 40 days due to GI bleeding in one 
case, in another case it was stopped after 20 days due to Pulmonary 
hemorrhage and in one case the patient developed new LVT while on 
the Rivaroxaban treatment.

Apixaban
Figure 1: Flow chart of published case reports and case series.
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Ref Age Dose
(mg)

Clinical presentation Duration of 
therapy

Size of thrombus 
(mm)

Adjuvant therapy Resolution Complication

Noflatscher et 
al.[12]

87 110 BID NSTEMI 4 weeks 16 DAPT Complete None

Chung et al. [11] 57 110 BID Acute ischemic stroke 7 days 11x8.9 IV alteplase Complete None
Kolekar et al. [13] 61 110 BID DHF 4 months 23x11 None Complete None
Ohashi et al.  [24] 78 110 BID Acute STEMI 18 days 26x16 DAPT Complete None
Kaku et al. [15] 59 150 BID MVOHCM 3 weeks 15x17 None Complete None
Moey et al. [16] 39 Not reported IHD, Ischemic stroke Not reported

Non-adherence to 
therapy

56x34 Surgical 
thrombectomy

N/A Developed LVT

Adar et al. [17] 56 150 BID Routine investigation
IHD and PAF

20 months 22.7x24.9 Switched to warfarin Resolution after 
switch to warfarin

Developed LVT

Yamamoto et al. 
[18] 2 cases

52 & 51 110 BID Old antroseptal MI And 
2nd case was DHF

6 weeks and 2nd 
case was 2 weeks

7x9 and 2nd case 
was
24x19

DAPT 2nd case 
received Heparin 
infusion for 3 days 
Aspirin 100 mg/day

Complete None

Nagamoto et al., [3] 77 110 BID Preoperative assessment, 
IHD and AF

27 days 14x12 None Complete None

NSTEMI: Non-ST-Elevation Myocardial Infarction. DHF: Decompensated Heart Failure. STEMI: ST-Elevation Myocardial Infarction. MVOHCM: Midventricular Obstructive 
Hypertrophic Cardiomyopathy. IHD: Ischemic Heart Disease. PAF: Paroxysmal Atrial Fibrillation. MI: Myocardial Infarction. AF: Atrial Fibrillation. N/A: Not Applicable.

Table 1:  Published cases for patient who have LVT and treated with Dabigatran.

Ref Age/y Dose/ mg 
( daily)

Clinical presentation Duration of 
therapy

Size of thrombus 
(mm)

Therapy Resolution Complication

Sun et al. [19] 43 10 Pre-syncopal attack, 
LVNC

3 months 11x24 None Complete None

Makrides et al. [1]
3 cases

52,75 and 
69

15 One Subacute anterior 
STEMI and 2 cases 
STEMI

2 cases for1 month 
and 1 case for 2 
weeks

16-25x17 DAPT Complete None

Abubakar et al. [20] 28 20 DHF Known 
non-ischemic 
cardiomyopathy

3 months 36x15 Was on apixaban 
but switched to 
rivaroxaban because 
of nonadherence

Complete None

Summaria et al. [21] 66 15 NSTEMI and AF 6 months Not reported Clopidogrel 75mg/
daily

Complete None

Las et al. [22] 61 20 Acute ischemic stroke 
Known Chagas disease

50 days 12.3x22.9 None Complete None

Shokr et al. [23]
4 cases

58-70 20 3 cases with STEMI and 
1 case DHF

3-6 months 11-38x8-18 DAPT but one case 
received Heparin 
infusion for 7 days 
then DAPT

Complete One case developed 
GI bleeding

Almaghraby et 
al.[24]
8 cases

40-69 15 3 cases with NSTEMI 
and 5 cases with STEMI

3 months 8-10 x2-12 DAPT Complete
Except one case 
persist with LVT

None

Azizi et al. [25] 54 20 Anterior STEMI 1 month Not reported DAPT Complete None
Nakasuka et al. [26] 42 15 DHF, SVT 7 days 20x10 Warfarin and heparin 

for 5 days
Complete None

Degheim et al. [27] 57 Not reported DHF, AF Not reported Not reported None N/A Developed LVT 
complicated by 
ischemic stroke

Pérez et al. [28] 78 15 DHF, AF 4 weeks Not reported None Complete None
Maki et al. [29] 21 15 Multiple systemic 

thrombosis, Protein C 
deficiency

24 days 26x20 Heparin infusion, 
then warfarin then 
argatroban

Complete None

Di Nisio et al. [30] 52 15mg BID for 
3 weeks then 
20mg daily

Fuhrman II renal 
carcinoma with lung 
metastases

4 months 30x19 Was on therapeutic 
dose of enoxaparin 
for 2 months 
then switched to 
rivaroxaban.

