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Abstract

Background: Electric cardioversion of atrial fibrillation (AF) is associated with an increased
risk of embolism, with embolic material existing in the heart cavities. The initiation of oral
anticoagulation therapy reduces the risk of thromboembolic events. The aims of this study
were to evaluate the prevalence of left atrial appendage (LAA) thrombi in non-valvular AF, to
compare vitamin K antagonists (VKAs) and non-vitamin K oral anticoagulants (NOACs) with
respect to thrombus prevalence, and to evaluate the rate of LAA thrombus persistence on
repeat transesophageal echocardiography (TEE) after treatment change.

Methods: We enrolled 160 consecutive AF patients who presented with an AF duration > 48
h and had undergone TEE before cardioversion.

Results: Left atrial appendage thrombus was observed in 12 (7.5%) patients, and spontaneous
echo contrast 4 was observed in 19 (11.8%) patients; the incidence was similar between the
NOAC and VKA groups (8.9% vs. 3.6% and 12.4% vs. 18.5 %, respectively). Among patients
on NOAC, thrombus prevalence was detected in 8.4% of users of rivaroxaban, 8% of users of

dabigatran, and 12.5% of users of apixaban.
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Conclusions: The LAA thrombus developed in 7.5% of patients despite anticoagulation
therapy, demonstrating similar prevalence rates among patients either on NOAC or VKA.
Lower mean LAA flow velocity and a history of vascular disease were independent predictors
of embolic material in the LAA. It seems that in the case of embolic materials in LAA under

NOAC treatment, switching to VKA provides additional clinical benefit to the patients.
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Introduction

Atrial fibrillation (AF), the most common type of arrhythmia, occurs in approximately
3% of the population aged over 20 years and in approximately 9% of the population over 80
years old [1-3]. This arrhythmia is associated with a 1.5- to 1.9-fold increase in the risk of
mortality and a 2- to 5-fold increase in the risk of thromboembolic events, including stroke,
transient ischemic attack, and systemic embolism. Restoration of sinus rhythm remains an
integral part of the treatment for this type of arrhythmia. Electric cardioversion is associated
with an increased risk of embolism with embolic material existing in the heart cavities [4, 5].
The initiation of oral anticoagulation with a vitamin K antagonist (VKA) at least 3 weeks
before cardioversion (and continuation of this treatment for a minimum of 4 weeks after the
procedure) may reduce the risk of a thromboembolic event to less than 1% [6, 7]. Among
patients permanently treated with an oral VKA, ad hoc restoration of sinus rhythm may be
attempted if the efficacy of this treatment is proven by the therapeutic outcome of the
international normalized ratio (INR) [2, 3]. However, in the group treated with non-vitamin K
oral anticoagulants (NOACs) cardioversion can be performed when the patient confirms
regular intake of these drugs. In the era of the increasingly common use of NOACs, the

question remains whether they are an effective and safe alternative.

This study aimed to do the following: (1) establish the prevalence of left atrial
appendage (LAA) thrombi in patients with AF; (2) compare VKA vs. NOACs with respect to
thrombus prevalence; (3) evaluate the rate of LAA thrombus persistence on repeat
transesophageal echocardiogram (TEE) despite appropriate anticoagulation; and (4) define

predictors of LAA thrombus incidence.



Methods

We retrospectively evaluated 211 consecutive patients who presented with an AF
duration > 48 h and had undergone TEE at our hospital between January 2018 and December
2019. In the authors’ center all patients on NOACs and patients on VKA without weekly INR
control underwent TEE before electric cardioversion of AF. We excluded 47 patients who
were not on anticoagulation therapy and 4 patients who were treated with subtherapeutic
doses of NOACs. Finally, the study population consisted of 160 patients.

Baseline demographic and clinical data were collected, and CHA,DS,VASc scores
were calculated for each patient. Recorded data included age, sex, cardiovascular risk factors,
history of heart failure, type and duration of AF, and type and total duration of continuous oral
anticoagulant therapy. Conventional transthoracic echocardiography (TTE) was performed in
each patient, and data were collected.

