DIAGNOSTICS

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

UDC: 616.1:616.125.2:616-7

GENDER DIFFERENCES IN PATIENTS
WITH ATRIAL FIBRILLATION SHOWN
BY TRANSTHORACIC ECHOCARDIOGRAPHY
AND COMPUTED TOMOGRAPHY

B. KALIYEV', R.I. RAKHIMZHANOVA? T.B. DAUTOV', L.A. BASTARBEKOVA',
Zh.A. MOLDAKHANOVA', AM. KABDULLINA?* A.ZH. BIMAKHAN'!
INJSC «National Research Cardiac Surgery Center», Nur-Sultan, the Republic of Kazakhstan;

INJSC «Astana» Medical University, Nur-Sultan, the Republic of Kazakhstan;
*Medical Centre Hospital of President’s Affairs Administration of the Republic of Kazakhstan, Nur-Sultan, the Republic of Kazakhstan

DOI: 10.52532/2663-4864-2022-3-65-24-31

ABSTRACT

Relevance: Cardioembolism is one of the major causes of ischemic strokes and accounts for 15-30% of all cerebral infarctions. Atrial
fibrillation (AF) accounts for up to 60% of cardioembolic strokes. Assessing thromboembolic risk is important for patients with AF; how-
ever, these concerns do not apply equally to men and women.

The study aimed to determine gender differences in echocardiographic and computed tomography characteristics of patients with
atrial fibrillation.

Methods: The included 202 patients underwent both transthoracic echocardiography and computed tomography. We excluded patients
with allergies to iodide, increased creatinine levels, hyperthyroidism, pregnancy, and age <18 years.

Results: An increase in BMI by 1 kg/m’ in female patients increased the risk of lefi-atrium appendage (LAA) thrombus by 10% (OR=1,1,
p=0.019). The yearly increase in the age of women lowers the risk of LAA thrombosis by 6% (OR=0,94, p=0,01). Each increase of EDD in
women to 1 cm raises the risk of LAA thrombosis by 151% (OR=2,51, p=0.031). Each increase of ESV and EDV in women to 1 ml raises the
risk of LAA thrombosis by 4% and 3%, respectively (p<0.05). Each increase of LVESVI and LVEDVI in female patients to 1 ml/m’ raises the
risk of LAA thrombosis by 6% and 5%, respectively (p<0.05).

Older age, higher CHA,-DS,-VASc, HAS-BLED scores, and enlarger LA in male patients were significantly associated with LAA

thrombosis.

The yearly increase in the age of men increases the risk of LAA thrombosis by 5% (OR=1.05, p=0.012). Men with coronary atheroscle-

rosis at risk of thrombosis by 224% (OR=3,24, p=0.002).

Conclusion: improved clinician understanding of gender differences may help clinicians better care for individuals with AF.
Keywords: cardiac CT; atrial fibrillation (AF); echocardiography, gender differences.

Introduction: Cardioembolism is one of the major
causes of ischemic strokes and accounts for 15%-30%
of all cerebral infarctions. Atrial fibrillation (AF) accounts
for <60% of cardioembolic strokes. However, the mech-
anism of stroke development in patients with AF is well
known. However, once the patient develops AF, dys-
rhythmia causes contractile dysfunction and stasis, lead-
ing to thrombosis and an increased risk of thromboem-
bolism [1]. Approximately 90% of all thrombi are localized
in the left-atrium appendage (LAA) [2-4]. Current thera-
peutic strategies for AF include both pharmacological
and non-pharmacological methods [5]. Electrical cardio-
version with radiofrequency pulmonary-vein antral iso-
lation is a practical approach to treating patients with
persistent AF [6,7]. However, blood clots in the LAA are
a contraindication of electrical cardioversion [8,9]. After
normalization of sinus rhythm, restoring contractility and
blood flow can lead to a blood clot of the LAA, detach-
ment, and subsequent cardioembolic stroke. Assessing
the risk of stroke in patients with AF is very important.
Transesophageal cardiography (TEE) remains the gold
standard in LAA thrombosis. However, TEE is a semi-inva-

sive procedure with various complications [10]. Comput-
ed tomography (CT) is widely used in clinical practice. In
addition, recent technology improvements in cardiac CT
have increased its attractiveness because it is non-inva-
sive and a viable alternative to TEE [11]. The development
of CT-derived criteria indicating an increased risk of LAA
thrombosis can be an effective method for diagnosing
potential thromboembolisms.

Gender differences in cardiac anatomy and function
have not been investigated. This study analyzed structural
and hemodynamic differences in transthoracic echocardi-
ography (TTE) and CT between genders by evaluating risk
factors for thrombosis in LAA.

