L))

Check for
updat

Original Article

Prevalence and risk factors of left atrial thrombus in patients
with atrial fibrillation and lower class (lla) recommendation to
anticoagulants

Beata Uzigblo-Zyczkowska', Pawel Krzesinski', Agnieszka Jurek', Monika Budnik’, Iwona Gorczyca’,
Agnieszka Kapton-Cieslicka’, Marek Kiliszek', Agnieszka Wéjcik', Monika Gawatko’, Olga Jelonek’,
Anna Michalska®, Katarzyna Starzyk’, Piotr Scisto’, Janusz Kochanowski’, Krzysztof J. Filipiak®,
Beata Wozakowska-Kapton™, Grzegorz Opolski’, Grzegorz Gielerak'

'Department of Cardiology and Internal Diseases, Military Institute of Medicine, Warsaw, Poland; *1st Chair and Department of Cardiology,
Medical University of Warsaw, Warsaw, Poland; *Clinic of Cardiology and Electrotherapy, Swietokrzyskie Cardiology Centre, Kielce, Poland,;
4Faculty of Medical and Health Sciences, The Jan Kochanowski University, Kielce, Poland

Contributions: (I) Conception and design: B Uzigbto-Zyczkowska, P Krzesifiski, A Kapton-Cieslicka, I Gorczyca, M Budnik; (I) Administrative
support: G Gielerak, B Wozakowska-Kapton, G Opolski; (IIT) Provision of study materials or patients: B Uzigbto-Zyczkowska, P Krzesifiski, A
Jurek, A Kapton-Cieslicka, I Gorezyca, M Budnik, M Gawatko, K Starzyk, O Jelonek, A Michalska; (IV) Collection and assembly of data: B Uzigbto-
Zyczkowska, P Krzesinski, A Jurek, A Kapton-Cieslicka, I Gorezyca, M Budnik, M Gawatko, K Starzyk, O Jelonek, A Michalska; (V) Data analysis
and interpretation: B Uzi¢bto-Zyczkowska, P Krzesifiski; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.
Correspondence to: Beata Uzigbto-Zyczkowska, MD, PhD. Department of Cardiology and Internal Diseases, Military Institute of Medicine, 04-141

Warsaw 44, Szaseréw Street 128, Poland. Email: buzieblo-zyczkowska@wim.mil.pl.

Background: Oral anticoagulation therapy (OAT) prevents ischaemic incidents in patients with atrial
fibrillation (AF). CHA,DS,-VASc risk score of >2 points in men and >3 in women is a class I indication for
OAT. OAT should also be considered as a prevention of thromboembolism in AF men with a CHA,DS,-
VASc score of 1 point and women with 2 points, but the class of recommendation is lower (ITa). This study
aims to assess the occurrence of left atrial appendage thrombus (LAAT) and risk factors of its formation in
patients with lower class recommendation to oral antiocoagulation treatment.

Methods: The study group consisted of 1,858 patients: 555 patients with class ITa indication to OAT (Ila
group) and 1,303 patients with class I indication as a control group (I group). Patients were admitted to three
cardiology departments. All subjects underwent transoesophageal echocardiography.

Results: The incidence of LAAT was comparable in both ITa and I group: LAAT was confirmed in 30 (5.4%)
subjects of IIa group and in 77 (5.9%) of I group. The prevalence of LAAT in IIa group was higher on
treatment with VKAs (in comparison to NOACs) (8.4% wvs. 3.4%, P=0.010), and lower in case of paroxysmal
AF (in comparison to non-paroxysmal AF) (2.4% vs. 9.8%, P=0.0002). Multivariate logistic regression
revealed the following variables as the independent predictors of LAAT in ITa group: treatment with VKAs
(OR 2.99, 95% CI: 1.33-6.69; P=0.007), paroxysmal AF (OR 0.26, 95% CI: 0.11-0.62; P=0.002) and eGFR
<60 mL/min/1.73 m* (OR 3.19, 95% CI: 1.42-7.16; P=0.005).

Conclusions: The prevalence of LAAT in AF patients with lower class (Ila) recommendation to
anticoagulants was comparable to higher (I). Treatment with VKAs, along with non-paroxysmal type of AF
and eGFR <60 mL/min/1.72 m’ were identified as the strongest predictors of LAAT in ITa group.
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Introduction

Thromboembolic events, particularly stroke, are the
most severe complications of atrial fibrillation (AF).
The CHA,DS,-VASc score [including congestive heart
failure (HF), hypertension (HT), age >75 years, diabetes
mellitus (DM), stroke/transient ischemic attack (TTA),
vascular disease, age 65-75 years, female] is considered
a gold standard in the decision process of choosing an
anticoagulation treatment strategy.