Transesophageal echocardiogram was performed in all study patients before planned
electric cardioversion using General Electric Vivid 9. Standard TEE acquisition was
performed with focused imaging of the LAA, including a continuous 0° to 180° arc at the
mid-esophageal plane at 10° to 30° intervals. An LAA thrombus was defined as a discrete
echo-dense mass in the LAA, distinct from the LA endocardium or pectinate muscles. The
severity of spontaneous echo contrast (SEC) was estimated according to Fatkin’s criteria: 0 =
none (absence of echogenicity); 1+ = mild (minimal echogenicity located in the LAA or
sparsely distributed in the main cavity of the left atrium [LA], may be detectable only
transiently during the cardiac cycle, imperceptible at operating gain settings for two-
dimensional echocardiographic analysis); 2+ = mild to moderate (more dense swirling pattern
than 1+ but similar distribution, detectable without increased gain settings); 3+ = moderate
(dense swirling pattern in the LAA, generally associated with somewhat lower intensity in the
main cavity; may fluctuate in intensity but detectable constantly throughout the cardiac
cycle); and 4+ = severe (intense echo density and very slow swirling patterns in the LAA,
usually with similar density in the main cavity) [8].

Patients with thrombi in the LAA did not undergo cardioversion.

Patients with an LAA thrombus underwent at least one TEE to determine thrombus
prognosis and the possibility of thrombus resolution. Changes in oral anticoagulation therapy
were made at the cardiology meetings. Among patients whose therapy was changed on VKA,
the treatment efficacy was monitored by weekly INR control.

Finally, in each patient with LA A thrombus, follow-up clinical data were collected for

up to 2 years (after the first TEE, median 2.9 years). Using telephone contact, we obtained



information about the incidence of cardiovascular death, thromboembolic events (stroke,
transient ischemic attacks, or systemic embolism), and bleeding.

The study was approved by an Institutional Bioethical Committee. The requirement
for informed consent was waived by the ethics committee due to the retrospective nature of

the study.

Statistical analysis

Continuous variables are presented as means + standard deviation or as medians and
interquartile ranges for normally and non-normally distributed data, respectively. The t-test, x
test, and Fisher exact test were used to evaluate differences between 2 groups. Comparisons
between 3 groups were performed using one-way analysis of variance or Cochran—Mantel—
Haenszel modified ridit scores (row mean scores statistic). Multivariable logistic regression
analysis with a backward variable selection procedure was used to identify independent,
significant thrombus predictors among all variables tested. A significance level of 0.05 was
required for a variable to remain in the final model. Two-sided p-values were considered

statistically significant at a level of < 0.05. Statistical analyses were performed using SAS 9.4.

Results
Study group characteristics

A total of 160 patients were enrolled in this study. The mean age was 73.4 years, and
half of the patients were female (Table 1). The mean CHA,DS,VASc score was 3.83, and
8.7% of patients had a history of stroke or transient ischemic attack. Among the cohort, 88
(55%) were persistent AF patients with the duration of arrhythmia exceeding one month. All
patients were on anticoagulation therapy, with 124 patients on NOAC (57 on rivaroxaban, 26
on dabigatran, 16 on apixaban), 28 on VKA, and 8 on enoxaparin. A series of INR data before

admission to the hospital was not available among patients with VKA.

Prevalence of LAA thrombus

A comparison of the clinical and echocardiographic characteristics of patients with and
without LAA thrombus is summarized in Table 1. There were significantly more patients with
a history of heart failure (66.7% vs. 30.4%, p = 0.02) and vascular disease (58.3 vs. 24.3%, p
= 0.02), and more patients with AF duration exceeding one month (91.7% vs. 52%, p = 0.01)
in the LAA thrombi group. Patients with LAA thrombi had a significantly higher mean
CHA,DS,VASc score (4.58 vs. 3.77, p = 0.02). Among the echocardiographic findings,



patients with LAA thrombi had significantly lower left ventricular ejection fraction (49.2 vs.
56.7%, p = 0.007), lower mean value LAA flow velocity (22.8 vs. 37 cm/s, p < 0.001), and
higher incidence of SEC 4+ in LAA (58.3 vs. 12.8%, p < 0.0001) in comparison to patients
without LAA thrombus.