40% None

Smetana et al. [31]
6 cases

39-76 20 mg daily 
and one case 
used  15mg 
BID

2 cases with active 
malignancy
2 cases NSTEMI
1 case with AF, IHD
And 1 case with NICM

20 days 10-44x10-23 2cases with Aspirin
2 cases with DAPT

2 cases persisted 
with LVT

Pulmonary 
hemorrhage

Seecheran et al. [32] 53 10mg BID Acute anterior STEMI, 
DKA and cardiogenic 
shock

3 months 25x15 DAPT Complete None

LVNC: Left Ventricular Non-Compaction Cardiomyopathy; SVT: Supraventricular Tachycardia; NICM: Non-Ischemic Cardiomyopathy; DKA: Diabetic Ketoacidosis

Table 2: Published cases and case series for patient who have LVT and treated with Rivaroxaban.
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In numerous case studies-about ten-apixaban  was used in LVT 
secondary to different causes such as acute coronary syndrome (five 
in STEMI, two in NSTEMI) and three decompensated heart failure 
(Table 3). The mean age was 58.4 years and the usual dose used was 5 
mg twice daily except in one case was 2.5 mg twice a day. Out of ten, 
six cases were on Apixaban with dual antiplatelet therapy (aspirin and 
clopidogrel) and one case received apixaban with aspirin only, others 
was not report if there is concurrent treatment with apixaban. The 
complete resolution of LVT was achieved in 100% of cases.

The average duration of complete resolution of LVT was four 
months, shorter duration was one week, and longest duration was 407 
days. There were no major complications encountered in any of the 
cases. So, the treatment with Apixaban appeared to be effective and 
safe as it was significantly associated with Lower risk of complication, 
but without sufficient high-quality evidence we cannot know the most 
effective therapeutic doses  and what is the ideal specific duration of 
treatment for complete resolution of LVT.

Edoxaban
Only one case in which edoxaban was used for LVT in patient with 

non-valvular AF after failure of warfarin therapy, 60 mg dose was used 
for duration of 23 days with complete resolution of LVT and no serious 
complication was mentioned [38]

Discussion
It is well known that the Standard screening tool for detection 

of LV thrombus is transthoracic echocardiography (TTE). High risk 
patients for apical LV thrombus (e.g., late presenter large or anterior 
MI or severe dilated cardiomyopathy with poor LV function) should 
be screened within 24 hrs. of admission. Small size thrombi could be 
missed by TTE especially with poor visualization of LV apex or high 
apical wall motion score. The use contrast TTE greatly improves 
sensitivity of TTE with sensitivity up to 61% and specificity up to 
99%. Diagnosis is more difficult in patients with a layered thrombus 
(thrombus which consistent with to ventricular endocardial area) 
which support the role of Cardiac magnetic resonance imaging (CMR) 
as the gold standard and the most useful modality for diagnosis of LVT 
and it was proved to be superior to TTE [39].

Warfarin affects the anticoagulation cascade at several steps, and 
it could be effectively reversed in case of bleeding. However, it has the 
disadvantage of narrow therapeutic index. Other unfavorable challenges 
to both clinicians and patients are the need for regular monitoring, 

dietary restrictions, and extensive drug‐drug interactions which makes 
its use is declining in favor of NOACs. Until now warfarin remains 
the first‐line choice because of the lack of studies demonstrating the 
efficacy and safety of NOACs in this cohort of patients In 2014, the 
AHA/American Stroke Association guidelines on stroke prevention 
introduced a new recommendation advising that low- molecular-weight 
heparin, dabigatran, rivaroxaban, or apixaban may be considered as an 
alternative to VKA for post-MI LVT or anterior or apical wall-motion 
abnormalities with a left ventricular ejection fraction less than 40%, in 
patients with ischemic stroke who are intolerant of VKA because of 
non-hemorrhagic adverse events (Class IIb; Level of Evidence C) [5]. 

Compared to warfarin, NOACs neither inhibit protein C nor 
protein S nor has lower risk of intracranial bleeding and better efficacy 
of preventing stroke in AF patients. In addition, dabigatran and other 
NOACs offer rapid anticoagulation effect with peak plasma level 1-2 
hrs. after administration. Therefore, in patients who require a rapid, 
effective, and safe anticoagulation strategy, NOACs might be a useful 
option.

