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echocardiography (TEE),2 clinical evidence supporting the 
efficacy and safety of anticoagulation for LAT are both 
limited and outdated.3 Recently, we reported on the clinical 
consequences in patients with AF and LAT detected by 
TEE who received standard anticoagulation; we found 

T he development of left atrial thrombi (LAT) remains 
a significant problem in patients with atrial fibrilla-
tion (AF) because LAT cause stroke and systemic 

embolism.1 Although current AF guidelines recommend 
3–4 weeks of anticoagulation for LAT on transesophageal 
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Background: Anticoagulation for patients with atrial fibrillation (AF) complicated by left atrial thrombi (LAT) is a frequent cause of 
bleeding complications, but risk factors remain unknown.

Methods and Results: Of 3,139 AF patients who underwent transesophageal echocardiography, 82 with LAT under anticoagulation 
were included in this study. Patients treated with combination antiplatelet and anticoagulant therapy (n=31) were compared with 
those receiving anticoagulant monotherapy (n=51) to investigate the effects of antiplatelet agents during anticoagulation on bleeding 
complications. Over a mean (±SD) follow-up of 878±486 days, bleeding events occurred more frequently in the combination therapy 
than monotherapy group (58% vs. 20%; P<0.001), but there was no significant difference in embolic events (6.5% vs. 3.9%; 
P=0.606). Kaplan-Meier analysis also showed a significantly higher rate of bleeding events in the combination therapy group, but no 
significant difference in the rate of embolic events. Inverse probability of treatment weighting revealed that combination therapy was 
independently associated with an increased risk of bleeding (hazard ratio [HR] 2.98, 95% confidence interval [CI] 1.14–7.89, 
P=0.026), but not with the risk of embolic events (HR 0.30, 95% CI 0.04–2.59, P=0.275). Net clinical benefit analysis was almost 
negative for combination therapy vs. monotherapy.

Conclusions: In patients with AF and LAT, combination therapy was significantly associated with an increased risk of bleeding 
events, but not with a reduced risk of embolic events.
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level, with reference to the ACUITY (Acute Catheterization 
and Urgent Intervention Triage strategY) trial.10 Minor 
bleeding was defined as clinically documented bleeding not 
meeting the criteria for major bleeding. Patients who were 
administered one or more antiplatelet agents in addition to 
anticoagulant after thrombus detection were defined as 
patients receiving combination therapy, whereas patients 
receiving anticoagulant alone after thrombus detection 
were defined as those undergoing monotherapy. Treatment 
was selected at the discretion of the attending physician in 
accordance with the practical guidelines. “Medication” 
was defined as the treatment used for long-term treatment 
for LAT resolution, rather than that used in the acute 
phase when LAT was first identified. In patients treated 
with warfarin, the time in therapeutic range (TTR) was 
calculated, which is a standard measure of warfarin treat-
ment that incorporates both the frequency of international 
normalized ratio (INR) measurements and their actual 
values to assume daily INR values and defines the percentage 
of time in range for each patient.11 The therapeutic range 
of INR was set as 2.0–3.0 for patients <70 years of age and 
1.6–2.6 for those ≥70 years of age in accordance with clinical 
guidelines.12 The effects of antiplatelet therapy during 
anticoagulation on long-term outcomes were determined 
comparing outcomes between patients receiving combina-
tion therapy and those receiving monotherapy.

Statistical Analysis
Continuous variables are expressed as the mean ± SD, 
whereas categorical data are presented as absolute values 
and percentages. Tests for significance were conducted using 
the unpaired t-test or non-parametric test (Mann-Whiney 
U-test) for continuous variables, and the Chi-squared test 
or Fisher’s exact test for categorical variables. Long-term 
outcomes were estimated using Kaplan-Meier curves and 
statistical significance was determined using the log-rank 
test. For missing values in the dataset, the multiple imputa-
tion by chained equations (MICE) method was used, an 
established imputation method creating multiple complete 
data sets in which the missing values are replaced by esti-
mates from a specified regression model using the observed 
data. Fifty datasets were created using the MICE package 
in R (R Foundation for Statistical Computing, Vienna, 
Austria) and these results pooled.

Furthermore, to adjust for potential confounding in 
direct comparisons between patients receiving combination 
therapy and monotherapy, weighted Cox regression models 
were established with inverse probability of treatment 
weighting (IPTW) because of the observational nature of 
the study.13 In IPTW, the weights for patients receiving 
combination therapy were the inverse of the propensity 
score, whereas the weights for patients receiving mono-
therapy were the inverse of 1−propensity score. The prob-
ability of receiving combination therapy, which was the 
propensity score, for each patient was calculated using 
multivariate logistic regression analysis based on clinically 
relevant covariates (age, sex, congestive heart failure, 
hypertension, diabetes, stroke, persistent AF, ischemic heart 

that the event rate of ischemic stroke and systemic embolism 
was relatively low in these patients, whereas the rate of 
bleeding was relatively high.4 These findings are consistent 
with earlier studies,5–7 and suggest that anticoagulation for 
the resolution of LAT requires particular attention to 
bleeding. However, risk factors for bleeding during antico-
agulation in patients with AF and LAT remain unknown. 
Patients with AF complicated by coronary artery disease 
or atherosclerotic stroke require the simultaneous use of 
antiplatelets and an anticoagulant, but this has been asso-
ciated with a high bleeding risk and no additional preventive 
benefit against thrombotic events compared with antico-
agulation alone.8 However, to date no study has examined 
the effects and risk of the simultaneous use of antiplatelets 
and anticoagulants in the setting of AF with LAT, in 
which the reinforcement of therapeutics to resolve thrombi 
should be considered.

