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Abstract

Introduction: Obesity is one of the main reversible causes of coronary artery disease.

Aim: To investigate the relationship between body component measurements calculated with TANITA and SYNTAX score
(SXscore), which indicates coronary complexity.

Material and methods: 200 acute subendocardial myocardial infarction patients were included in our study. Body component
measurements were made with the TANITA BC-601 device. After coronary angiography, patients were divided into two groups: high
SXscore (> 22) and low-medium SXscore (< 22).

Results: When the high SXscore group (50 patients) was compared with the low medium SXscore group (150 patients); for waist
height ratio (p = 0.001), total fat weight (p = 0.001), total fat percentage (p = 0.006), total water percentage (p = 0.001), trunk fat
percentage (p = 0.001), internal fat (p = 0.001) and metabolic age (p < 0.001), a statistical difference was found. In the correlation
analysis, a correlation was detected between high SXscore and the waist height ratio (p = 0.042), trunk fat percentage (p = 0.047),
internal fat (p < 0.001) and metabolic age (p = 0.009). ROC curve analysis for prediction of high SXscore detection; the cut-off value
for internal fat and metabolic age was found to be 13.5-60.5 with 60-64% sensitivity and 61.3—-62.7% specificity.

Conclusions: We demonstrated the relationship between parameters such as internal fat, trunk fat percentage and metabolic
age calculated by TANITA and SXscore, which is the coronary complexity score. We recommend that patients with high values de-
tected during TANITA measurements be followed more carefully in terms of primary preventive medicine.
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Summary

Although obesity is a known predictor of coronary artery disease, the relationship between obesity and coronary artery
lesion complexity is complex. This is called the obesity paradox. In our study, in order to better analyze obesity, we analyzed
body components with the TANITA device and revealed its relationship with coronary complexity and total body and regional
fat ratios. Internal fat, trunk fat percentage and metabolic age parameters showed close correlation with coronary artery
lesion complexity.

Introduction mellitus, smoking, sedentary life, psychosocial stress and

Coronary artery disease (CAD) is known as an import-  obesity [1]. Obesity is thought to cause an increase in
ant cause of mortality and morbidity worldwide. Iden-  CAD through many factors such as dyslipidemia, meta-
tifying reversible risk factors and treating them early is  bolic syndrome, susceptibility to insulin resistance, and
an important step in the fight against CAD. Among these  increased thrombogenic activity resulting from impaired
risk factors, the main ones are: hypertension, diabetes  endothelial functions [2]. In addition, pro-inflammatory
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cytokines produced directly by the fat tissue itself are an
important factor that can cause the formation of athero-
sclerotic plaques [3].

The most commonly used parameter in classifying
obesity is body mass index (BMI). Since the importance
of waist circumference in terms of showing visceral fat is
known, the waist-hip ratio and waist-height ratio have
been shown to be important indicators of obesity and
metabolic and cardiovascular diseases that will develop
due to obesity [4, 5]. In order to better understand obesi-
ty, the use of the TANITA device, which can analyze body
components using the bioelectrical impedance method,
has become an increasingly common method in social
life and scientific studies [6]. With the measurements
made with the TANITA device, parameters such as total
body fat weight, fat-free mass, regional fat weight, body
regional water and muscle weight, internal fat and meta-
bolic age are calculated [7, 8].

While simple lesions are sometimes detected with
coronary angiography in CAD patients, sometimes wide-
spread lesions in multiple vessels are detected. The most
commonly used method to calculate coronary artery le-
sion complexity has taken its place in the literature [9] as
SYNTAX score (SXscore).

Aim

In this study, we investigate the relationship between
body fat, water and muscle measurements measured by
TANITA and SXscore, which is an indicator of coronary
artery disease complexity, in acute coronary syndrome
patients.