The previous studies confirmed the role of this scale in
predicting thromboembolic risk (1-3). Registry data show
that the CHA,DS,-VASc score was better than CHADS,
score in identifying patients ‘risk of thromboembolism
(1-3). Kim et al. (4) revealed that the CHA,DS,-VASc
score proved well in defining truly low-risk of stroke
among Asian patients with AF. However, Willens ez a/. (5)
demonstrated in the multiethnic United States population
that the CHA,DS,-VASc is not better than CHADS, score
in identifying the transesophageal echocardiographic risk
factors for thromboembolism, such as smoke, sludge,
thrombus and abnormal left atrial appendage (LAA)
emptying velocity.

On the other hand, it is well known that even AF
patients with low CHA,DS,-VASc score may undergo
thromboembolic event. According to the current guidelines
AF women with 1 point in CHA,DS,-VASc score and
men with 0 points require no antithrombotic therapy (6).
In women with 2 points and men with 1 point oral
anticoagulation therapy (OAT) should be considered (class of
recommendation—IIa) but it is not absolutely recommended.

In our work, we tried to assess whether the transesophageal
echocardiographic risk for thromboembolism is lower
adequately to CHA,DS,-VASc score. Similarly, to many other
studies, the left atrial appendage thrombus (LAAT) formation
was chosen as a substitute for thromboembolic events.

Therefore, the aim of the present study was to assess
the occurrence of LAAT and identify the risk factors
of LAAT formation in AF patients and lower class (IIa)
recommendation to OAT.

We present the following case series in accordance with
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/cdt-20-151).

Methods
Study population

We retrospectively evaluated a group of 1,858 patients:

© Cardiovascular Diagnosis and Therapy. All rights reserved.

555 with class Ila indication to OAT (Ila group) and 1,303
patients with class I indication (I group). Patients were
admitted to three high-reference cardiology departments
between 2014 and 2017. All subjects underwent
transoesophageal echocardiography (TEE) before
cardioversion or ablation.

Baseline assessment

The retrospective data concerning baseline demographic
characteristics, the results of clinical evaluation, laboratory
tests, echocardiography and treatment strategy at the
time of TEE was retrieved from medical records. The
clinical evaluation focused on age, gender, cardiovascular
risk factors, type of AF and OAT type [vitamin K
antagonists (VKAs) vs. non-vitamin K antagonist oral
anticoagulants (NOACs)]. The CHA,DS,-VASc score
was calculated for each patient in accordance with the
current recommendations (6). The information about
the comorbidities as part of CHA,DS,VASc scale was
retrieved from the medical database according to the
International Classification of Diseases—Ninth Revision—
Clinical Modification codes and considered only when
they were a discharge diagnosis. Paroxysmal AF was
defined as AF lasting <7 days (6). Patients with a history of
persistent AF or with paroxysmal and persistent AF were
adjudicated as having non-paroxysmal AF. Laboratory
tests included evaluation of renal function [creatinine and
estimated glomerular filtration rate (¢GFR)] and red blood
cells disorders (hemoglobin). eGFR counted from the
Modification of Diet in Renal Disease formula (7). Body
mass index (BMI) was derived from height and weight.

Transoesophageal echocardiography

TEE was performed in all patients within 48 hours before
cardioversion or ablation, most often few hours ahead.
General Electric Vivid 7 or E95 ultrasound system (General
Electric, Milwaukee, Wisconsin) and Philips EPIQ 7
or iE33 ultrasound system (Philips Medical Systems,
Andover, Massachusetts, United States) were used to
perform imaging in grade C accredited (according to the
Section of Echocardiography of the Polish Cardiac Society)
echocardiography laboratories. Focused imaging of the
LAA and both of atrial and a continuous sweep from 0 to
180 degrees with short- and long-axis, were a standard TEE
acquisition (with standard using of harmonic imaging). The
study focused on detecting the thrombus in the LAA. LA
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lla group

Components of CHA,DS,-VASC score
Female Male

Age =75 (years), n (%) 0 (0.0 0 (0.0)
Age 65-74 (years), n (%) 33 (18.3) 27 (7.2)
Congestive heart failure, n (%) 7 (3.9 32 (8.5)
Hypertension, n (%) 133 (73.9) 303 (80.8)
Diabetes mellitus, n (%) 5(2.8) 3(0.8)
Stroke/TIA/thrombo-embolism, n (%) 0 (0.0 0 (0.0
Vascular disease, n (%) 2(1.1) 10 (2.7)
Sex female, n (%) 180 (100.0) 0 (0.0
CHA,DS,-VASC score, mean (SD) 1.32 (0.47)

TIA, transient ischemic attack.

thrombus was defined as an echo dense mass in the left atrial
(LA) or LAA, with a circular or irregular shape that was
not a part of the endocardium or pectinate muscles (8-10).
Pulse wave Doppler positioned 1 em into the orifice of
the appendage was used to measure peak LAA emptying
velocity (11).