In this study we evaluated the effects and risk of the 
simultaneous use of antiplatelets and anticoagulants in the 
treatment of LAT using a database of AF patients with 
LAT we reported previously.4

Methods
Study Patients
This study was conducted by the Osaka Cardiovascular 
Conference (OCVC; a list of investigators is given in the 
Appendix) with the participation of members of 6 high-
volume hospitals that make up the OCVC arrhythmia team. 
The organization of the OCVC and the data collection 
methods of the registry of AF patients with TEE-detected 
LAT have been reported elsewhere.4 The protocol of the 
present study was approved by the institutional review 
board of each participating hospital.

Patients with AF who underwent TEE between January 
2010 and December 2012 were eligible for inclusion in this 
study. TEE was indicated primarily by the need to check 
for thrombi before catheter ablation or cardioversion. 
Patients without LAT, as well as those who did not receive 
continuous anticoagulation or whose anticoagulation and 
antiplatelet data were not available, were excluded from 
the study. The remaining patients (AF patients with LAT 
identified by TEE and receiving anticoagulation) were 
enrolled in the study and their data analyzed.

All data were collected retrospectively from patient 
medical records. Because of the retrospective design of the 
study, we did not obtain written informed consent, but 
rather used the opt-out method of informed consent based 
on a statement displayed on the institutional website in 
accordance with Japanese clinical research guidelines. 
This study followed the ethical guidelines outlined in the 
Declaration of Helsinki.

LAT was defined as discrete echo-dense masses in the 
left atrium or left atrial appendage with different echo 
densities from the adjacent endocardium and independent 
motion relative to the chamber wall.9 Major bleeding was 
defined as intracranial hemorrhage, bleeding requiring 
surgery or transfusion, or a ≥4 g/dL decrease in hemoglobin 
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patients (62%; monotherapy) did not receive antiplatelets 
after thrombus detection (Figure 1).

Baseline Characteristics
Baseline characteristics are given in Table 1, including the 
number of patients for whom specific data were available. 
There was no significant difference between patients receiving 
combination therapy and monotherapy with regard to 
age, sex, or persistent AF. Moreover, a past history of 
hypertension, diabetes, stroke, and ischemic heart disease 
was more frequently observed in patients receiving combi-
nation therapy. There was no significant difference in 
thrombus mobility between patients receiving combination 
therapy and those receiving monotherapy.

Treatment for LAT
There was no significant difference in the type of antico-
agulant used between the 2 groups. Thirty patients receiving 
combination therapy and 45 patients receiving mono-
therapy used warfarin (97% vs. 88%; P=0.180). One patient 
receiving combination therapy and no patients receiving 
monotherapy used rivaroxaban (3.2% vs. 0%; P=0.378), 
and no patients receiving combination therapy and 6 
receiving monotherapy used dabigatran (0% vs. 12%; 
P=0.078). Most patients (91%) used warfarin because most 
patients were enrolled before the use of direct oral antico-
agulants (DOAC) became widespread. There was no 
significant difference in TTR for LAT between the combi-
nation therapy and monotherapy groups (50±27% vs. 
46±30%, respectively; P=0.486). Of the patients receiving 
combination therapy, 27 took aspirin (87%), 5 took clopi-
dogrel (16%), and 2 took other antiplatelet agents (6.5%). 
Three patients receiving combination therapy took 2 anti-
platelet drugs (9.7%).

disease, malignant disease, thrombus mobility). Univariate 
Cox regression analysis was used to examine the association 
between TTR and outcomes. Subgroup analysis and inter-
action analysis were performed by Cox regression analysis.

Net clinical benefit (NCB) analysis was performed using 
the weight reported by Singer et al.14 The NCB for receiving 
combination therapy compared with monotherapy was 
calculated using the following formula:

NCB = (ISMono − ISCombo) + 1.5 × (ICHMono − ICHCombo)

where ISMono is the rate of ischemic stroke on monotherapy, 
ISCombo is the rate of ischemic stroke on combination 
therapy, and ICHMono and ICHCombo are the rates of intra-
cranial hemorrhage on monotherapy and combination 
therapy, respectively. A positive NCB means that receiving 
combination therapy is more beneficial than receiving 
monotherapy, whereas a negative NCB means that 
receiving combination therapy is more harmful. The 95% 
confidence intervals (CIs) of the NCB were obtained by 
bootstrapping.