Materials and Methods: We conducted a retrospective
cohort study by analyzing the records of 202 patients di-
agnosed with AF. All patients were admitted to the Nation-
al Research Cardiac Surgery Center from February 2012 to
September 2020. All patients underwent both TTE and car-
diac CT.The exclusion criteria for CT were allergic reactions
to iodide, increased creatinine levels, thyroid disease (hy-
perthyroidism), pregnancy, and younger age (<18 years
old). We divided the patients into four subgroups: 1) all pa-
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tients with or without LAA thrombosis, 2) female patients
with or without LAA thrombosis, 3) male patients with or
without LAA thrombosis, and 4) female and male patients
with LAA thrombosis. Congestive heart failure, Hyperten-
sion, Age >75 years, Diabetes mellitus (DM), Stroke or tran-
sient ischemic attack, Vascular disease, Age 65 to 74 years,
Gender category (CHA,-DS,-VASc) and Hypertension, Ab-
normal renal/liver function, Stroke, Bleeding history or pre-
disposition, Labile international normalized ratio, Elderly,
Drugs/alcohol concomitantly (HAS-BLED) scores were cal-
culated in each group. This study was approved by the Na-
tional Research Cardiac Surgery Center institutional ethics
committee and conducted by the Declaration of Helsinki.
All patients gave informed consent.

Stroke and bleeding risks were assessed using the
CHA2DS2-VASc and HAS-BLED scores. The following con-
ditions scored at least one point: history of hypertension,
diabetes, congestive heart failure, cardiovascular disease,
stroke, transient ischemic attack, or female gender for the
CHA -DS,-VASc score.

Hypertension (uncontrolled systolic blood pressure
>160 mm Hg), abnormal renal and/or liver function, pre-
vious stroke, bleeding history or predisposition, labile in-
ternational normalized ratios, elderly, concomitant drugs
and/or alcohol excess are each assigned 1 point in the
HAS-BLED score.

TTE was performed using a Phillips Epiq 7. The study as-
sessed the left-ventricular function (ejection fraction), valve
apparatus, and ventricular end-systolic and end-diastolic
volumes. Two experienced cardiologists analyzed TTE.

CT scanning was performed on a Siemens Somatom
Definition 64 device with retrospective cardio synchroni-
zation and reconstruction and a slice thickness of 0.6 mm
and a pitch of 0.2 mm. We positioned the patients on their
backs and administered intravenous contrast bolus injec-
tion using an automatic bolus-free CT injector Ohio Tan-
dem, speed 5 ml/sec, followed by a saline solution of 50
ml. The scan was performed with “bolus tracking” on the
ascending aorta at 170 units. At the start of scanning the
tracheal bifurcation, the delay after introducing contrast
was 10 seconds. Patients were mounted using an ECG syn-
chronizer. The contrast agent dose was calculated based
on the patient’s weight.

Two experienced radiologists performed the analy-
sis of the CT angiography data. Uniform filling of the LAA
was regarded as standard. A defect in the LAA filling was
considered a blood clot. The left atrium volume was mea-
sured on a Syngo Via workstation using the Volume appli-
cation along the inner contour of the left atrium, including
the LAA manually on each slice. Figure 1 shows an image
of the calculation of the left atrium volume. Figure 2 illus-
trates the LAA thrombosis detected by CT.

Quantitative variables were reported as means and
standard deviations. Categorical variables were present-
ed as numbers and percentages in each respective class.
Each variable was tested in bivariate analysis with the pri-
mary outcome to determine its statistical significance.
The Student’s t-test and the Mann-Whitney U-test were
used for continuous data if the data did not correspond
to the parametric test conditions. For qualitative data,

Pearson’s chi-square and Fisher’s exact tests were made
to determine significant associations with the outcome
in the two groups. The significance level was set at a =
0.05. All statistical analyses were performed using STATA
14.0 software.

Figure 1 - Calculation of left-atrial volume by computed
tomography

Figure 2 - LAA thrombus detected by computed tomography

Results: Overall, 202 patients were enrolled in this
study. The mean age of patients was 59.5 (range: 19-86)
years. Men accounted for 61.4% of the patients, and the
mean Body Mass Index (BMI) was 29.9 kg/m?2 The mean
CHA,DS-VASc score was 2.07 (range: 0-6), and the mean
HAS-BLED score was 1.6 (range: 0-5). The average left-atri-
um volume measured by cardiac CT was 135.2 cm?. See Ta-
ble 1 for the clinical and demographical characteristics of
the patients.
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Table 1 - Demographic and medical characteristics
of patients (n=202)

Parameter Mean i&l? or abs. Stancéglrgd) Ere(\)gatlon

Age, years 59.5 +10.5
Gender

Female 78 38.6%
Male 124 61.4%
BMI, kg/m? 29.9 +4.9
CHA,DS.-VASc 2.07 +1.51
HAS-BLED 1.6 +1.22

Coagulogram indicators
PT, sec 15.7 +5.48
INR, sec 1.3 +0.57
Fibrinogen, g/L 3.35 +2.44
APTT, sec 40.1 +11.4
TTE
ESD, cm 3.6 +0.75
EDD, cm 49 +0.67
ESV, ml 50.6 +30.5
EDV, mi 108 +35.3
SV, ml 54.8 +13.9
LVEF, % 55.6 +9.6
LVESVI, ml/m? 25.8 +15.5
LVEDVI, ml/m? 55.2 +17.4
Cardiac CT
LA volume, cm? 135.2 +50

Notes: APTT, activated partial thromboplastin time; BMI, Body Mass Index;
CT, computed tomography; EDD, end-diastolic dimension; EDV, end-diastol-
ic volume; ESD, end-systolic dimension; ESV, end-systolic volume; LVESVI,
left-ventricular end-systolic volume index; LVEDVI, left-ventricular end-dia-
stolic volume index; LVEF, left-ventricular ejection fraction; INR, internation-
al normalized ratio; LA, left atrium; PT, prothrombin time; TTE, transthorac-
ic echocardiography.