Comparison of NOAC and VKA therapy

Left atrial appendage thrombus was observed in 12 (7.5%) patients, and SEC 4 was
observed in 19 (11.8%) patients; the incidence was similar between the NOAC and VKA
groups (8.9% vs. 3.6% and 12.4% vs. 18.5 %, respectively) (Fig. 1). There were no
differences in the clinical characteristics and echocardiographic findings between the NOAC
and VKA patients (Table 2). Among patients on NOAC, the rates of thrombus detection were
8.4% for rivaroxaban, 8% for dabigatran, and 12.5% for apixaban (Fig. 2). The clinical

characteristics of these patients are summarized in Table 3.

Predictors of LAA thrombus
Multivariable analysis demonstrated that a history of vascular disease and LAA flow

velocity were significant, independent predictors of developing an LAA thrombus (Table 4).

Follow-up measures

The median follow-up with the interquartile range was 29.9 (24.0-34.6) months
(Tables 5, 6). Patients with a thrombus in the LAA did not undergo cardioversion. Among the
12 patients with LAA thrombus, 11 were on NOACs and one was on acenocoumarol. Of the
patients treated with NOACs, 7 had changed drugs on VKA and 4 stayed on NOACs. The
patient was treated with VKA before thrombi material detection, after which he was treated
with apixaban. Among the 12 patients with identified left atrial thrombus, 11 had at least one
repeat imaging examination, 10 patients had a repeat TEE, one had computed tomography,
and one patient had a systemic embolic event before repeat imaging. Among the 7 patients
whose treatment changed from NOACs to VKA, LAA thrombus resolution was seen in 5.
Patients on acenocoumarol before detection and with a changed anticoagulation regimen on
apixaban also had LAA thrombus resolution. Patients with systemic embolic events had

embolus in the left popliteal artery approximately 14 weeks after detection.

Discussion



The main source of embolic material (approximately 90%) in non-valvular AF is the
LAA [9]. Based on current knowledge, it seems that the incidence of embolic material in the
LAA is similar among patients treated with VKA and NOACs.

An analysis of the randomized studies comparing NOAC and VKA in patients
undergoing electrical cardioversion obtained the following results regarding the incidence of
thrombus in the LAA: the ENSURE-AF study, 8.0% in the edoxaban group and 7.1% in the
warfarin group; the XVeRT study, 5.1% in the rivaroxaban group and 4.6% in the VKA group;
and the EMANATE study, 7.2% of patients in the apixaban group and 7.1% in the VKA group
[12—14]. In the meta-analysis of 4 randomized controlled trials (ENSURE-AF, X-VeRT,
ARISTOTLE, and RE-LY) comprising 2397 AF patients (NOACs: n = 1412, VKAs: n = 985),
the incidence of thrombus in the LAA was estimated to be approximately 5% in both the VKA
and NOAC groups [15]. A similar rate of thrombus occurrence was demonstrated by Frenkel
et al. [16], who analyzed the results of TEE performed in 388 patients prior to AF/atrial flutter
ablation. A thrombus was detected in 4.4% of 183 patients treated with NOACs and in 2.9%
of 205 patients treated with warfarin. Furthermore, in a retrospective study of 559 patients in
the Asian population undergoing anticoagulation treatment for > 3 weeks, thrombi in the LAA
were detected in 2.6% and 2.8% of patients treated with NOAC and VKA, respectively [17].

