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Abstract: 

Introduction: Left atrial appendage (LAA) thrombus in atrial tachyarrhythmias is one of the principal causes of stroke. 

Prevalence and strategies to thrombus resolution has recently been described in the era of the direct oral anticoagulants 

(DOAC). The aim of the study was to determine the prevalence and strategies to resolve previous LAA thrombus during 

regular oral antithrombotic therapy in preparation to perform atrial fibrillation (AF) ablation and/or LAA closure.  

Methods: Between January 2011 and December 2020 we prospectively followed 23 patients (5.39%) that showed LAA 

thrombus formation. Persistent AF occurred in 13 (56.52%), median age 72.39 years, 15 (65.22%) females, median 

CHA2DS2VASC of 4.13, HASBLED of 2.28, 17 (73.91%) with hypertension, (52.17%) with coronary disease, 9 

(39.13%) had priors’ thromboembolic events, 7 (30.43%) with heart failure and Diabetes. Diagnosis was by 

transesophageal echocardiogram (TEE) in 20 (86.96%) and the rest by computed angiotomography. Rivaroxaban was 

used in 11 (47.83%), Dabigatran in 6 (26.09%), 5 (21.74%) with therapeutic range Warfarin and 1 (4.34%) with 

Apixaban. Main strategy of treatment was to change mechanism of action of antithrombotic medication in association 

to an antiplatelet drug, Clopidogrel 75mg a day, and perform a TEE at 90 days after.  

Results: Complete resolution of the LAA thrombus was achieved in 18 (78.26%) patients in first medical therapeutic 

change. Of the remaining a second approach with medical therapy adjustment with off-label dose prescription associated 

with Clopidogrel showed complete resolution in 3 (13.04%) totalizing a success rate of 91.30% for all patients (p value 

of 0.001 for treatment success). The failure of the antithrombotic plus antiplatelet therapy occurred in 2 (8.7%) patients, 

one with LAA sludge and other with a huge thrombus in all LAA and part of left atrium.  

Conclusion: Modification of the mechanism of action of direct oral anticoagulants in association with Clopidogrel 

demonstrates to be successful in a large number of patients with previous resistant left atrial thrombus with and secure 

since the low adverse event rates. 

Key words: left atrial appendage; left atrial appendage thrombus; atrial fibrillation; anticoagulation; 

transesophageal echocardiography; direct acting oral anticoagulants. 

Introduction: 

Atrial fibrillation (AF) predisposes to left atrial (LA) stasis and 

subsequent formation of left atrial appendage (LAA) thrombus, which can 

lead to cardioembolic stroke or systemic embolization1. 

Direct current cardioversion or catheter ablation are usually performed in 

AF patients within a strategy rhythm control option, for symptoms relief 

and to rapidly restore sinus rhythm [1,2,3]. However, both cardioversion 

and catheter ablation, by inducing atrial stunning and endothelial damage, 
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are associated with a not negligible risk of peri-procedural stroke or 

systemic embolism [4-7], being this risk maximal in the presence of left 

atrial appendage (LAA) thrombus8,9. For this reason, pre-procedural 

transesophageal echocardiography (TEE) is strongly recommended to 

screen for the presence of LAA thrombus [3,10,11]. Calkins et al. in 

current guidelines suggest that in patients with an AF duration of more 

than 48 hours or of unknown duration, three weeks of anticoagulation at 

a therapeutic level are needed before cardioversion or catheter ablation. 

However, in most cases, pre-procedural TEE and LA Computed 

Angiotomography is performed in all AF patients, despite an adequate 

anticoagulation and a not negligible incidence of LAT has been 

documented even among patients who have been therapeutically 

anticoagulated [12].  

Although there is substantial evidence regarding efficacy of direct current 

oral anticoagulants (DOACs) for thromboembolic prophylaxis in patients 

with AF, efficacy of treatment in patients with pre-existing left atrial 

appendage thrombus is limited to a few case reports [13,14] and one 

registry of modest size in which rivaroxaban and dabigatran was utilized 

[15,16].  

We aimed to determine the efficacy of the change in the mechanism of 

action of direct oral anticoagulants (DOACs) in association to antiplatelet 

therapy with clopidogrel in the resolution of resistant LAA thrombus 

utilizing transesophageal echocardiographic (TEE) and clinical outcomes. 