Higher BMI, higher CHA -DS -VASc and HAS-BLED scores,
and enlarged left atrium and ventricular end-systolic volumes
were significantly associated with LAA thrombosis (p<0.05). A
higher left-ventricular end-systolic volume index measured
by TTE predicts LAA thrombosis. After adjustment for the
CHA DS,-VASc score, multivariate logistic regression showed
that a 1-kg/m?increase in the BMI increased the probability of
LAA thrombosis by 10% (odds ratio =1.1, p=0.0092) (Table 2).

The increased left-ventricular end-systolic volume index
by 1 mL/m?enhanced the possibility of blood clot formation
by 3%. Although the LAA volume is significantly related to
the disease, the odds ratio indicates a slight difference (odds
ratio = 1.014, p = 0.000) (Table 2). End systolic and diastolic
dimensions of the left ventricle measured by TTE are shown
in Figures 3 & 4.

Figure 4 - End-systolic dimension of left ventricle measured on TTE

Table 2 - Demographic and medical characteristics of patients with or without LAA thrombosis

No LAA thrombosis, | LAA thrombosis, mean Females, Males,
Parameter mean = SD, or abs. (%) + SD or abs. (%) p-value abs. (%) abs. (%) p-value
(n=100) (n=102) (n=41) (n=61)
Age, years 59.2 (10.7) 59.8 (10.3) 0.73 59 (10.8) 60 (10.9) 0.54
Gender 0.64
Female 37 (47.4%) 41 (52.6%)
Male 63 (50.8%) 61 (49.2%)
BMI, kg/m? 28.8 (4.8) 31 (4.8) 0.0092 32.5(3.8) 29.9 (5.1) 0.019
CHA,DS_-VASc 1.7 (1.4) 245 (1.5) 0.0003 2.54(1.5) 2.39(1.5) 0.64
HAS-BLED 1.24 (1.1) 1.94 (1.3) <0.0001 1.76 (1.2) 2.07 (1.3) 0.23

26 Oncology and radiology of Kazakhstan, Ne3 (65) 2022




2
\S KAZAKH INSTITUTE OF ONEDLOGY AND RADIOLOGY

DIAGNOSTICS
Table 3 (continued)
Coagulogram indicators
PT, sec 14.7 (4.8) 16.6 (6) 0.015 16.7 (6.8) 16.6 (5.4) 091
INR, sec 1.21(0.4) 1.4(0.7) 0.021 1.39(0.8) 1.4 (0.59) 0.97
Fibrinogen, g/L 3.1(0.7) 3.6 (3.4) 0.18 4.2(5.2) 3.2 (0.96) 0.15
APTT, sec 39.9(11.3) 40.4(11.5) 0.75 38.2(13.2) 41.8(10.1) 0.13
TTE
ESD, cm 3.5 (0.68) 3.6 (0.82) 0.34 3.54 (0.82) 3.7 (0.82) 0.28
EDD, cm 4.8 (0.61) 4.95 (0.72) 0.19 4.9 (0.63) 5(0.8) 0.41
ESV, ml 46.2 (18.1) 54.9 (38.7) 0.041 49 (26) 59 (45) 0.21
EDV, ml 105 (32) 111(38.1) 0.21 109 (37.9) 112.8 (38.6) 0.63
SV, ml 54.5(13.4) 55.3 (14.5) 0.72 51.8(11.7) 56.8 (15.5) 0.24
LVEF, % 56.4 (7.1) 54.1 (11.2) 0.09 54.6 (13.7) 53.6 (9.3) 0.66
LVESVI, ml/m? 23.5(8.7) 28.04 (19.9) 0.042 26.3(14) 29.3(23.2) 0.47
LVEDVI, ml/m? 53.5(14.4) 56.9 (19.8) 0.17 58.2 (18.1) 56.1(21) 0.61
Cardiac CT

LA volume, cm® | 119.4 (44.8) | 150.71 (50.3) |  0.0001 | 1453(59) | 153.1(44.4) | 0.51

Notes: APTT, activated partial thromboplastin time; DMI, Body Mass Index; CT, computed tomography; EDD, end-diastolic dimension; EDV, end-diastolic vol-
ume; ESD, end-systolic dimension; ESV, end-systolic volume; LVESVI, left-ventricular end-systolic volume index; LVEDVI, left-ventricular end-diastolic volume
index; LVEF, left-ventricular ejection fraction; INR, international normalized ratio; LA, left atrium; PT, prothrombin time; TTE, transthoracic echocardiography.