In our retrospective, real-world study, the rate of LAA thrombus detection was
comparable between patients on NOAC and those on VKA, at 8.9% and 3.6%, respectively,
despite a minimum of 4 weeks of anticoagulation therapy. In comparison to the
aforementioned studies, in our study, the incidence of LAA thrombus was slightly higher. It is
worth noting that our study group had a higher incidence of comorbidities and known
predictors of embolic complications, such as mean age (73.4 years), a higher mean
CHA,DS,VASc score (3.83), and higher incidence of hypertension (89.4%), heart failure
(33.1%), diabetes mellitus (37.5%), and vascular disease (26.9%), in comparison to
previously published studies [12—14, 16, 19].

In the present study, among individual NOAC agents, thrombi were observed in 8.4%
for rivaroxaban, 8% for dabigatran, and 12.5% for apixaban. The highest rate of emboli
material was observed in patients with LAA treated with apixaban. These findings may be
explained by the higher incidence of high-risk patients in the apixaban group, with a higher
prevalence of previous stroke (25% of patients) and higher but not statistically significant
mean CHA,DS,VASc score, in comparison to the rivaroxaban and dabigatran groups. In other
real-world scenarios, the occurrence of LAA thrombi under specific NOAC agents is low and

comparable between drugs. Kawabata et al. [17] showed that the rates of LAA thrombus



detection were 2.06%, 3.3%, and 2.5% among patients on dabigatran, rivaroxaban, and
apixaban, respectively. In a study by Frenkiel et al. [16], thrombus was found in 5.4% of
patients treated with dabigatran, 4.8% treated with rivaroxaban, and 0% treated with
apixaban. Also, Gorczyca et al. [18], showed that the incidence of LAA thrombus was

comparable between dabigatran and rivaroxaban, at 5% and 3.2%, respectively.

Predictors of LAA thrombus

It is known that the incidence of LAA thrombi increases with an increasing number of
clinical risk factors. It has been reported that among patients treated with anticoagulants,
separate clinical factors such as chronic heart failure, age, female sex, structural heart disease,
other cardiomyopathy, use of antiarrhythmic drugs, and duration of arrhythmia may be helpful
in identifying patients with a high probability of thrombus in the LAA [19-23]. In our study,
patients with LAA thrombus had a higher prevalence of heart failure and vascular disease than
those without thrombus. However, in the multivariable analysis, only a prior history of
vascular disease was an independent, significant predictor of emboli in the LAA. This finding
may partially explain the increased risk of thromboembolism in patients with AF and vascular

disease reported in previous studies [24—-26].

Furthermore, scales for the clinical risk of thromboembolic events in AF (CHADS;,
and CHA,DS,-VASc) have the potential to predict LAA thrombus occurrence. In studies by
Uz et al. [27] and Tang et al. [28], which enrolled a total of 1100 patients, no thrombi were
detected in patients with a score of 0-2 and 0, respectively, on the CHA,DS,-VASc scale. In
our study population undergoing anticoagulation regimen, thrombi were seen only in those
with a CHA,DS,-VASc score > 2. These findings agree with the results of Kawabata et al.
[17], in that LA A thrombi were not detected in those with a CHA,DS,VASc score of 0-1.
However, a low CHADS:; score cannot reliably rule out embolic material in the LAA. In the
ACUTE study, a thrombus was detected by TEE in 14 out of 138 patients without
anticoagulant treatment, despite a CHADS:; score of 0 [29]. Furthermore, we revealed that
patients with LAA thrombus had significantly higher mean CHA,DS,VASc scores than those
without thrombus, but it was not an independent predictor of thrombus in our multivariable

analysis.

Previous studies have reported echocardiographic predictors of thrombosis in the
LAA. These include features and parameters assessing the structure and function of the heart,

as a whole, as well as the atrium or its appendage separately. It has been shown that a reduced



ejection fraction (EF < 50%), hypertrophy, increased left ventricular end-diastolic pressure,
left atrial enlargement (LA > 50 mm, LA area > 30 cm?, LA volume index > 28 mL/m?), or
degree of spontaneous blood contrasting in the LA cavity may indicate patients with a higher
risk of LAA thrombus [19-22, 30—34]. In our study, multivariate analysis revealed that only a
lower mean LAA flow velocity independently predicted emboli in the LAA.