Materials and Methods: 

In the present study, 427 consecutive patients between January 2011 and 

December 2020 that were prepared for catheter ablation and/or LAA 

closure. The inclusion criteria was 23 patients (5.39%) that showed LAA 

thrombus formation resistant to regular use of adequate doses of 

anticoagulant therapy (Figure 1).  

 

Figure 1: Schematic study flow-chart. Pts= patients. 

The diagnosis of LAA was made by transesophageal echocardiogram 

(TEE) in 20 (86.96%) patients and in 3 (13.04%) by computed 

angiotomography [17] (Figures 2,3 and 4). The examination of these 

patients was made by experienced physicians and were confirmed by a 

second physician thereafter.  

Coronary disease 12 (52.17%) 

Previous thromboembolic events 9 (39.13%) 

Heart failure 7 (30.43%) 

Diabetes Mellitus 7 (30.43%) 

Mean left atrial volume 42.7 (39.7 to 54.2) ml/m2 

Table 1: Clinical features of the patients with resistant left atrial appendage thrombus. 
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The diagnosis of LAA was made by transesophageal echocardiogram 

(TEE) in 20 (86.96%) patients and in 3 (13.04%) by computed 

angiotomography17 (Figures 2,3 and 4). The examination of these 

patients was made by experienced physicians and were confirmed by a 

second physician thereafter.  

 

Figure 2: Transesophageal echocardiogram detecting left atrial appendage thrombus (thrombus formation showed by the arrow). 

 

Figures 3 and 4: Left atrium computed angiotomography detecting left atrial appendage thrombus (thrombus formation showed by the arrows) 

Rivaroxaban was used in 11 (47.83%), followed by Dabigatran 6 (26.1%), therapeutic range warfarin presented in 5 (21.73%) cases and only 1 (4.34%) 

patient using Apixaban (Table 2).  

PATIENT # AGE 

(YEARS) 

CHA2DS2VASC TYPE OF  

AFib 

CREATININE 

CLEARANCE 

ACO 

THERAPY 

# 1 71 4 LONG-PERSISTENT 40.09 WARFARIN 

# 2 68 3 PAROXYSMAL 66.56 WARFARIN 

# 3 71 4 LONG-PERSISTENT 58.26 WARFARIN 

# 4 62 2 PAROXYSMAL 84.36 DABIGATRAN 150MG 

# 5 77 4 PERSISTENT 45.20 DABIGATRAN 110MG 

# 6 73 5 PAROXYSMAL 39.63 DABIGATRAN 110MG 

# 7 68 4 PAROXYSMAL 74.98 RIVAROXABAN 20MG 

# 8 66 3 PERSISTENT 67.23 RIVAROXABAN 20MG 
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# 9 69 3 PERSISTENT 77.67 RIVAROXABAN 20MG 

# 10 71 4 PAROXYSMAL 80.28 RIVAROXABAN 20MG 

# 11 73 4 PAROXYSMAL 55.30 RIVAROXABAN 20MG 

# 12 78 5 LONG-PERSISTENT 32.40 APIXABAN 2.5MG 

# 13 69 4 LONG-PERSISTENT 60.26 RIVAROXABAN 20MG 

# 14 82 6 PERSISTENT 31.89 RIVAROXABAN 15MG 

# 15 65 4 PAROXYSMAL 75.46 WARFARIN 

# 16 71 5 PAROXYSMAL 83.67 RIVAROXABAN 20MG 

# 17 75 4 LONG-PERSISTENT 27.89 WARFARIN 

# 18 74 7 PAROXYSMAL 45.06 DABIGATRAN 110MG 

# 19 83 4 LONG-PERSISTENT 48.02 DABIGATRAN 110MG 

# 20 81 3 LONG-PERSISTENT 59.45 DABIGATRAN 150MG 

# 21 71 3 PERSISTENT 59.90 RIVAROXABAN 20MG 

# 22 69 4 PAROXYSMAL 61.28 RIVAROXABAN 20MG 

# 23 78 6 PERSISTENT 36.67 RIVAROXABAN 15MG 

Table 2: Clinical characteristics and medical therapy of the patients. 