Emptying LAA velocities (LAAV) lower than 20 cm/s
were considered diminished. In case of thrombus suspicion,
all images were consulted by a second experienced
echocardiographer trained in TEE, the cardioversion
or ablation procedure was not carried out until another
TEE control was conducted after a further period of
anticoagulation.

Study endpoint

The primary endpoint was the presence of the left atrial
thrombus on TEE.

Statistical analysis

The statistical analysis was performed using Statistica 12.0
(StatSoft, Inc., Tulsa, OK, USA). The distribution and
normality of the data were assessed by visual inspection
and the Kolmogorov-Smirnov test. Continuous variables
were presented as means = standard deviations (SD) and
categorical variables as absolute and relative frequencies
(percentages). 'To analyse the differences between subgroups
the student #-test for normally distributed data and Mann-
Whitney U-test if the data were not normally distributed
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were applied. For categorical variables chi square test and
Fisher exact test were used. The discriminatory variables
(heart failure, hypertension, diabetes mellitus, paroxysmal
AF, treatment with VKAs, eGFR <60 mL/min/1.73 m?)
were then analysed by univariate and multivariate logistic
regression to identify independent predictors of LAAT. A P
value of <0.05 was taken to indicate statistical significance.

The study was approved by the Ethics Committee of the
Medical University of Warsaw (AKBE/29/2019). The Ethics
Committee waived the requirement of obtaining informed
consent from the patients to participate in the study.

Results
Baseline characteristics of ILla group

In the ITa group 375 subjects (67.6%) were men with a
CHA,DS,-VASc score of 1 point and 180 (32.4%)—women
with CHA,DS,-VASc score of 2 points. Table 1 presents the
prevalence of particular CHA,DS,-VASc components in
this group.

Ila and I group comparison

The incidence of LAAT was comparable in both Ila and
I group: LAAT was confirmed in 30 subjects (5.4%) from
IIa group and in 77 subjects (5.9%) from I group. Subjects
in Ila group, compared to I group, were: younger (568
vs. 62£11 years, P=0.001), more often treated with VKAs
[227 (40.9%) vs. 457 (35.1%), P=0.017] and less frequently
treated with reduced dosage of NOACs [12 (2.2%) vs.
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Type of antithrombotic therapy lla group | group P value
OAT, n (%)
NOACs 298 (53.7) 760 (58.3) 0.065
Reduced NOACs 12 (4.0) 79 (6.1) 0.0003
VKAs 227 (40.9) 457 (35.1) 0.017
Other anticoagulant/antiplatelet/combined therapy, n (%)
Heparin alone 3(0.5) 17 (1.3) 0.14
Antiplatelet alone 9(1.6) 13 (0.997) 0.25
Heparin + antiplatelet 0 (0.0) 2 (1.15) 0.35

NOACSs, non-vitamin K antagonist oral anticoagulants; OAT, oral anticoagulation therapy; VKAs, vitamin K antagonists.

79 (6.1%), P=0.0003]. The prevalence of treatment with
NOAC:S in both ITa and I group was comparable [298
(53.7%) vs. 760 (58.3%), P=0.065]. Table 2 summarizes the
detailed treatment data in both Ila, and I group.

Only a few patients did not receive any anticoagulation/
antiplatelet/combined therapy (Ia group: 3.2%, I group: 4.1%).

Baseline clinical characteristics of both Ila and I group
are presented in Table 3.

The relation of LAAT to other clinical data in Ila group

Patients from Ila group with LAAT, in comparison with
other subjects from Ila group, presented with lower left
ventricular ejection fraction (LVEF) (P=0.03). The prevalence
of LAAT in Ila group was also higher in the presence of:
heart failure (15.4% vs. 4.7%; P=0.004); diabetes mellitus
(25% wvs. 5.1%; P=0.014), treatment with VKAs (8.4% vs.
3.4%, P=0.010), eGFR <60 mL/min/1.73 m’ (12.5% uvs. 3.6%,
P=0.0002) and lower in case of: paroxysmal (in comparison
to non-paroxysmal) AF (2.4% vs. 9.8%, P=0.0002), treatment
with NOACs (3.4% vs. 7.8%, P=0.021) and in presence of
hypertension (3.9% wvs. 10.9%; P=0.003).