History of hypertension was found in 69.8% of the par-
ticipants, 52.5% of patients had a history of atherosclero-
sis, only two patients had DM, and the number of patients
with low left-ventricular fraction was 10 (5%) (Table 3).
Evaluation of the valve apparatus showed a significant as-
sociation with LAA thrombosis in patients with mitral valve
regurgitation (p =0.041). Comorbidities analysis showed a
152% higher risk of thrombosis in coronary atherosclerosis
patients (odds ratio =2.52, p=0.001) (Table 4).

Table 3 - Comorbidities and forms of atrial fibrillation in the
total cohort (n =202)

Parameter Abs. %
Hypertension 141 69.8
Coronary sclerosis 106 52.5
DM 4 2
Heart failure
LVEF < 40% 10 5
40%<LVEF<49% 31 15.3
LVEF=50% 161 79.7
Mitral valve evaluation
normal 179 88.6
regurgitation 23 114
Atrial fibrillation
paroxysmal 68 33.7
persistent 75 37
long-term persistent 39 19.3
permanent 20 10

Notes: LVEF, left ventricular ejection fraction; DM, diabetes mellitus.

Multivariate logistic regression showed that a 1-kg/m?
increase in BMI increased the risk of LAA thrombosis n fe-
male patients by 10% (odds ratio =1.1, p=0.019) (Table 5).

TTE and CT characteristics did not show significant differ-
ences between male and female patients with thrombus in
LAA (Table 2). Analysis of concurrent illnesses showed that
male patients with coronary atherosclerosis had a 146% in-
creased risk of thrombosis (OR= 2.46, p= 0.031) (Table 4).

Increasing age lowered the risk of LAA thrombosis by
6% in women (odds ratio =0.94, p = 0.01). Each 1-cm in-
crease in end-diastolic dimension in women increased the
risk of LAA thrombosis by 151% (odds ratio=2.51, p=0.031)
(Table 5). Each 1-ml increase in the ventricular end-systolic
volume and end-diastolic volume in women increased the
risk of LAA thrombosis by 4% and 3%, respectively (p?0.05)
(Table 5). Each 1T ml/m?increase in the left-ventricular
end-systolic volume and left-ventricular end-diastolic vol-
ume in women increased the risk of LAA thrombosis by 6%
and 5%, respectively (p?0.05) (Table 5). Mitral valve insuffi-
ciency in female patients was significantly associated with
LAA thrombosis (p?0.05) (Table 6).

Older age, higher CHA-DS-VASc and HAS-BLED
scores, and enlarged left atrium in males were significant-
ly associated with LAA thrombosis (p<0.05) (Table 7).

Increased age increased the risk of LAA thrombosis in
men by 5% (odds ratio = 1.05, p=0.012) (Table 7). With each
1-second increase in the prothrombin time and interna-
tional normalized ratio in men, the risk of LAA thrombosis
increased by 13% and 293%, respectively (odds ratio = 1.05
and 3.93, respectively, p<0.05) (Table 7). There were no sig-
nificant differences in the TTE characteristics between male
patients with or without LAA thrombosis. Analysis of con-
current illnesses showed that men with coronary athero-
sclerosis had a 224% higher risk of thrombosis (odds ratio =
3.24, p=0.002) (Table 8).

Table 4 - Comorbidities in patients with or without LAA thrombosis

No LAA thrombo- . Females, Males,
Parameter sis, abs. (%) I;Ab':‘ Ef,}:)o(?ffg'zs‘) p-value abs. (%) abs. (%) p-value
(n=100) ) B (n=41) (n=61)
Hypertension 67 (47.5%) 74 (52.5%) 0.39 30 (40.5%) 44 (59.5%) 0.91
Coronary sclerosis 41 (38.7%) 65 (61.3%) 0.001 21(32.3%) 44 (67.7%) 0.031
DM 3 (75%) 1(25%) 0.3 1 (100%) 0 0.22
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Table 4 (continued)
Heart failure 0.087 0.83
LVEF<40% 2 (20%) 8 (80%) 3 (37.5%) 5 (62.5%)
40%<LVEF<49% 13 (42%) 18 (58%) 6 (33.3%) 12 (66.7%)
LVEF>50% 85 (52.8%) 76 (47.2%) 32 (42.1%) 44 (57.9%)
Valve apparatus estimation 0.041 0.41
Normal 84 (46.9%) 95 (53.1%) 39 (41%) 56 (59%)
Mitral valve regurgitation 16 (69.6%) 7 (30.4%) 2 (28.6%) 5(71.4%)
Atrial fibrillation 0.65
paroxysmal 12 (48%) 13 (52%)
persistent 17(42.5%) 23(57.5%)
long-term persistent 7 (30.4%) 16(69.6%)
permanent 5 (35.7%) 9 (64.3%)
Notes: LVEF, left-ventricular ejection fraction; DM, diabetes mellitus.
Table 5 - Demographic and medical characteristics of female patients (n=78)