Since the aim of the study was the complete resolution of a resistant LAA 

thrombus our strategy was to change the mechanism of action of the 

antithrombotic medication and associate empirically an antiplatelet, 

chosen one was clopidogrel 75mg, and repeat in 90 days thereafter a new 

TEE, that was performed and revised by the same operators. After the 

diagnosis of the LAA thrombus Dabigatran 150mg b.i.d. was prescribed 

in association to Clopidogrel 75mg for 12 (52.17%) patients, Dabigatran 

110mg b.i.d. plus Clopidogrel 75mg for 4 (17.39%) patients, Apixaban 

5mg b.i.d. in association to Clopidogrel 75mg in 6 (26.09%) and 

Apixaban 2.5mg b.i.d. plus Clopidogrel 75mg for 1 (4.35%) patient 

(Table 3).  

PATIENT # TYPE OF  

AFib 

FAILED ACO 

THERAPY 

CREATININE 

CLEARANCE 

NEW ACO THERAPY + 

CLOPIDOGREL 75MG 

# 1 LONG-PERSISTENT WARFARIN 40.09 DABIGATRAN 110MG 

# 2 PAROXYSMAL WARFARIN 66.56 DABIGATRAN 150MG 

# 3 LONG-PERSISTENT WARFARIN 58.26 DABIGATRAN 150MG 

# 4 PAROXYSMAL DABIGATRAN 150MG 84.36 APIXABAN 5MG 

# 5 PERSISTENT DABIGATRAN 110MG 45.20 APIXABAN 5MG 

# 6 PAROXYSMAL DABIGATRAN 110MG 46.63 APIXABAN 5MG 

# 7 PAROXYSMAL RIVAROXABAN 20MG 74.98 DABIGATRAN 150MG 

# 8 PERSISTENT RIVAROXABAN 20MG 67.23 DABIGATRAN 150MG 

# 9 PERSISTENT RIVAROXABAN 20MG 77.67 DABIGATRAN 150MG 

# 10 PAROXYSMAL RIVAROXABAN 20MG 80.28 DABIGATRAN 150MG 

# 11 PAROXYSMAL RIVAROXABAN 20MG 55.30 DABIGATRAN 150MG 

# 12 LONG-PERSISTENT APIXABAN 2.5MG 32.40 DABIGATRAN 110MG 

# 13 LONG-PERSISTENT RIVAROXABAN 20MG 60.26 DABIGATRAN 150MG 

# 14 PERSISTENT RIVAROXABAN 15MG 31.89 DABIGATRAN 110MG 

# 15 PAROXYSMAL WARFARIN 75.46 DABIGATRAN 150MG 

# 16 PAROXYSMAL RIVAROXABAN 20MG 83.67 DABIGATRAN 150MG 

# 17 LONG-PERSISTENT WARFARIN 27.89 APIXABAN 2.5MG 

# 18 PAROXYSMAL DABIGATRAN 110MG 45.06 APIXABAN 5MG 

# 19 LONG-PERSISTENT DABIGATRAN 110MG 48.02 APIXABAN 5MG 

# 20 LONG-PERSISTENT DABIGATRAN 150MG 59.45 APIXABAN 5MG 

# 21 PERSISTENT RIVAROXABAN 20MG 59.90 DABIGATRAN 150MG 

# 22 PAROXYSMAL RIVAROXABAN 20MG 61.28 DABIGATRAN 150MG 

# 23 PERSISTENT RIVAROXABAN 15MG 36.67 DABIGATRAN 110MG 

Table 3: Clinical characteristics of the patients and prior failure therapy and new anticoagulants. 
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Statistical analysis: 

All tests were performed using BioStat statistical software (AnalystSoft 

Walnut, CA, USA). Continuous variables were expressed as mean-

standard deviation. A result was considered significant if P value of < .05.     

Results:  

Between the 23 patients, persistent AF was present in 13 (56.52%) 

patients, median age 66.08 (62 to 83) years, 15 (65.22%) of females, 

median CHA2DS2VASC of 3.77 (2 to 7), HASBLED of 2.28 (1 to 5), 17 

(73.91%) with hypertension, (52.17%) with coronary disease, 9 (39.13%) 

had previous thromboembolic events, 7 (30.43%) with heart failure and 7 

(30.43%) Diabetes Mellitus (Table 1).  