LAA thrombus resolution with treatment modification

Unfortunately, there is no consensus on the management of LAA thrombi. We showed
that the thrombus resolved in most patients who underwent repeat imaging. It seems that
NOAC switching to VKA in the case of embolic materials in the LAA was an appropriate
modification and appeared to be effective after > 4 weeks of treatment in 5 out of 7 patients.
We also revealed thrombus resolution among the other 2 patients under anticoagulation
therapy for a minimum of 8 weeks before the first TEE. In the first case, we changed

dabigatran to apixaban. In the second case, we changed acenocoumarol to apixaban.

Studies with adequate power and endpoints that can determine the best management
strategy are lacking. The use of NOACs creates new therapeutic possibilities in the presence
of embolic material in the LAA; however, available data are limited to a small number of
studies and case reports. To the best of our knowledge, only one prospective study has
assessed the effect of rivaroxaban on a newly detected thrombus in the LAA, the X-TRA
study [35]. Sixty patients were enrolled in the study. Three-quarters of the patients (76.7%)
had not been treated with anticoagulants before, and the remainder were treated with
suboptimal or ineffective doses of VKA. Follow-up TEE showed that after 6 weeks of
treatment with rivaroxaban, there was resolution in 41.5% of patients, reduction in thrombus

size in 19%, no change in 17%, and an increase in size in 22.5% of patients.

Thromboembolic events in patients with an LAA thrombus

It is known that embolic material in the LAA is associated with a high risk of
thromboembolic events. Stoddard et al. [36] revealed that LA A thrombi significantly
predicted transient ischemic attack in 261 patients with AF during a mean follow-up of 2.5
years. In another study [37] of 317 patients with recent stroke, a thrombus in the LA was

detected in 20% of patients, all of which were in the LAA.



Among our 12 patients who developed an LAA thrombus and during the follow-up of
29.9 months (median), one patient suffered a thromboembolic complication in the form of a
right popliteal artery embolism. This systemic embolic event occurs before repeat TEE in

patients with left prolonged treatment with an apixaban dosage of 5 mg twice a day.

Limitations of the study

Our study has several limitations. The first is the retrospective nature of the analysis.
There was no protocol for changing the type of oral anticoagulation or the timing of the
second TEE after LAA thrombus detection. Secondly, among VKA patients, we could not
report the percentage of time in the therapeutic range INR before the first TEE. Thirdly, the
presence of a thrombus was not confirmed by an independent echocardiographer. Finally, our
study had insufficient power to evaluate the differences in LAA thrombus and severe SEC

detection between the individual NOAC agents.

Conclusions

Left atrial appendage thrombus developed in 7.5% of patients despite anticoagulation
therapy, and the prevalence was shown to be similar in patients either on NOAC or VKA. The
incidence of severe SEC was also comparable between the groups. The presence of thrombi in
this location is associated with an increased risk of peripheral embolism. There are known
predictors of LAA thrombus occurrence, such as lower LAA flow velocity and vascular
disease in the patient’s history; however, it is still difficult to identify patients with LAA
thrombus without imaging. It seems that in the case of embolic materials in LAA under
NOAC treatment, switching to VKA was an appropriate modification. Therefore, further
prospective research is needed to assess the best treatment strategy for thrombi despite