Parameter No LAA thr?nn;ggfls, abs. (%) L:k;“;.t(ftl)/::))r(?]t;%l)s, p-value
Age, years 65.2 (9.7) 59(10.8) 0.01
BMI, kg/m? 30.2 (5.9) 32.5(3.8) 0.09
CCHA_DS _-VASc 1.92 (1.6) 2.54(1.5) 0.08
HAS-BLED 1.46 (1.1) 1.76 (1.2) 0.26

Coagulogram indicators
PT, sec 15.4 (6.5) 16.7 (6.8) 0.43
INR, sec 1.31(0.62) 1.39(0.78) 0.61
Fibrinogen, g/L 3.3(0.6) 42(5.2) 0.31
APTT, sec 41.7 (13.9) 38.2(13.2) 0.26
TTE
ESD, cm 3.32(0.77) 3.54(0.82) 0.22
EDD, cm 4.57 (0.6) 4.88 (0.63) 0.027
ESV, ml 36.5 (14.5) 49 (26.2) 0.012
EDV, ml 84.9 (24) 109 (37.9) 0.001
SV, ml 45.9(10.5) 51.8(11.7) 0.09
LVEF, % 58 (7.6) 54.6 (13.7) 0.19
LVESVI, ml/m? 204 (7.6) 26.3(13.9) 0.03
LVEDVI, ml/m? 47.6 (12.4) 58.2(18.1) 0.005
Cardiac CT

LA volume, cm? 111.3(41.8) | 145.3 (59) 0.013

Notes: APTT, activated partial thromboplastin time; BMI, Body Mass index; CT, computed tomography; EDD, end-diastolic dimension; EDV, end-diastolic vol-
ume; ESD, end-systolic dimension; ESV, end-systolic volume; LVESVI, left-ventricular end-systolic volume index; LVEDVI, left-ventricular end-diastolic volume
index; LVEF, left-ventricular ejection fraction; INR, international normalized ratio; LA, left atrium; PT, prothrombin time; TTE, transthoracic echocardiography.

Table 6 - Comorbidities in female patients (n=78)

Parameter No LAA thrombosis LAA thrombosis pvalue
(n=37) (n=41)
Hypertension 28 (48.3%) 30 (51.7%) 0.80
Coronary sclerosis 13 (38.2%) 21 (61.8%) 0.15
DM 2 (66.7%) 1(33.3%) 0.60
Heart failure 0.67
LVEF<40% 1 (25%) 3 (75%)
40%=<LVEF<49% 4 (40%) 6 (60%)
LVEF>50% 32 (50%) 32 (50%)
Valve apparatus estimation 0.02
Normal 28 (41.8%) 39 (58.2%)
Regurgitation 9 (81.8%) 2 (18.2%)
Atrial fibrillation 0.22
paroxysmal 19 (61.3%) 12 (38,7%)
persistent 10 (37%) 17 (63%)
long-term persistent 6 (46.2%) 7 (53.8%)
permanent 2 (28.6%) 5(71.4%)

Notes: LVEF, left-ventricular ejection fraction; DM, diabetes mellitus.
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Table 7 - Demographic and medical characteristics of male patients (n=124)
No LAA thrombosis, abs. (% LAA thrombosis,
Parameter (n=63) (%) abs. (%) (n=61) p-value
Age, years 55.7(9.7) 60.3 (10) 0.012
BMI, kg/m? 28.13(3.9) 29.9 (5.1) 0.06
CHA.DS_-VASc 1.57 (1.35) 2.39(1.5) 0.002
HAS-BLED 1.11(1.1) 2.1(1.3) <0.0001
Coagulogram indicators
PT, sec 143 (3.4) 16.5 (5.4) 0.006
INR, sec 1.15(0.3) 1.39(0.6) 0.003
Fibrinogen, g/L 3.02(0.7) 3.19(0.9) 0.25
APTT, sec 38.8(9.4) 41.8(10.2) 0.09
TTE
ESD, cm 3.68 (0.6) 3.72(0.8) 0.76
EDD, cm 4.9 (0.6) 5(0.8) 0.90
ESV, ml 51.9(17.6) 59 (45) 0.25
EDV, mi 116.9 (30.3) 112.8 (38.6) 0.51
SV, mi 59.5(12.4) 56.8 (15.5) 0.37
LVEF, % 55.5 (6.8) 53.6 (9.3) 0.21
LVESVI, ml/m? 25.3(8.9) 29.3(23.2) 0.21
LVEDVI, ml/m? 56.9 (14.5) 56.1 (21) 0.81
Cardiac CT
LA volume, cm? | 124.4 (46.3) | 153.1 (44.4) | 0.003

Notes: APTT, activated partial thromboplastin time; BMI, Body Mass Index; CT, computed tomography; EDD, end-diastolic dimension; EDV, end-diastolic vol-
ume; ESD, end-systolic dimension; ESV, end-systolic volume; LVESVI, left-ventricular end-systolic volume index; LVEDVI, left-ventricular end-diastolic volume
index; LVEF, left-ventricular ejection fraction; INR, international normalized ratio; LA, left atrium; PT, prothrombin time; TTE, transthoracic echocardiography.