Statistical significance was defined as 2-tailed P<0.05. 
For subgroup analyses, P<0.05 and PInteraction<0.10 were 
considered statistically significant. Analyses were performed 
using SPSS version 25 (IBM Corp., Armonk, NY, USA) 
or R version 3.5.1 (R Foundation for Statistical Computing).

Results
Study Population
LAT was detected in 100 of the 3,139 AF patients who 
underwent TEE at 6 hospitals. After excluding 16 patients 
who did not use anticoagulants and 2 with no data regarding 
antiplatelet use, 82 patients (2.6% of the study population) 
with LAT under anticoagulation were included in this 
study. Antiplatelets were administered to 31 patients (38%; 
combination therapy) after thrombus detection, whereas 51 

Figure 1.  Flow chart of patient selection. TEE, transesophageal echocardiography; LAT, left atrial thrombi.
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significant difference in the frequency of ischemic stroke or 
systemic embolism between the combination therapy and 
monotherapy groups (n=2 [6.5%] vs. n=2 [3.9%], respec-
tively; P=0.606). Ischemic stroke occurred in 1 patient each 
in the combination therapy and monotherapy groups 
(3.2% vs. 2.0%, respectively; P=1.000). Kaplan-Meier 
analysis also revealed a significantly higher rate of bleeding 

Outcomes
Over a follow-up period of 878±486 days, bleeding events 
occurred more frequently in the combination therapy than 
monotherapy group (n=18 [58%] vs. n=10 [20%]; P<0.001). 
Intracranial hemorrhage occurred in 3 patients receiving 
combination therapy, but in no patient receiving mono-
therapy (9.7% vs. 0%, respectively; P=0.051). There was no 

Table 1. Baseline Characteristics

All  
(n=82)

Combination therapy 
(n=31)

Monotherapy  
(n=51) P-value

Age (years) 67±10 69±9　　 66±11 0.156

Male sex 62/82 (76) 24/31 (77) 38/51 (75) 0.766

Height (cm; n=79) 163±10　　 163±10　　 162±10　　 0.572

Body weight (kg; n=69) 62±13 63±12 61±13 0.406

Congestive heart failure 58/82 (71) 25/31 (81) 33/51 (65) 0.124

Hypertension 51/82 (62) 24/31 (77) 27/51 (53) 0.027

Diabetes 28/81 (35) 16/30 (53) 12/51 (24) 0.006

Stroke 34/82 (41) 18/31 (58) 16/51 (31) 0.017

Persistent atrial fibrillation 54/72 (75) 19/26 (73) 35/46 (76) 0.777

Ischemic heart disease 21/81 (26) 15/30 (50)   6/51 (12) <0.001　
Malignant disease 10/80 (13)   3/29 (10)   7/51 (14) 0.740

CHA2DS2-VASc score (n=80)

  0–2 26/80 (33)   6/29 (21) 20/51 (39) 0.089

  3–5 32/80 (40) 11/29 (38) 21/51 (41) 0.776

  ≥6 22/80 (28) 12/29 (41) 10/51 (20) 0.036

Thrombus mobility 18/72 (25)   7/29 (24) 11/43 (26) 0.890

Prior time in therapeutic range (%; n=62) 30±28 30±26 30±29 0.995

Prior use of antithrombotic drug

  Warfarin 68/82 (83) 26/31 (84) 42/51 (82) 0.859

  Dabigatran    4/82 (4.9)    1/31 (3.2)    3/51 (5.9) 1.000

  Aspirin 28/82 (34) 25/31 (81)    3/51 (5.9) <0.001　
  Clopidogrel    6/82 (7.3)   4/31 (13)    2/51 (3.9) 0.193

  Other antiplatelet drug    3/82 (3.7)    1/31 (3.2)    2/51 (3.9) 1.000

Unless indicated otherwise, data are given as the mean ± SD or as n (%), with the number of patients with data available given as the denominator.

Figure 2.  Bleeding event rate and embolic event rate. (Left) Bleeding events and (Right) embolic events evaluated by Kaplan-
Meier analysis. Results of log-rank tests are shown in each panel.
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respectively; P=0.494). Details of outcomes of embolic and 
bleeding events are given in Table 2.