anticoagulation therapy.
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Renal failure, GFR < 60 mL/min/1.73 m* | 69 (43.1%) | 63 (42.6%) 6 (50.0%) 0.617
Previous stroke 14 (8.7%) 13 (8.8%) 1(8,3%) 1.00
Diabetes mellitus 60 (37.5%) | 58 (39.2%) 2 (16.7%) 0.213
Vascular disease 43 (26.9%) | 36 (24.3%) 7 (58.3%) 0.017
CHA2DS2-VASc, mean + SD 3.83+1.64 |3.77+1.67 4.58 +1.0 0.021
CHA2DS2-VASc score 0-1 14 (8.8%) 14 (9.5%) 0 (0%) 0.602
CHA2DS2-VASc score 2—4 85 (53.1%) | 81 (54.7%) 4 (33.3%) 0.153
CHA2DS2-VASc score > 5 61 (38.1%) | 53 (35.8%) 8 (66.7%) 0.059
AF duration < 7 days 45(28.1%) | 44 (29,3%) 1 (8.3%) 0.183
AF duration > 30 days 88 (55.0%) | 77 (52.0%) 11 (91.7%) 0.013
LVEF [%], mean + SD 56.1+9.2 56.7 + 8.9 49.2 £ 10.5 0.007
Left atrial area [cm?], mean + SD 25.7 £ 4.6 25.6 £4.5 26.8 £4.9 0.379
Mitral regurgitation mild or severe 37 (25.0%) | 36 (26.3%) 1(9.1%) 0.292
LAA flow velocity [m/s], mean + SD 35.8+15.0 | 37.0+£15.0 22.8+6.4 <0.0001
SEC 4* 26 (16.2%) | 19 (12.8%) 7 (58.3%) <0.0001
Apixaban 2.5 mg bid 5(3.1%) 4 (2.7%) 1(8.3%) 0.326
Apixaban 5 mg bid 11 (6.9%) 10 (6.8%) 1(8,3%) 0.588
Dabigatran 110 mg bid 13 (8.1%) 12 (8.1%) 1(8.3%) 1.000
Dabigatran 150 mg bid 12 (7.5%) 11 (7.4%) 1(8.3%) 1.000
Rivaroxaban 15 mg 26 (16.2%) | 22 (14.9%) 4 (33.3%) 0.108
Rivaroxaban 20 mg 57 (35.6%) | 54 (36.5%) 3 (25.0%) 0.541
Acenocoumarol 22 (13.7%) | 21 (14.2%) 1(8.3%) 1.00
Warfarin 6 (3.7%) 6 (4.1%) 0 (0%) 1.00
Enoxaparin 8 (5.0%) 8 (5.4%) 0 (0%) 1.00

Data are presented as number (percentage) of patients unless otherwise indicated.

*According to Fatkin’s criteria; AF — atrial fibrillation; GFR — glomerular filtration rate; LAA — left atrial
appendage; LVEF — left ventricular ejection fraction; SEC — spontaneous echo contrast

Table 2. Characteristics of patients depending on anticoagulation regimen

VKA(n=28) | NOAC(n=124) | P
Age [years], mean + SD 70.6 £11.0 74.3 £ 9.6 0.072
Female 15 (53.6%) 62 (50%) 0.723
Heart failure 9 (32.1%) 42 (33.9%) 0.861
Hypertension 26 (92.9%) 110 (88.7%) 0.738
Renal failure, GFR < 60 mL/min/1.73 m? 12 (42.9%) 54 (43.5%) 0.947
Vascular disease 8 (28.6%) 34 (27.4%) 0.902