Material and methods
Study design and population

Our study is a single-center, prospective study. Pa-
tients who were admitted to the coronary intensive care
unit of our clinic for 6 months with the diagnosis of acute
subendocardial myocardial infarction were evaluated for
our study. Exclusion criteria in our study: previous known
history of CAD, heart failure, cardiogenic shock, acute
pulmonary edema, active infection, history of hemato-
logical or chronic inflammatory disease, and malignan-
cies. Additionally, patients who required urgent (< 2 h)
coronary angiography were also excluded from the study.
After the patients determined according to the exclusion
criteria were excluded from the study, 200 patients were
included in the study and the demographic data and drug
use history of these patients were recorded.

Dyslipidemia was defined as a total cholesterol level
above 200 mg/dl and/or use of lipid-lowering medica-
tion. Hypertension (HT) was defined as patients whose
blood pressure (systolic blood pressure/diastolic blood
pressure) was over 140/60 or in whom any antihyper-
tensive medication was started regularly due to previous
high blood pressure. Diabetes mellitus (DM) was defined
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as a fasting glucose level above 126 mg/dl, a glucose lev-
el above 200 mg/dl at any time, and/or the use of anti-
diabetic medication. Smokers include patients who are
active smokers or have smoked for at least 10 years and
have recently quit. Non-smokers are patients who do not
smoke.

Before coronary angiography, the patients’ body anal-
yses were performed and recorded with the TANITA de-
vice in the coronary intensive care unit. Then, coronary
angiography was performed on the patients, in accor-
dance with current guidelines and without any delay
caused by our study. The study protocol was approved by
the local ethics committee in accordance with the Decla-
ration of Helsinki and good clinical practice.

Laboratory and echocardiographic evaluation

Blood was taken from the patients’ peripheral vein
before coronary angiography; complete blood count,
fasting blood glucose, kidney function tests, liver func-
tion tests, lipid panel, C-reactive protein (CRP), total pro-
tein and albumin were checked. Complete blood count
was measured automatically using the Mindray BC-5800
(Mindray Medical Electronics Co. Shenzhen, China) auto-
matic hematology analyzer. All data of the patients were
obtained and recorded using the hospital database.

Echocardiographic examination was performed with
the Philips EpiQ-7 system (X5 probe, Philips® MedicalSys-
tems, Andover, MA). Images of the patients were taken
with a 3.5 MHz transuder. Left ventricular ejection frac-
tion (LV-EF) was calculated using Simpson’s method. In
the parasternal long axis view, left atrium (LA), left ven-
tricular end-diastolic diameter (LV-EDD), left ventricular
end-systolic diameter (LV-ESD), interventricular septum
(IVS), and posterior wall (PW) were measured. In the api-
cal 4-chamber view, early diastolic wave (E), late diastolic
wave (A) velocities, which are transmitral flow recordings
via pulse-doppler, and early diastolic myocardial velocity
(E’) obtained from the mitral lateral annulus with tissue
Doppler imaging (TDI), were calculated.

Coronary angiography and Syntax Score

All patients included in the study were taken to the
coronary angiography laboratory at a time and with in-
dications in accordance with current guidelines [10]. Se-
lective coronary angiographies were performed on the
patients using the femoral approach and Judkins tech-
nique with the help of 6 French (F) and 7F catheters.
Angiograms were evaluated visually and quantitatively
by two expert interventional cardiologists by reaching
consensus. Vessels with stenosis of 50% or more and
a vessel diameter larger than 1.5 mm were considered
suitable for scoring. Coronary dominance and the region
of coronary anatomical lesions were determined by the
operators and SXscore was calculated via https://syntax-
score.org/calculator. In the study, those with an SXscore
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of 22 and above were considered to have a high SXscore.
Those with SXscore < 22 were considered as low-medi-
um SXscore [11].