After adjusting for the clinically relevant baseline using 
IPTW after MICE, patients with combination therapy had 
an increased risk of bleeding and no significant difference 
in the risk of embolic events compared with patients receiving 
monotherapy (Table 3). NCB analysis suggested that 
receiving combination therapy was more harmful than 
receiving monotherapy in patients with AF and LAT 

events in the combination therapy group, but no significant 
difference in the rate of embolism events between the 2 
groups (Figure 2). Repeat TEE at follow-up was performed 
in 41 patients (50%). Resolution of LAT was confirmed 
in 40 of the 41 patients, whereas in the remaining patient 
it was confirmed by a modality other than TEE. The 
frequency of confirmed LAT resolution did not differ 
significantly between the combination therapy and mono-
therapy groups (n=17 [55%] vs. monotherapy n=24 [47%], 

Table 2. Long-Term Outcomes

All  
(n=82)

Combination therapy 
(n=31)

Monotherapy  
(n=51) P-value

Ischemic stroke and systemic embolism 4 (4.9) 2 (6.5) 2 (3.9) 0.606

  Ischemic stroke 2 (2.4) 1 (3.2) 1 (2.0) 1.000

  Transient ischemic attack 1 (1.2) 1 (3.2) 0 (0)　　　 0.378

  Coronary artery thromboembolism 1 (1.2) 0 (0)　　　 1 (2.0) 1.000

All bleeding 28 (34)　　　 18 (58)　　　 10 (20)　　　 <0.001　
  Major bleeding 11 (13)　　　 6 (19) 5 (10)　 0.218

    Intracranial hemorrhage 3 (3.7) 3 (9.7) 0 (0)　　　 0.051

    Gastrointestinal bleeding 2 (2.4) 1 (3.2) 1 (2.0) 1.000

    Blood transfusion 4 (4.9) 3 (9.7) 1 (2.0) 0.149

    Hemoglobin decrease ≥4 g/dL 3 (3.7) 2 (6.5) 1 (2.0) 0.554

    Requiring surgery 2 (2.4) 0 (0)　　　 2 (3.9) 0.524

  Minor bleeding 19 (23)　　　 13 (42)　　　 6 (12)　 0.002

    Spontaneous bleeding 15 (18)　　　 11 (36)　　　 4 (7.8) 0.003

      Urinary tract bleeding 4 (4.9) 3 (9.7) 1 (2.0) 0.149

      Alveolar hemorrhage 4 (4.9) 3 (9.7) 1 (2.0) 0.149

      Gastrointestinal bleeding 3 (3.7) 2 (6.5) 1 (2.0) 0.554

      Subcutaneous bleeding 2 (2.4) 2 (6.5) 0 (0)　　　 0.140

      Subconjunctival bleeding 1 (1.2) 1 (3.2) 0 (0)　　　 0.378

      Epistaxis 1 (1.2) 0 (0)　　　 1 (2.0) 1.000

    Traumatic bleeding 6 (7.3) 4 (13)　 2 (3.9) 0.193

Confirmed left atrial thrombi resolution 41 (50)　　　 17 (55)　　　 24 (47)　　　 0.494

Unless indicated otherwise, data show n (%).

Table 3. HRs for Combination Therapy vs. Monotherapy as a Reference for Outcome by Cox Regression 
Models With MICE and IPTW

Dependent  
variable

Independent  
variable

Statistical  
method HR (95% CI) P-value

Bleeding Combination therapy Crude 3.58 (1.65∼7.78) 0.001

MICE and IPTW 2.98 (1.14∼7.89) 0.026

Embolic event Combination therapy Crude 1.61 (0.23∼11.4) 0.635

MICE and IPTW 0.30 (0.04∼2.59) 0.275

CI, confidence interval; HR, hazard ratio; IPTW, inverse probability of treatment weighting; MICE, multiple imputation 
by chained equations.

Table 4. Net Clinical Benefit Analysis to Prevent Stroke

Treatment Combination  
therapy

Monotherapy  
(reference)

No. events (per 100 person-years)

  Ischemic stroke 1 (1.26) 1 (0.84)

  Intracranial hemorrhage 3 (3.93) 0 (0)　　　　　
Net clinical benefit (95% CI) −6.32 (−14.83∼0.00) –

CI, confidence interval.
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frequency of LAT resolution, ischemic stroke, or systemic 
embolism. Evaluation of overall benefit with NCB analysis 
showed that combination therapy may be more harmful 
than monotherapy. The present study is the first to examine 
the effects and risk of the simultaneous use of antiplatelets 
and anticoagulants in the setting of AF with LAT, in 
which thrombus resolution is strongly needed. Considering 
the very low rate of accidental discovery of LAT with TEE, 
this study is potentially valuable and important because it 
includes a relatively large number of patients with acciden-
tally found LAT.

It has been reported that LAT is detected in 1.6–4.4% of 
patients with AF6,15,16 and is a risk factor for stroke and 
embolism.17,18 Recently, however, the rate of embolic events 
in patients with AF and LAT has decreased considerably 
due to advances in stroke prevention.5,6,17 In contrast, 
bleeding during anticoagulation is frequently observed in 
patients with AF and LAT, with reported rates ranging 
from 8.3% to 36.8%,5,7 suggesting that the prevention or 
control of bleeding is essential. The findings of the present 
study also support the importance of the prevention of 
bleeding during anticoagulation and may imply that 
combination therapy with antiplatelets and anticoagulants 

(Table 4). TTR was not associated with either embolic 
events (hazard ratio [HR] 1.03, 95% CI 0.99–1.07, P=0.152) 
or bleeding events (HR 1.01, 95% CI 0.99–1.02, P=0.272).