After a 90-days new antithrombotic plus antiplatelet regimen we achieved 

a complete resolution of the LAA thrombus in a total of 18 (78.26%) 

patients. Of the remaining 5 (21.74%) patients a second attempt with 

medical therapy adjustment to a higher dose off-label prescription of the 

same DOAC with maintenance of Clopidogrel showed complete 

resolution in 3 (60%) of these 5 patients, determining a total success rate 

of 91.30% (p value of 0.001). All of these 5 patients, 4 (80%) were using 

Dabigatran 110mg b.i.d. and 1 (20%) using Apixaban b.i.d. 2.5mg, both 

adjusted dosages because of the renal impairment. The failure of the 

antithrombotic plus antiplatelet therapy occurred in two patients, one with 

the use of Apixaban who showed a partial resolution of the LAA thrombus 

but remained with a sludge (Figure 5) inside the LAA and other using 

Dabigatran which remained with a huge thrombus in all LAA and part of 

left atrium (Figures 6 and 7). 

 

Figure 5: Transesophageal echocardiogram showing a remaining sludge inside the left atrial appendage (showed by the arrow). 

 

 

Figures 6 and 7: Computed angiotomography showing a remaining a huge thrombus inside the left atrium (showed by the arrows). 
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Figure 8: Extensive subcutaneous hemorrhage in a patient with an off-label dosage prescription of a direct oral anticoagulant. 

In these patients submitted to an off-label prescription we observed minor 

bleeding in 2 such as gingival or nasal spontaneous bleeding and major 

bleeding such as gastrointestinal and large subcutaneous hemorrhages 

that not required hospital admission in 3 patients.  

The clinical characteristics of the patients are as followed; ≥ 71 years, all 

with persistent and long-persistent atrial fibrillation, CHA2DS2VASC ≥ 

4; left atrial volume of ≥ 47ml/m2, the creatinine clearance was ≤ 

40ml/min, rest heart rate observed commonly was ≥ 85bpm, 4 (80%) 

patients had heart failure with left ventricular ejection fraction of ≤45% 

and 4 (80%) were female gender. 

Discussion: 

Atrial fibrillation is commonly associated with formation of left atrial 

appendage (LAA) thrombus which can lead to thromboembolic events. 

Traditionally, warfarin has been the primary anticoagulant used for 

patients with AF [18]. In 2009, the RE-LY trial in patients with AF 

showed that dabigatran reduced stroke risk in patients with atrial 

fibrillation without increasing the risk of major bleeding as compared to 

warfarin [19]. In 2011, the ROCKET-AF trial demonstrated that 

rivaroxaban was non-inferior to warfarin in preventing stroke or another 

systemic thromboembolism in a similar patient population [20]. Also, in 

2011, the ARISTOTLE trial showed that apixaban was associated with a 

lower incidence of stroke and/or thromboembolism, and a decrease in the 

incidence of bleeding, as compared to traditional anticoagulation therapy 

with warfarin in patients with atrial fibrillation [21,22]. Although these 

studies demonstrated efficacy in thromboembolic prophylaxis in patients 

with AF [23], there is limited data regarding use of these agents to treat 

patients with pre-existing LAA thrombus [24-26].  

Complete LA thrombus resolution is mandatory prior to performing 

procedures within the LA, such as catheter ablation for AF and LA 

appendage occlusion [27]. Reasonable confidence in LA thrombus 

resolution rates would provide guidance as to the optimal time to 

reschedule procedures.  

DOACs have become common in clinical practice for thromboembolic 

prophylaxis in nonvalvular, and recently in patients with AF and 

biological valves [28], AF following several landmarks randomized 

controlled trials that demonstrated noninferiority to warfarin [29]. 

Nevertheless, there is uncertainty regarding the application of these 

results for the management of LA thrombus. To the best of our 

knowledge, there have been only five publications on NOACs to date 

where all or the majority of subjects with AF or flutter were oral 

anticoagulant (OAC) naïve at the time of initial diagnosis of LA thrombus 

[26,30-33].  

Hao et al [30] reported intracardiac thrombus resolution by TEE in 19 of 

22 (89.5%) subjects after three months of treatment with dabigatran 150 

mg b.i.d. This prospective study, performed at Qilu Hospital of Shandong 

University, was notable for having a warfarin comparison group with 

resolution in 17 of 22 (77.3%) subjects. However, prior OAC use was 

present in three subjects in the dabigatran group and eight subjects in the 

warfarin arm.  