Table 8 - Comorbidities in male patients (n=124)

Parameter No LAA thr(onrzgg).sls, abs. (%) LAA thror(rrw]li%sal)s, abs. (%) p-value
Hypertension 39 (47%) 44 (53%) 0.23
Coronary sclerosis 28 (38.9%) 44 (61.1%) 0.002
DM 1 (100%) 0 0.32
Heart failure 0.13

LVEF < 40% 1(16.7%) 5 (83.3%)
40%<LVEF<49% 9 (42.9%) 12 (57.1%)
LVEF>50% 53 (54.6%) 44 (45.4%)
Valve apparatus estimation 0.76
Normal 56 (50%) 56 (50%)
Regurgitation 7 (58.3%) 5(41.7%)
Atrial fibrillation 0.08
paroxysmal 24 (64.9%) 13 (35.1%)
persistent 25 (52.1%) 23 (47.9%)
long-term persistent 10 (38.5%) 16 (61.5%)
permanent 4 (30.8%) 9 (69.2%)

Notes: LVEF, left-ventricular ejection fraction; DM, diabetes mellitus

Discussion: Female gender continues to be recognized
as a stroke risk factor in AF [12].Previous studies have report-
ed several gender-related differences in the prevalence, clin-
ical presentation, associated comorbidities, and therapeu-
tic outcomes of patients with AF [13]. This study found that
TTE measured enlarged left-atrial volume and end-systol-
ic left-ventricular volume. TTE was independently associat-
ed with LAA thrombosis detected by cardiac CT in patients
with a history of AF and receiving anticoagulant therapy in
the total cohort. This finding was factual even when adjust-
ed for BMI and CHA2 DS2-VASc score. The left-ventricular
ejection fraction was not significantly associated with LAA
thrombosis, most likely because of the low share of heart fail-
ure patients; in most patients, the ejection fraction was high.
However, an increased left-ventricular end-diastolic volume
index remained significant in predicting LAA thrombosis in
female patients.

It was previously reported that increased left-atrial systol-
ic and diastolic volume indexes were independently associ-

ated with LAA thrombosis in patients with AF [14]. Left-atrial
volume is an independent risk factor for various cardiovascu-
lar events and is associated with coronary sclerosis, with an
increased risk of ischemic stroke and myocardial infarction
[15,16]. In addition, an increase in the left-atrium volume is of-
ten associated with a relapse of AF after radiofrequency abla-
tion [17]. In all groups of patients, enlarged LA measured by CT
was strongly related to the presence of LAA thrombosis.

Additionally, women with AF are more likely than males to
develop valvular heart disease and heart failure with retained
left-ventricular function. Still, they have a lower risk of coronary
artery disease [18]. Simultaneously, coronary atherosclerosis
was significantly associated with an increased risk of thrombosis
ofthe LAA, p=0.001, with a higher risk of LAA thrombosis in men.

We found that the CHA,DS_-VASc score had a statistically
significant association with LAA thrombosis in male patients
(p=0.0003) but not in female patients. However, in the study,
increasing age lowered the risk of LAA thrombosis in women
by 6%, probably because of their young age.
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The association between AF and obesity has been pre-
viously studied in patients with cardiac pathologies. Since
then, several epidemiological studies have found a strong
association between obesity and AF [19]. In our study, an
increased BMI correlated with the risk of LAA thrombosis
(odds ratio =1.1, p=0.0092).

Cardiac CT also allows for evaluating and treating AF and
assessing the location, size, and number of pulmonary veins
before ablation. CT’s high diagnostic accuracy can also deter-
mine the coronary arteries and coronary sclerosis anatomy
and exclude LAA thrombosis in patients with AF.

Our study had several limitations. First, this was a sin-
gle-center study. Women’s risk of developing an LAA throm-
bosis decreased with increasing age per year. Although the
present analysis included 202 patients, there were still lim-
itations in the sample of patients because of their relatively
young age. Second, in our center, measurements of the linear
dimensions and volumes of the left ventricle were performed
only by TTE. Because the echocardiograms were gathered
from existing hospital records in the research location, they
were not interpreted systematically; nonetheless, these data
reflect actual clinical practice. This study did not provide CT to
evaluate the left ventricle’s dimensions and volumes, indicat-
ing the need for further research.