Previous stroke 4 (14.3%) 9 (7.3%) 0.260
Diabetes mellitus 12 (42.9%) 47 (37.9%) 0.627
CHA2DS2-VASc score, mean + SD 3.96 £ 1.69 3.87 £1.62 0.785
AF duration < 7 days 8 (28.6%) 34 (27.4%) 0.902
AF duration > 30 days 14 (50%) 69 (55.6%) 0.588
LVEF [%], mean + SD 54.5 £ 10.6 56.5+ 8.4 0.293
Left atrial area [cm?], mean + SD 26.0+5.1 25.7+4.5 0.718
Mitral regurgitation mild or severe 7 (25.9%) 29 (25.4%) 0.958
LAA flow velocity [m/s], mean + SD 0.34+£0.14 0.36 £ 0.15 0.584
Data are presented as number (percentage) of patients unless otherwise indicated.
AF — atrial fibrillation; GFR — glomerular filtration rate; LAA — left atrial appendage; LVEF — left
ventricular ejection fraction; NOAC — non-vitamin K oral anticoagulant; VKA — vitamin K antagonists
Table 3. Characteristics of patients depending on anticoagulation regimen
Rivaroxaban | Dabigatran | Apixaban | P
(n=83) (n = 25) (n = 16)
Age [years], mean + SD 74.3 £9.9 73.3+10.0 75.7+7.3 0.787
Female 43 (51.8%) 13 (52.0%) 6 (37.5%) 0.726
Heart failure 25 (30.1%) 9 (36.0%) 8 (50.0%) 0.297
Hypertension 73 (87.9%) 23 (92.0%) 14 (87.5%) | 0.834
Renal failure, GFR < 60 mL/min/1.73 m* | 32 (38.5%) 13 (52.0%) 9 (56.3%) 0.270
Vascular disease 21 (25.3%) 7 (28.0%) 6 (37.5%) 0.604
Stroke 5 (6.0%) 0 (0%) 4 (25.0%) 0.016
Diabetes mellitus 33 (39.8%) 7 (28.0%) 7 (43.7%) 0.498
CHA,DS,-VASc score, mean + SD 3.81 + 1.64 3.64 + 1.47 4.56 £ 1.63 | 0.169
AF duration < 7 days 21 (25.3%) 6 (24.0%) 7 (43.7%) 0.290
AF duration > 30 days 47 (56.6%) 16 (64.0%) 6 (37.5%) 0.238
LVEF [%], mean + SD 56.1 + 8.8 57.7+7.2 56.5 + 8.2 0.733
Left atrial area [cm?], mean + SD 259+44 250+ 5.4 25.1+ 3.6 0.647
Mitral regurgitation mild or severe 22 (28.6%) 6 (26.1%) 1(7.1%) 0.238
LAA flow velocity [m/s], mean + SD 34.7 +13.3 36.6 + 18.2 41.3+21.6 | 0.327

Data are presented as number (percentage) of patients unless otherwise indicated.
AF — atrial fibrillation; GFR — glomerular filtration rate; LAA — left atrial appendage; LVEF - left ventricular
ejection fraction; NOAC — non-vitamin K oral anticoagulant; VKA — vitamin K antagonists

Table 4. Independent predictors of left atrial appendage (LAA) thrombus. Results of

multivariable logistic regression analysis.

Predictors Odds ratio [95% CI] | P
Vascular disease 3.972 [1.026-15.379] | 0.046
LAA flow velocity (1 1 m/s) | 0.874[0.795-0.960] | 0.005