No significant differences were noted for: age,
hemoglobin, creatinine, LAAV, LA diameter, left ventricular
diastolic diameter, vascular disease, gender, renal or liver
abnormal function, history of bleeding, treatment with
reduced NOAC: or heparin.

Risk factors of LAAT in 1la group

The multivariate logistic regression revealed the following
variables as independent predictors of LAAT in Ila group:
treatment with VKAs (OR =2.99; 95% CI: 1.33-6.69;

© Cardiovascular Diagnosis and Therapy. All rights reserved.

P=0.007), paroxysmal AF (OR =0.26; 95% CI: 0.11-0.62;
P=0.002) and eGFR <60 mL/min/1.73 m* (OR =3.19; 95%
CI: 1.42-7.16; P=0.005, Table 4).

Discussion

Our study focused on the assessment of thromboembolic
events in the AF patients with only one additional risk
factor (beyond sex) in the CHA,DS,-VASc score. There are
only a few studies on this subject, so the data concerning
this particular group of patients is uncertain. We showed
that the risk of LAAT formation in these patients was
comparable to the patients with higher CHA,DS,-VASc
score. We realize that this result may be controversial.
Strong evidence supports the need for anticoagulation
therapy in AF patients with a high risk of thromboembolic
events (i.e., CHA,DS,-VASc score >2 for women and >1
for men) (12-15). OAT is a class I recommendation in
patients with a CHA,DS,-VASc risk score of >2 in men
and >3 points in women (6). According to the current
guidelines, OAT should also be considered as prevention
of thromboembolic events in male AF patients with a
CHA,DS,-VASc score of 1 point and women with 2 points,
but the class of indication is lower (IIa). While making a
decision about OAT therapy in this group of AF patients,
other factors, including patient preferences, have to be
considered.

The incidence of LAAT in our Ila group was high (5.4%)
and comparable to I group. Some other studies suggest
clinically relevant risk of stroke even in patients with low
CHA,DS,-VASc score. Chao et al. (16), during the follow-
up (5.2+4.3 years), reported ischemic stroke in 1,858
patients among 12,935 male AF patients (14.4%) with a
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Table 3 Baseline characteristics of the both Ila and I group

Parameter lla group (n=555) | group (n=1,303) P value
Demographic data
Age
Mean + SD (years) 56.7+8.74 [26-74] 62.68+11.86 [19-90] <0.01
>75 years, n (%) 0(0.0) 154 (11.8) <0.01
65-74 years, n (%) 60 (10.81) 470 (36.1) <0.01
BMI, kg/m? mean + SD 29.78+4.56 (n=486) 29.51+12.44 (n=1,272) 0.65
Female, n (%) 180 (32.4) 498 (38.2) 0.017
Type of procedure, n (%)
Ablation 429 (77.29) 784 (60.2) <0.01
Cardioversion 126 (22.71) 519 (39.8) <0.01
Type of AF, n (%)
AF paroxysmal 330 (59.45) 600 (46.1) <0.01
Clinical data
HF, n (%) 39 (7.03) 325 (24.9) <0.01
HT, n (%) 436 (78.55) 863 (66.2) <0.01
DM, n (%) 8 (1.44) 334 (25.6) <0.01
Stroke/TIA, n (%) 0(0.0) 88 (6.75) <0.01
Coronary disease, n (%) 161 (29.0) 334 (25.6) 0.13
CHA2DS2-VASc score, mean + SD 1.32+0.47 2.51+£1.69 <0.00001
HASBLED score, mean + SD 1.03+0.47 1.48+1.11 <0.00001
Laboratory data, mean + SD
Hemoglobine, g/dL 14.47+1.4 (n=548) 14.15+1.54 (n=1,272) <0.01
Creatinine, mg/dL 1.06+0.4 (n=552) 1.08+0.44 (n=1,290) 0.009

AF, atrial fibrillation; BMI, body mass index; DM, diabetes mellitus; HF, heart failure; HT, hypertension.