Subgroup analyses regarding bleeding events showed 
that there was no subgroup in which combination therapy 
exhibited lower bleeding risk than monotherapy. In patients 
aged <75 years, male patients, those with congestive heart 
failure, hypertension, diabetes, or persistent AF, and those 
without stroke, ischemic heart disease, and malignancy, 
combination therapy was associated with a significantly 
higher risk of bleeding. Significant interactions for risk of 
bleeding were observed between combination therapy 
and stroke, as well as between combination therapy and 
hypertension (Figure 3).

Discussion
This study of 82 patients with AF and LAT in the OCVC 
Registry showed a higher rate of bleeding in patients 
receiving combination therapy than in those receiving 
monotherapy. Combination therapy was independently 
associated with a higher risk of bleeding. In contrast, there 
was no significant difference between the 2 groups in the 

Figure 3.  Subgroup analyses of bleeding events stratified according to the receipt of antiplatelets during anticoagulation. CHF, 
congestive heart failure; CI, confidence interval; DM, diabetes mellitus; HR, hazard ratio; HT, hypertension; IHD, ischemic heart 
disease; PeAF, persistent atrial fibrillation.
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disease, and maximum efforts should be made to shorten 
the duration of combination therapy with antiplatelets and 
anticoagulants in patients with AF and LAT.

Study Limitations
Several limitations of the present study warrant mention. 
First, the study used a retrospective observational design, 
and some data values were missing. We could not calculate 
bleeding risk scores, such as the HAS-BLED score,27 
because we did not have data regarding a history of bleeding 
and the use of non-steroidal anti-inflammatory drugs. 
Second, due to the low number of embolic events, analysis 
for the risk of embolism showed discrepant results between 
the crude analysis and weighted Cox regression model with 
IPTW. Third, we did not collect data of patients without 
LAT, and therefore could not compare outcomes between 
patients with or without LAT or investigate predictors of 
LAT. Fourth, the number of patients receiving DOAC was 
low (8.5%). DOAC is superior to warfarin in reducing 
cerebral hemorrhage.28 Therefore, the incidence of bleeding 
could be lower in the current clinical setting. The application 
of these results to recent clinical settings requires additional 
data from DOAC patients. Conversely, the recent preva-
lence of warfarin use has been reported to range from 38% 
to 64% in the real-world AF population.29–31 Therefore, 
the present study may provide useful information for a 
certain group of patients receiving anticoagulant therapy 
for LAT, especially those who use warfarin even in the 
DOAC era. Moreover, although TEE is the gold standard 
for identifying LAT, false-positive results are likely inevi-
table.32 We did not routinely use other modalities to detect 
LAT, such as computed tomography or magnetic resonance 
imaging. Finally, although we showed that combination 
therapy conferred an independent risk of bleeding even 
after using MICE and IPTW, unmeasured bias could not 
be completely eliminated.

Conclusions
In patients with AF and LAT, combination therapy was 
not associated with a reduced risk of embolic events, but 
was associated with an increased risk of bleeding.

Acknowledgments
The authors thank Nagisa Yoshioka, Kyoko Tatsumi, Satomi 
Kishimoto, Noriko Murakami, and Sugako Mitsuoka for their 
excellent assistance with data collection. The authors also thank their 
colleagues from Osaka University Center of Medical Data Science 
and Advanced Clinical Epidemiology Investigator’s Research Project 
for providing this research their insight and expertise.

Sources of Funding
This research was funded by Japan Agency for Medical Research and 
Development (AMED) (Grant no. JP18ek0210056).

Disclosures
S.H., K.I., A.H., M.M., Y.F., T.W., and H. Minamiguchi have 
received remuneration from Boehringer Ingelheim and Bayer. D.N. 
has received remuneration from Boehringer Ingelheim and Sanofi. 
Y.O. has received remuneration from Boehringer Ingelheim. K.K. has 
received remuneration from Boehringer Ingelheim, Bayer, and Sanofi. 
H. Mizuno has received remuneration from Boehringer-Ingelheim 
and Bayer, as well as research funding from Boehringer-Ingelheim. 
T. Kitamura has received remuneration from Bayer. Y.S. has received 
remuneration from Eizai, Boehringer-Ingelheim, Bayer, and Sanofi, 
served as a consultant to Boehringer-Ingelheim, Bayer, and Sanofi, 
holds patents with Eizai, Boehringer-Ingelheim, Bayer, and Sanofi, 

should not be recommended as a therapeutic option for 
LAT.

The resolution rate of LAT in the present study was 
50%. This is among the lower rates reported in previous 
studies, which ranged from 41.5% to 90%.3,5,19–21 This lower 
rate is likely due to lower TTR (48%) after the detection 
of LAT. It is well known that the risk of bleeding compli-
cations associated with warfarin administration is higher 
in Asian than non-Asian populations.22,23 Therefore, 
concern about bleeding may have led the doctors in this 
study to maintain low levels of anticoagulation, which, in 
turn, may have resulted in the low TTR and consequently 
low resolution rate.