It can be inferred that specific gender differences are evi-
dentin echocardiography and CT data, which may reflect he-
modynamic and structural abnormalities in individuals with
AF. Our findings demonstrated that TTE and cardiac CT pro-
vided beneficial information for predicting thrombosis for-
mation risks in LAA. Thus, it is necessary to consider age,
gender, and concurrent illnesses. Improved clinician under-
standing of these gender differences may aid in caring for pa-
tients with AF. The study results invite further research since.
However, there are many gaps in our knowledge concerning
this issue.
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TYXbIPBIM

TPAHCTOPAKAJIBIBI 9XOKAPIUOTI'PA®US ’KOHE KOMIIBIOTEPJIIK TOMOI'PA®USA
APKbLJIbI AHBIKTAJIFAH )KXYPEKIIEJIEPAIH ®@UBPUJLJIALINACHI BAP HAYKACTAPIAAFbI
JKBIHBICTBHIK AUBIPMAIIBLIBIFBI

b. Kanues', P.H. Paxumancanosa’, T.B. /laymos', JI.A. Bacmapoexosa', JK.A. Monoaxanosa', A M. Kaooyrnuna®, A.JK. Bumaxan'

1«¥nTThIk FoinbiMm Kapanoxvpyprusinslk optanbiky KeAK, Hyp-CyntaH, Kasakctan Pecnybnukachi;
2«ActaHa» meguumHa yHusepeuteti KeAK, Hyp-Cyntan, Kasakcran Pecnybnukachr;
*KasakcTaH Pecnybnukacs! MpeaupenTiti Ic Backapmackl MeanumHanblk opTanbiFsiHbIH aypyxanackl, Hyp-CynTan, Kasakcran Pecnybrnkacs!

Osexminizi: Kapouosmbonus uwiemusiiblk UHCYIbmmiy Heeizei cebenmepiniy OIipi 60.161n MabwLIaobl HcoHe OAPIbIK YepedpaibObl UHDAPKM-
mapowiy 15-30% gypauioel. JKypekuienepoiy ¢ubpuriayuscel (AD) kapouosmboausnsix uncyrommepoiy 60% gypaiiovi. Tpombosmboaus Kaynin
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bazanay scypexutenrepoiy uopuriayuscsl bap HayKacmap yulin Mayvi30bl; 0e2eHMeH, 6yl alayoayubLIblKmap epiep MeH otendepee bipoell Ka-
MbLCHbL eMec.

3epmmeydin maxcamol sxcypexuienepOiy Gubpuiisyuscel 6ap HayKacmapoa 5X0KapouU0cpahusiiblK HeoHe KOMNbIOMEPILIK MOMOPAPUSATBIK
cunammamanapoazbl 2eHOEpiK aublPMAbLILIKMAapObl AHbIKMAY O0NbIN MAOLLIAObL. .

Qoicmepi: bapnvlk HAyKacka mpaHcmopakaibobl 5XoKkapouozpaghus men Komnvromepiaix momoezpagus scacanovt (KT). Hoo anrepeuscol,
21C02apbl KpeamuHuH, 2UNepmupeos, JHCyKminik, scacel <18 scacman momen HayKacmap monka KoColIMAobL.

Homuoicenep. Otien nayKacmapbinoa 0eHe Caimazbliblly UHOeKCi 1 ke/M? apmybvi ol acyperueniy KyraKuacsl mpomoosviusiy Kaynin 10%-ea
apmmuipovt (OR=1,1, p=0,019). Oitendep sicacvinviy 1 dHcvliea apmyst con sHcypeKuieniy KyaaKuacsl mpomoosvinvly Kaynin 6%-ea momenoemeoi
(OR=0,94, p=0,01). Oilendepoeci wiekmi OUACMONUKANBIK, duamemp apoip 1 cm x#o2apbliaybl Conl HCYypeKueHin KyaaKuacsl mpomoo3biHblH Kay-
nin 151% apmmuoipadst (OR=2,51, p=0,031). Qitendepde wiekmi Ouacmonrukaibli, KOIMIHIY JHCOHe WeKmMi CUCIOTUKATLIK KoJeMiniy 1 mi-ee ap-
myel, cotikecinuie, 4% ocone 3%-aa cou HCypeKeniy KyiaKuacsl mpomoosviusiy Kaynin apmmuipaost (p<0,05). Otlen scviHbicmbl nayuenmmepoe
uHOeKCmen2en wekmi OUACOIUKANBIK HCOHe WEKMI CUCOIUKANbIK KoleMiniy 1 ma/m’-2e opoOip yneaiovl con icypeKieniy KyiaKiuacel mpomoos
Kaynin muicinue 6% ocone 5%- ea apmmoipaowt (p<0,05).

Eeoe arcac, scozapvr CHA -DS -VASc, HAS-BLED kopcemiiwimepi dicote ep nayuenmmepoe ol JiCypeKuleniny Yi2aio Coi JcypeKuleniny Kyiax-
WACLIHBLY MPOMOBIMEH AUMApPILIKMAl OAUIAHBICHIbL.

Eprepoin srcacvinbiy 1 dicvlnea apmynl con dcypexuieniy Kyrakuacsl mpomoosvinely Kaynin 5%-ea apmmuipaost (OR=1,05, p=0,012). Kopo-
HapIblK, amepocKieposvl bap epiepoe mpomb mysiny kayni — 224% (OR=3,24, p=0,002).

Kopvimuinowvt: KnunuyucmmepOiy eendepiix atiblpMawbliblkmapobl JcaKcol mycinyi scypexuenep Guopuiisyusicsl oap adamoapoa emoey
Oeneellin dco2apiamyaa yaecin KOCybl MyMKiH.