Table 4 The results of univariate and multivariate logistic regression

Multivariate (model with HF, HT, DM, VKAs,

Variable Univariate paroxysmal AF, eGFR)
OR (95% CI) P OR (95% CI) P

Heart failure 3.72 (1.42-9.77) 0.007 2.07 (0.53-8.04) 0.290
Hypertension 0.33 (0.16-0.70) 0.004 0.72 (0.24-2.15) 0.553
Paroxysmal AF 0.23 (0.10-0.53) 0.0005 0.26 (0.11-0.62) 0.002
Diabetes mellitus 6.2 (1.20-32.10) 0.030 3.55 (0.48-26.3) 0.212
Treatment with VKAs 2.63 (1.23-5.65) 0.013 2.99 (1.33-6.69) 0.007
eGFR <60 mL/min/1.73 m’ 3.79 (1.79-8.03) 0.0005 3.19 (1.42-7.16) 0.005

AF, atrial fibrillation; eGFR, estimated glomerular filtration rate.
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CHA,DS,-VASc score of 1 point. The authors demonstrated
that not all factors in CHA,DS,-VASc score carry equal
risk. The highest risk was seen in those aged 65 to
74 years and those with diabetes mellitus. Also, in our study
the prevalence of LAAT in Ila group was higher in the
presence of diabetes mellitus (25% wvs. 5.1%; P=0.014) and
the difference did not apply to age. It may be explained by
the fact that the number of patients aged 65-74 years in Ila
group was significantly lower compared to group I (11% vs.
36%; P<0.01).

The analysis of the ROCKET-AF clinical trial suggested
that the renal impairment is another factor, that could
significantly improve the effectiveness of detecting high-
risk patients with the CHA,DS,-VASc score (17). Renal
dysfunction became a part of a new, CHA,DS,-VASc-
based model—the CHA,DS,-VASc-RAF score (R for
renal dysfunction, AF for AF type: paroxysmal or non-
paroxysmal), which was proposed by Kapton-Cieslicka
et al. (18). Our findings are compatible with that idea—
the multivariate logistic regression revealed eGFR
<60 mL/min/1.72 m’ as an independent predictor of LAAT
in ITa group (OR =3.19; 95% CI: 1.42-7.16; P=0.005).

Our results confirm the advantage of NOACs over
VKAs in the reduction of thromboembolic risk. Current
guidelines recommend preferring NOACs over warfarin.
Many studies showed a lower prevalence of LAAT in AF
patients treated with NOACs (19-21). In a large meta-
analysis (20) NOACs had a favorable risk-benefit profile,
with significant reduction in the prevalence of stroke,
intracranial hemorrhage, and mortality, and with similar
prevalence of major bleedings compared to warfarin. In
the single-center retrospective study, which included AF
patients undergoing routine TEE before AF ablation or
cardioversion (n=937), the incidence of LAAT was higher
in AF patients treated with warfarin (1.55%) compared with
AF patients treated with NOACs (0.24%, P=0.047) (20).
Similarly, in our study the prevalence of LAAT in Ila group
was higher in the AF patients treated with VKAs (8.4%
vs. 3.4%, P=0.010) and the multivariate logistic regression
revealed that treatment with VKAs is related with 3-fold
higher risk of LAAT than the use of NOACs. On the other
hand, the study by Gorczyca et al. showed, that NOACs
were used for secondary stroke prevention among patients
with AF in patients with fewer comorbidities (22).

Higher frequency of LAAT in VKAs treated patients
was confirmed by Algarawi et al. (20), who also found non-
paroxysmal AF as a significant predictor of LAAT. Similarly,
our patients with non-paroxysmal (in comparison to
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paroxysmal) AF had significantly higher rate of LAAT. These
results are consistent with the study by Bertaglia ez al. (23),
which revealed LAAT in 15/414 patients (3.6%) and
almost all of them (14) presented persistent AF. It is worth
mentioning that in our study, despite higher prevalence of
paroxysmal AF in Ila group (vs. I group: Table 3), the LAAT
rate in both groups was comparable.

Finally, in our study HT was one of the factors protecting
against LAAT formation. Perhaps the protective role of HT
was due to the fact that HT is the most common and also
the mildest factor that qualified patients for Ila group.

Limitations

Our study had several limitations. Firstly, the study was a
retrospective analysis. Secondly, LAAT is only a surrogate
of thromboembolic risk in nonvalvular AF and we did not
investigate the true incidence of thromboembolic events.
Thirdly, we realize that TEE does not have 100% sensitivity
in detecting LAAT. However, in our study TEE examinations
were performed by experienced echocardiographers and
when a thrombus was suspected, all images were reviewed by
a second experienced echocardiographer trained in TEE.

Conclusions

The prevalence of LAAT in AF patients with lower class
(IIa) recommendation to anticoagulants was comparable
to higher class (I). Treatment with VKAs, along with non-
paroxysmal type of AF and eGFR <60 mL/min/1.72 m’
were identified as the strongest predictors of LAAT in
IIa group. These risk factors should be considered in
clinical decision regarding anticoagulation, despite low

thromboembolic risk according to CHA,DS,-VASc score.
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