Patients daily receiving antiplatelets are likely to have a 
past history of ischemic heart disease and stroke, as well as 
risk factors for atherosclerosis. These conditions may 
affect the risk of embolic and bleeding events. The sample 
size of the present study was too small to adjust for these 
variables in multivariate analysis. Accordingly, we used the 
IPTW method to reduce the effect of potential confounding 
factors. The IPTW analysis clearly showed a significantly 
increased risk of bleeding in patients with combination 
therapy and no significant difference in the risk of embolic 
events between the 2 groups, even after adjusting for 
confounding factors. Moreover, in our subgroup analyses, 
atherosclerotic diseases, such as stroke and ischemic heart 
disease, did not increase bleeding risk in patients receiving 
combination therapy. These results suggest that the patho-
logical changes accompanying these diseases are unlikely 
to affect the risk of bleeding and that the combination 
therapy may not reduce the risk of embolic events.

Cox regression models of the risk of embolism were 
conflicting between the crude and IPTW method, albeit 
differences did not reach statistical significance. One reason 
for this may be the lack of statistical power due to the small 
number of embolic events. Therefore, we also examined 
NCB, which is commonly used as an index for risk benefits 
of antithrombotic therapy. The results of NCB analysis 
strongly suggested that combination therapy was more 
harmful than monotherapy.

In AF patients with stable coronary artery disease, the 
addition of antiplatelet therapy to warfarin does not 
appear to reduce the risk of recurrent coronary events or 
thromboembolism, but does significantly increase the risk 
of bleeding.8 In line with this finding, Yasuda et al. recently 
reported that monotherapy with DOAC was non-inferior 
for efficacy and superior for safety to combination therapy 
with DOAC plus a single antiplatelet agent in patients with 
AF and stable coronary artery disease, including those 
after coronary stenting.24 In contrast, another group could 
not demonstrate the non-inferiority of oral anticoagulant 
monotherapy (warfarin in 75.2% and DOAC in 24.8%) to 
combination therapy with an oral anticoagulant and an 
antiplatelet agent.25 The difference between these 2 trials 
may result from differences in type of oral anticoagulant, 
patient background, or sample size. Nonetheless, it is 
recommended that all patients with AF who are more than 
1 year after percutaneous coronary intervention should be 
switched from combination therapy with an antiplatelet 
and anticoagulant to monotherapy with an anticoagulant 
alone.26 Therefore, the need to take both anticoagulants 
and antiplatelets is decreasing. The findings of the present 
study suggest that an anticoagulant alone would be a 
better treatment for LAT than both an antiplatelet and an 
anticoagulant, even in patients with coronary artery 



Circulation Reports Vol.2, September 2020

464 SUNAGA A et al.

patients undergoing catheter-directed atrial fibrillation ablation. 
J Cardiovasc Electrophysiol 2010; 21: 849 – 852.

17. Stöllberger C, Chnupa P, Kronik G, Brainin M, Finsterer J, 
Schneider B, et al. Transesophageal echocardiography to assess 
embolic risk in patients with atrial fibrillation. ELAT Study 
Group. Embolism in Left Atrial Thrombi. Ann Intern Med 1998; 
128: 630 – 638.

18. Transesophageal echocardiographic correlates of thromboem-
bolism in high-risk patients with nonvalvular atrial fibrillation. 
The Stroke Prevention in Atrial Fibrillation Investigators 
Committee on Echocardiography. Ann Intern Med 1998; 128: 
639 – 647.

19. Collins LJ, Silverman DI, Douglas PS, Manning WJ. Cardioversion 
of nonrheumatic atrial fibrillation: Reduced thromboembolic 
complications with 4 weeks of precardioversion anticoagulation 
are related to atrial thrombus resolution. Circulation 1995; 92: 
160 – 163.

20. Corrado G, Tadeo G, Beretta S, Tagliagambe LM, Manzillo GF, 
Spata M, et al. Atrial thrombi resolution after prolonged 
anticoagulation in patients with atrial fibrillation. Chest 1999; 
115: 140 – 143.

21. Saeed M, Rahman A, Afzal A, Tagliagambe LM, Manzillo GF, 
Spata M, et al. Role of transesophageal echocardiography 
guided cardioversion in patients with atrial fibrillation, previous 
left atrial thrombus and effective anticoagulation. Int J Cardiol 
2006; 113: 401 – 405.

22. Chan YH, Yen KC, See LC, Chang SH, Wu LS, Lee HF, et al. 
Cardiovascular, bleeding, and mortality risks of dabigatran in 
Asians with nonvalvular atrial fibrillation. Stroke 2016; 47: 
441 – 449.

23. Yamashita T, Koretsune Y, Yang Y, Chen SA, Chung N, 
Shimada YJ, et al. Edoxaban vs. warfarin in East Asian patients 
with atrial fibrillation: An ENGAGE AF-TIMI 48 subanalysis. 
Circ J 2016; 80: 860 – 869.