Tyitinoi cozoep: scypexminy KT, ocypexuwenepoiyy pubpuiiayuscol; 2Xokapouoepaghus, 2eHOepiix atblpMaulbliblKmap

AHHOTAIUSA

TEHJEPHBIE PA3JINYAA YV IALIIMEHTOB C ®UBPWUIAIIAEN TPEJICEPINIA,
BBIABJIEHHBIE C TOMOIIBIO TPAHCTOPAKAJILHOW DXOKAPTMOTPA®UN
1 KOMITBIOTEPHOI TOMOTPA®UU

b. Kanues', PU. Paxumocanosa’, T.b. laymos', JI.A. Bacmapoexosa', K.A. Mondaxanosa', A.M. Kaooynnuna®, A.7K. Bumaxan'

'HAO «HaLmoHanbHbIi Hay4HbIit kKapavoxupypriudeckuil LeHTpy, Hyp-Cyntan, Pecnybnuka Kasaxcrak;
HAO MepuumHckuii yHusepeuteT «Actanar, Hyp-Cyntan, Pecnybnuka Kasaxctah,
3BonbHuua MeauumHekoro LierTpa Ynpasnenust Jenamu Mpeaugeqta Pecnybnuku Kasaxcraw, Hyp-Cynran, Pecnybnuka Kasaxcra

Axmyansnocmy: Kapouosmbonus aensiemcs 0OHOU U3 OCHOBHbIX NPUYUH UMEMUHEeCKUX UHCYIbMOo8 U cocmasnsem 15-30% ecex unghapkmos
2011061020 Mo32a. Ha donio pubpunnayuu npedcepouii npuxooumes 0o 60% kapouosmbonuueckux uncyivmos. Oyenka pucka mpomooaImooruu
8adicHa 01 NAYUEHIO8 C MEPYAMENbHOU apummuell, 0OHAKO M ONACEHUs. He OMHOCAMCA 8 PAGHOU CINENEHU K MYICHUHAM U JICCHUJUHAM.

Lenvio uccnedosanusn Ovi0 onpedesieHue 2eHOEPHBIX Pa3IudUll y O0IbHbIX ¢ GubpuLIsAyUel npedcepoull no OAHHbIM MPAHCMOPAKALILHOU
9XOKaApOUOpApUU U KOMNLIOMEPHOU MOMOZPAPUU.

Memoowi: Beem nayuenmam 6bLia npogeoena Kax mpancmopakaibHas 3XoKapouopagpus, max u komnviomepHas momoepagus. M3 uccieoosa-
HUsL ObLIU UCKTIOYEHbL NAYUEHMbL C anlepeueli Ha H00, NOGLIUEHHBIM YPOGHEM KPEAMUHUHA, CUNEPIMUPEO30M, DepeMeHHOCmbIo, 6o3pacmom <18 rem.

Pesynomamui: Yeenuuenue unoexca maccel mena Ha 1 ke/M’ y dceHuun ROBLIUALO0 PUCK MPomMbo3a yuKa 1eeo2o npedcepous (VJIII) na
10% (ommuowenue wancos (OL)=1,1, p=0,019). C rasxcovim yseauuenuem ospacma xeenujut Ha 1 200 puck mpombosa YJIII chuscancsa na 6%
(OLI=0,94, p=0,01). Kaxcooe ysenuuenue KoHeuH020 OUACIMONUYECKO20 pA3MePA Y AceHyun Ha 1 cm noswiwano puck mpombosa VJII na 151%
(OLL=2,51, p=0,031). Kasxcooe ysenuuenue koneunozo cucmonuyeckozo oovema (KCO) u koneurnozo ouacmonuueckoeo oovema (K/O) y scenuun
na 1 mn nogviwano puck mpomoosza YIJIII na 4% u 3%, coomeememeenno (p<0,05). Kaxcooe yseauuenue unoexcuposannvix KCO u K/[O nesozo
orcenydoura y srcerwyun na 1 mn/m? nosviwano puck mpombosa YJII na 6% u 5 %, coomeemcemeenno (p<0,05).

Tlooreunoti 6o3pacm, Hozee svicokue banmvt CHA -DS -VASc, HAS-BLED u ysenuuenue 06vema 16020 npedcepous y Mysicuun Obliiu 6 3HAUUmen b=
Houl cmenenu cesizanvl ¢ mpombom YIII. YVeenuuenuem sospacma mysxcuun Ha 1 200 nogwiwano puck mpomoosa YJIII na 5% (OLL=1,05, p=0,012).
Koponapnwiii amepockiepos nosviuian pucky mpomooobpazosanus y myxcuun na 224% (OLL=3,24, p=0,002).

Bb1600: [lonumarnue eeHOepHbIX pasiuduil MON#Cem noMoyb KIUHUYUCIMAM JAydule 3a00mumscsi o 105X ¢ puopuniayueil npedcepoull.

Knouesvie cnosa: komnvromepras momozpaghusi cepoya; ¢ubpunisyus npedcepouil (PI1); sxokapouoepagusi; 2eHoepHvie paziudus
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