Lip et al [26] conducted the Xarelto–ThRombus Accelerated resolution 

(X-TRA) multicenter prospective study throughout seven countries.20 

Rivaroxaban dosage was 20 mg b.i.d., or 15 mg b.i.d. in the case of renal 

impairment. The LA thrombus resolution rate was only 41.5% (95% CI, 

28.1%–55.9%) in 60 subjects after mean treatment duration of 46 days. 

Of these subjects, 23.3% had prior OAC use. Results from the rivaroxaban 

treatment group were compared to 156 patients from a multicenter 

retrospective registry who were treated with five different VKA agents. 

Two important limitations included different time periods of patient 

recruitment and marked differences in baseline characteristics between 

treatment groups. 
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Xing et al administered dabigatran 150 mg q.d. to subjects with 

nonrheumatic AF and LA thrombi confined to the appendage who 

presented to General Hospital of Shenyang Military Command of PLA 

[31]. TEE was performed after 3 months of DOAC treatment. In 58 

subjects, complete LA appendage thrombus resolution was observed in 

only 15 (25.9%). Lack of prior long-term OAC use at the time of initial 

LA thrombus diagnosis was not explicitly reported. 

Fleddermann et al reported a retrospective cohort study from St. Luke’s 

Mid America Heart Institute in 16 patients with AF who were treated with 

NOACs for LA appendage thrombus [32]. None of the patients received 

OAC agents prior to the index medical encounter. Complete resolution 

was demonstrated in 9 of 9 (100%) patients who received apixaban, 4 of 

4 (100%) patients who received dabigatran, and 2 of 3 (67%) patients who 

received rivaroxaban. The median time between initial and follow-up 

TEEs was 66 days (range, 33 to 2000 days). TEEs were reviewed by a 

cardiologist blinded to the OAC agents received. 

Ke et al conducted a randomized controlled trial of rivaroxaban 20 mg 

q.d. versus warfarin for LA thrombus detected on TEE in 80 subjects who 

were scheduled for catheter ablation for nonvalvular AF at The First 

Affiliated Hospital of Guangxi Medical University [33]. All subjects were 

free of OAC for one month prior to LA thrombus diagnosis and 80% were 

confined to the LA appendage. Repeat TEEs were performed at 6 weeks 

and 12 weeks. At 6 weeks, complete LA thrombus resolution was 

observed in six (15%) subjects in the rivaroxaban group and 0 (0%) 

subjects in the warfarin group (P = .01). At 12 weeks, complete resolution 

was observed in 32 (80%) subjects in the rivaroxaban group and 28 (70%) 

subjects in the warfarin group (P = .30). 

Ultimately, multicenter randomized controlled trials to compare 

individual DOACs to warfarin or other DOACs should be performed. 

The REsolution of Left atrial-Appendage Thrombus–Effects of 

Dabigatran [34] in patients with Atrial Fibrillation (RE-LATED AF) 

study was designed to randomize 110 subjects with nonvalvular AF and 

LA appendage thrombus diagnosed on TEE to dabigatran versus the VKA 

phenprocoumon34. Follow-up TEE will be performed after at least 3 

weeks and up to a maximum of 6 weeks after the initial TEE. Patients 

with LA appendage thrombus that formed while receiving >3 months of 

a VKA will be excluded from enrollment. 

From our knowledge this is the first report of a strategy in patients with 

previous and resistant LAA thrombus for the complete resolution of the 

issue. The empirical use of an antiplatelet drug such as Clopidogrel 

associated to a DOAC and in some cases the prescription of an off-label 

dosage of these medications can explain the high success rate of the 

manuscript.   

Limitations: 

A series of limitations must be addressed in the present study.  

First this is an observational, small sample sized study with retrospective 

analysis. Second it was a non-randomized and with no control group. 

Third the lack of the LA appendage emptying speed and thrombus size 

weight in the fact that these two features may impact in thrombus 

resolution. 

Conclusion: 

In the present study when we performed the modification of vitamin-K 

antagonists to direct oral anticoagulants and change the mechanism of 

action of these drugs in association to an antiplatelet thienopyridine 

derivate demonstrates to be a successful strategy in a large number of 

patients with previous resistant left atrial thrombus and secure since the 

low adverse event rates. 
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