There are a growing number of recently published case studies 
where NOACs show impressive results in treatments of LVT in patients 
with different pathologies including LV non-compaction, hypertrophic 
cardiomyopathy and Chagas disease, ischemic and non-ischemic 
cardiomyopathies. The case reports demonstrated that different doses 
of DOACs were used in the management of LVT. Makrides et al., 
showed that low dose rivaroxaban (15  mg/d) in combination with a 
dual antiplatelet therapy (DAPT) was effective for the treatment of left 
ventricular (LV) thrombus after short‐duration of therapy in patients 
with acute coronary syndromes and drug‐eluting stent implantation, 
and at low to intermediate bleeding risk [1].

Although, the size of the thrombus was not directly related to 
the duration of treatment. There was complete LVT resolution with 
variable duration of therapy except in six cases where NOACs failed 
to dissolve the LVT, dabigatran was used in two cases and rivaroxaban 
was used in four cases [16,17,24,27,31]. Most of published cases showed 
no embolic complications except one case which developed multiple 
ischemic stroke secondary to LVT which was treated with dabigatran 
but due to nonadherence to the therapy his condition complicated to 
the extent that surgical excision of the LVT took place [16]. This may 
support the statement that short-term thromboembolic risk increases 
with interruption of NOACs treatment. One patient was diagnosed 
with AF and started on dabigatran, but after 20 months patient was 
found to develop LVT. That is could make the efficacy of dabigatran for 

Ref Age/y Dose Clinical 
presentation

Duration of 
therapy

Size of 
thrombus 
(mm)

Therapy Resolution Complication

Shokr et al. [23]
3 cases

28-60 5 mg BID for 
only one case 
received 2.5 
mg

3 cases presented 
with DHF, one case 
with anterior STEMI

Shortest period 2 
months but one 
case continued for 
10 months

19x12, the 
largest one 
15x36

All cases received 
DAPT but 1 case 
received Heparin 
infusion for 2 days

Complete None

Yildirim et al. [33] 68 5 mg BID NSTEMI 2 months 13x6 DAPT was on warfarin 
but stopped; due to GI 
bleeding.

Complete None

Bolayr et al. [34] 70 5 mg BID DHF, AF 1 month 40x30 None Complete None
Smetana et al. [31] 39 5 mg BID STEMI 407 days 10x10 DAPT Complete None
Berry et al.  [35] 67 5 mg BID IHD 1 week Not reported Not reported Complete None
Kaya et al. [36] 60 5 mg BID Ischemic stroke, 

HNCM, AF
1 month 30x20 None Complete None

Mano et al. [37] 62 5 mg BID Acute STEMI 6 weeks 40x14 DAPT Complete None
HNCM: Hypertrophic Non-Obstructive Cardiomyopathy

Table 3: Published cases for patient who have LVT and treated with Apixaban.
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LVT prevention questionable. However, there is increasing evidence 
questioning the efficacy of VKA to resolve large intracardiac thrombi. 
Literature showed that left atrial appendage (LAA) thrombi persisted 
in 40% of patients after VKA therapy. Hammerstingl C et al., reported 
successful resolution of giant left atrial appendage thrombus with 
rivaroxaban after failure of Warfarin [40,41]. Moreover, there are 2 case 
reports revealed LV thrombus resolution in 1 week [20,29]. This implies 
that LV thrombus treatment with NOACs may offer shorter duration 
than VKAs if future data demonstrate consistency of these findings 
and NOACs are approved for this indication. Further randomized 
controlled trials are still needed to provide evidence and to evaluate this 
treatment strategy. Some of these trials are ongoing (ClinicalTrials.gov 
identifiers: Dabigatran (NCT03415386) Rivaroxaban (NCT03764241 
and NCT03786757), Apixaban (NCT02982590 and NCT03232398) 
which are investigating NOACs as a treatment option for treatment of 
LVT with estimated completion date in 2019 and 2020. 

Conclusion
There is limited evidence about the efficacy of NOACs in LVT 

treatment, currently published case reports and series showed successful 
resolution of LVT with NOACs but still NOACs are recommended for 
patients who are intolerable to VKA. Further randomized controlled 
trials are needed to confirm the encouraging observational data and 
determine optimal dosage of NOACs.
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