24. Yasuda S, Kaikita K, Akao M, Ako J, Matoba T, Nakamura M, 
et al. Antithrombotic therapy for atrial fibrillation with stable 
coronary disease. N Engl J Med 2019; 381: 1103 – 1113.

25. Matsumura-Nakano Y, Shizuta S, Komasa A, Morimoto T, 
Masuda H, Shiomi H, et al. Open-label randomized trial comparing 
oral anticoagulation with and without single antiplatelet therapy 
in patients with atrial fibrillation and stable coronary artery disease 
beyond 1 year after coronary stent implantation. Circulation 2019; 
139: 604 – 616.

26. Lip GY, Windecker S, Huber K, Kirchhof P, Marin F, Ten 
Berg JM, et al. Management of antithrombotic therapy in atrial 
fibrillation patients presenting with acute coronary syndrome 
and/or undergoing percutaneous coronary or valve interventions: 
A joint consensus document of the European Society of Cardiology 
Working Group on Thrombosis, European Heart Rhythm 
Association (EHRA), European Association of Percutaneous 
Cardiovascular Interventions (EAPCI) and European Association 
of Acute Cardiac Care (ACCA) endorsed by the Heart Rhythm 
Society (HRS) and Asia-Pacific Heart Rhythm Society (APHRS). 
Eur Heart J 2014; 35: 3155 – 3179.

27. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, Lip 
GY. A novel user-friendly score (HAS-BLED) to assess 1-year 
risk of major bleeding in patients with atrial fibrillation: The 
Euro Heart Survey. Chest 2010; 138: 1093 – 1100.

28. Ruff CT, Giugliano RP, Braunwald E, Hoffman EB, 
Deenadayalu N, Ezekowitz MD, et al. Comparison of the 
efficacy and safety of new oral anticoagulants with warfarin in 
patients with atrial fibrillation: A meta-analysis of randomised 
trials. Lancet 2014; 383: 955 – 962.

29. Yamashita Y, Uozumi R, Hamatani Y, Esato M, Chun YH, 
Tsuji H, et al. Current status and outcomes of direct oral 
anticoagulant use in real-world atrial fibrillation patients: Fushimi 
AF Registry. Circ J 2017; 81: 1278 – 1285.

30. Yoshimura S, Koga M, Sato S, Todo K, Yamagami H, 
Kumamoto M, et al. Two-year outcomes of anticoagulation 
for acute ischemic stroke with nonvalvular atrial fibrillation: 
SAMURAI-NVAF Study. Circ J 2018; 82: 1935 – 1942.

31. Wong JM, Maddox TM, Kennedy K, Shaw RE. Comparing 
major bleeding risk in outpatients with atrial fibrillation or flutter 
by oral anticoagulant type (from the National Cardiovascular 
Disease Registry’s Practice Innovation and Clinical Excellence 
Registry). Am J Cardiol 2020; 125: 1500 – 1507.

32. Klein AL, Murray RD, Grimm RA. Role of transesophageal 
echocardiography-guided cardioversion of patients with atrial 
fibrillation. J Am Coll Cardiol 2001; 37: 691 – 704.

and has received research funding from Eizai, Bayer, and Sanofi.
K.I. is a member of Circulation Reports’ Editorial Team. The 

remaining authors have no conflicts of interest to report.

IRB Information
This study was approved by the Osaka University Clinical Research 
Review Committee (CRB5180007).

References
 1. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, 

et al. 2016 ESC guidelines for the management of atrial fibrillation 
developed in collaboration with EACTS. Eur Heart J 2016; 37: 
2893 – 2962.

 2. January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, 
Cleveland JC Jr, et al. 2014 AHA/ACC/HRS guideline for the 
management of patients with atrial fibrillation: Executive summary: 
A report of the American College of Cardiology/American Heart 
Association Task Force on practice guidelines and the Heart 
Rhythm Society. Circulation 2014; 130: 2071 – 2104.

 3. Jaber WA, Prior DL, Thamilarasan M, Grimm RA, Thomas JD, 
Klein AL, et al. Efficacy of anticoagulation in resolving left atrial 
and left atrial appendage thrombi: A transesophageal echocar-
diographic study. Am Heart J 2000; 140: 150 – 156.

 4. Inoue K, Suna S, Iwakura K, Oka T, Masuda M, Furukawa Y, 
et al. Outcomes for atrial fibrillation patients with silent left atrial 
thrombi detected by transesophageal echocardiography. Am J 
Cardiol 2017; 120: 940 – 946.

 5. Lip GY, Hammerstingl C, Marin F, Cappato R, Meng IL, 
Kirsch B, et al. Left atrial thrombus resolution in atrial fibrillation 
or flutter: Results of a prospective study with rivaroxaban (X-TRA) 
and a retrospective observational registry providing baseline data 
(CLOT-AF). Am Heart J 2016; 178: 126 – 134.