AUC [95% CI]: 0.831 [0.700-0.962]; CI — confidence interval




Patie | Age CHA,DS | Treatment Treatment Control Further Last control Conclusio | Follow-
nt [year | »-VASc before after TEE anticoagulati | and final n up
no. s], score; detection detection on treatment; | treatment [days]
gend | LVEF Status of KE
er [%]
NOAC-VKA
1. 84,F | 6;68% Rivaroxaban Warfarin, 4—- | Thrombus | Warfarin — Thrombus | 957
20 mg, 48w | 8wTR resolution, | Withdrawn resolution
incidence from KE
of SEC
4+
2. 83,M | 4;33% Rivaroxaban Acenocouma | Thrombus | Acenocoumar | — Thrombus | 1215
20mg, 48w | rol, 48w resolution | ol resolution
TR Underwent
KE
3. 61, F | 2;48% Rivaroxaban, Warfarin, 4— | Thrombus | Warfarin > 12 | Thrombus Thrombus | 915
>8w 8w TR persistent | w resolution resolution
Withdrawn Warfarin
from KE Spontaneous
recovery of
sinus rhythm
4 85,F | 5;48% Rivaroxaban, Acenocouma | Thrombus | Acenocoumar | — Thrombus | 1173
>8w rol, 4—8 w resolution, | ol resolution
TR incidence | Underwent
of SEC KE
4%
5 85,F | 5;62% Rivaroxaban, Acenocouma | Thrombus | Acenocoumar Thrombus | 949
>8w rol, > 8w resolution ol resolution
TR Underwent
KE
6. 79, M | 5; 40% Dabigatran Acenocouma | Thrombus | Acenocoumar Thrombus | 937
110 mg bid, > | rol, 48w persistent, | ol persistent
8w TR incidence | Withdrawn
of SEC from KE
4%
7. 80,M | 5;39% Rivaroxaban Acenocouma | Thrombus | Acenocoumar | Thrombus Thrombus | 948
20mg,>8w | rol,4-8w persistent ol>12w persistent persistent
TR Withdrawn Acenocoumar
from KE ol
NOAC-NOAC
8. 71,F | 5;35% Dabigatran Apixaban 5 | Thrombus | Apixaban 5 Thrombus | 685
150 mg, > 8 w | mg bid, 4-8 | resolution, | mg bid resolution
w incidence Withdrawn
of SEC4+* | from KE
9. 69, F | 5;46% Apixaban 5 Apixaban 5 | Embolusin | — - Systemic 1013
mg bid, >8 w | mg bid, > 12 | left embolizati
A subfemoral on
artery
10. 83, F | 4;,47% Dabigatran Apixaban 5 | No data — — No data 608
110 mg bid, mg bid
4-8w
11. 74,M | 5; 20% Apixaban 2.5 | Apixaban > | Thrombus | Apixaban Thrombus | 934
mg bid, 8 w 12w persistent Withdrawn persistent
(allergy to from KE
VKAs)
VKA-NOAC
12. 66, M | 4; 46% Acenocoumar | Apixaban5 | Thrombus | Apixaban 5 - Thrombus | 1097
ol,>8w mg bid, > 12 | resolution, | mg bid resolution
w incidence Underwent
of intense KE
echodensit
y, SEC 4+*




Table 5. Characteristics and treatment of patients with left atrial thrombus.

*According to Fatkin’s criteria; F — female; KE — electric cardioversion; LAA — left atrial appendage; LVEF
— left ventricular ejection fraction; M — male; NOAC — non-vitamin K oral anticoagulant; SEC —

spontaneous echo contrast; TR — time range; VKA — vitamin K antagonists; W — weeks



Pati | Age CHA,DS | All-cause Cardiovasc | Stroke or | Systemic Myocardi | Bleeding Follow-up
ent | [years] | »-VASc mortality ular death TIA embolizatio | al complicatio | [days]
no. |, score; n infarction | n
gender | LVEF
[%]
NOAC-VKA
1 84, F 6; 68% No No No No No No 957
2 83, M 4; 33% No No No No No No 1215
3 61, F 2; 48% No No No No No No 915
4 85, F 5; 48% No No No No No No 1173
5 85, F 5; 62% No No No No No No 949
6 79, M 5; 40% No No No NO No No 937
7 80, M 5; 39% No No No No No No 948
NOAC-NOAC
8 71, F 5; 35% No No No No No No 685
9 69, F 5; 46% No No No Yes (105 No No 1013
day of
follow up)
10 | 83, F 4; 47% No No No No No No 608
11 74, M 5; 20% Yes (924 day of | No No No No No 934
follow up,
hepatic cancer)
VKA-NOAC
12 66, M 4; 46% No No No No No No 1097

Table 6. Clinical follow-up of patients with left atrial thrombus.

F — female; LVEF — left ventricular ejection fraction; M — male; NOAC — non-vitamin K oral anticoagulant;

VKA — vitamin K antagonists
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FIGURE 1. Comparison of rates of the left atrial thrombus and spontaneous echo contrast among patients on NOACs versus
VKAs. Abbreviations: LAA- left atrial appendage; NOAC — non-vitamin K oral anticoagulant; VKA —vitamin K antagonists; SEC:
spontaneous echo contrast.
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FIGURE 2. Comparison of rates of the left atrial thrombus and spontaneous echo contrast among patients on specific NOACs .
Abbreviation : see FIGURE 1.