 6. Frenkel D, D’Amato SA, Al-Kazaz M, Markowitz SM, Liu CF, 
Thomas G, et al. Prevalence of left atrial thrombus detection by 
transesophageal echocardiography: A comparison of continuous 
non-vitamin K antagonist oral anticoagulant versus warfarin 
therapy in patients undergoing catheter ablation for atrial 
fibrillation. JACC Clin Electrophysiol 2016; 2: 295 – 303.

 7. Hao L, Zhong J, Zhang W, Rong B, Xie F, Wang JT, et al. 
Uninterrupted dabigatran versus warfarin in the treatment of 
intracardiac thrombus in patients with non-valvular atrial 
fibrillation. Int J Cardiol 2015; 190: 63 – 66.

 8. Lamberts M, Gislason GH, Lip GY, Lassen JF, Olesen JB, 
Mikkelsen AP, et al. Antiplatelet therapy for stable coronary 
artery disease in atrial fibrillation patients taking an oral antico-
agulant: A nationwide cohort study. Circulation 2014; 129: 1577 –  
1585.

 9. Buser PT, Zuber M, Rickenbacher P, Erne P, Jenzer HR, 
Burckhardt D. Age-dependent prevalence of cardioembolic 
sources detected by TEE: Diagnostic and therapeutic implications. 
Echocardiography 1997; 14: 597 – 606.

10. Manoukian SV, Feit F, Mehran R, Voeltz MD, Ebrahimi R, 
Hamon M, et al. Impact of major bleeding on 30-day mortality 
and clinical outcomes in patients with acute coronary syndromes: 
An analysis from the ACUITY Trial. J Am Coll Cardiol 2007; 49: 
1362 – 1368.

11. Rosendaal FR, Cannegieter SC, van der Meer FJ, Briët E. A 
method to determine the optimal intensity of oral anticoagulant 
therapy. Thromb Haemost 1993; 69: 236 – 239.

12. JCS Joint Working Group. Guidelines for pharmacotherapy of 
atrial fibrillation (JCS 2013): Digest version. Circ J 2014; 78: 
1997 – 2021.

13. Robins JM, Hernán MA, Brumback B. Marginal structural 
models and causal inference in epidemiology. Epidemiology 2000; 
11: 550 – 560.

14. Singer DE, Chang Y, Fang MC, Borowsky LH, Pomernacki 
NK, Udaltsova N, et al. The net clinical benefit of warfarin 
anticoagulation in atrial fibrillation. Ann Intern Med 2009; 151: 
297 – 305.

15. Scherr D, Dalal D, Chilukuri K, Dong J, Spragg D, Henrikson CA, 
et al. Incidence and predictors of left atrial thrombus prior to 
catheter ablation of atrial fibrillation. J Cardiovasc Electrophysiol 
2009; 20: 379 – 384.

16. Wallace TW, Atwater BD, Daubert JP, Voora D, Crowley AL, 
Bahnson TD, et al. Prevalence and clinical characteristics associated 
with left atrial appendage thrombus in fully anticoagulated 



Circulation Reports Vol.2, September 2020

465Bleeding Risk in Patients With LAT

Investigators (in alphabetical order of institution):
Toshiaki Mano and Masaharu Masuda (Kansai Rosai Hospital, 
Amagasaki, Japan); Masaaki Uematsu (National Hospital Organization 
Osaka National Hospital, Osaka, Japan); Takahisa Yamada, Yoshio 
Furukawa, and Masato Kawasaki (Osaka General Medical Center, 
Osaka, Japan); Yuji Okuyama and Kazunori Kashiwase (Osaka 
Minami Medical Center, Kawachinagano, Japan); Yoshiharu Higuchi, 
Akio Hirata, and Hitoshi Minamiguchi (Osaka Police Hospital, Osaka, 
Japan); Jun Tanouchi, Masami Nishino, and Yasuyuki Egami (Osaka 
Rosai Hospital, Sakai, Japan); Yasushi Matsumura, Toshihiro Takeda, 
Kentaro Ozu, and Takahumi Oka (Osaka University Graduate School 
of Medicine, Suita, Japan); Katsuomi Iwakura, Nobuaki Tanaka, and 
Koichi Inoue (Sakurabashi Watanabe Hospital, Osaka, Japan); Shiro 
Hoshida (Yao Municipal Hospital, Yao, Japan)

Appendix
The Osaka CardioVascular Conference (OCVC) Arrhythmia 
Investigators are listed below.
Chair:
Yasushi Sakata (Department of Cardiovascular Medicine, Osaka 
University Graduate School of Medicine, Suita, Japan)
Secretariat:
Shungo Hikoso (Chief), Daisaku Nakatani, Hiroya Mizuno, Katsuki 
Okada, Tomoharu Dohi, Takayuki Kojima, Hirota Kida, Oeun 
Bolrathanak, Akihiro Sunaga, and Sugako Mitsuoka (Department of 
Cardiovascular Medicine, Osaka University Graduate School of 
Medicine, Suita, Japan)