Body component measurements

The patients were monitored by the TANITA BC-601
(Tanita Corporation of America, Inc, Arlington Heights, IL)
device, which was brought to the bedside during coro-
nary intensive care follow-ups, and measurements were
taken in the presence of a coronary intensive care doctor,
nurse and physiotherapist. In addition to measurements
of height (cm), weight (kg), waist circumference (cm),
hip circumference (cm), TANITA also measures total fat
weight, total fat percentage, trunk fat weight, trunk fat
percentage, total muscle mass, trunk muscle mass, and
water weight. Detailed parameter measurements such
as water percentage, fat-free weight, bone mass, internal
fat and metabolic age were recorded.

Statistical analysis

SPSS 20.0 for Windows (SPSS Inc., Chicago, IL, USA)
was used for statistical analyses. Patients were divided
into two groups according to SXscore: high SXscore and
low-medium SXscore. Kolmogorov-Smirnov and homo-
geneity of variances tests were performed to examine
parametric and non-parametric distributions of the data.
Independent samples t test for two group comparisons
of variables with parametric distribution; Mann-Whitney
U test was used for two-group comparison of variables
that did not show parametric distribution. Categorical
variables were compared using the y? test. Parametric
continuous variables were expressed as mean + standard

Table I. Clinical characteristics of the study population
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deviation. Non-parametric variables were expressed with
median, minimum and maximum values. Categorical
variables were presented as numbers and percentages.
Pearson and Spearman correlation analysis was used to
evaluate the relationship between body composition pa-
rameters and SXscore. Multivariable logistic regression
analysis was performed to detect parameters predictive
of increased SXscore. Predictors were determined by the
multivariable logistic regression test. Receiver operating
characteristic (ROC) analysis was used to determine the
cut-off levels, specificity and sensitivity of TANITA pa-
rameters that could predict detecting a high SXscore.
A p < 0.05 was considered statistically significant.

Results

A total of 200 patients were included in our study. Fifty
patients with high SXscore (12 women and 38 men; mean
age 64.64 +12.16 years) and 150 patients with low-me-
dium SXscore (40 women and 110 men; mean age 59.88
+10.99 years) were found. Demographic characteristics
and drug use histories of the individuals included in the
study are given in Table I. Age (p = 0.001) was found to
be higher in the high SXscore group. Comparison of the
laboratory and echocardiographic parameters of the pa-
tients is given in Table Il. Between the two groups, hema-
tocrit (p = 0.037), creatine (p = 0.019), GFR (p = 0.002),
albumin (p = 0.012), triglyceride (p = 0.013), E wave
(p =0.025), Awave (p = 0.013), a statistical difference was
detected. Body composition parameters calculated with
TANITA are compared in Table Ill. For waist height ratio
(p = 0.001), total fat weight (p = 0.001), total fat per-
centage (p = 0.006), total water percentage (p = 0.001),

Parameter Syntax Score < 22 Syntax Score > 22 P-value
N =150 N =50
Age [years] 60 (38-90) 66 (34-79) 0.001°
Gender (F/M) (n) 40/110 12/38 0.710¢
Hypertension (n) 72 24 0.990¢
Family history (n) 10 1 0.261°
Smoking (n) 64 26 0.251°
Diabetes mellitus (n) 28 12 0.414¢
Hyperlipidemia (n) 4 2 0.632¢
ACEi (n) 46 16 0.860°
ARB (n) 18 4 0.434¢
HTZ (n) 30 10 0.704¢
B-blocker (n) 6 0 0.151¢
CCB (n) 26 8 0.828¢
ASA (n) 14 6 0.586¢
a-blocker (n) 2 3 0.135¢
Statin (n) 6 4 0.139¢
Oral Antidiabetic (n) 28 12 0.414¢

“Independent t-test, y? test. ACEi — angiotensin converting enzyme inhibitor, ARB — angiotensin receptor blockers, ASA — acetylsalicylic acid, CCB — calcium channel

blocker, HTZ — hydrochlorothiazide.
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Table Il. Comparison of laboratory and echocardiography parameters

Parameter Syntax Score < 22 Syntax Score > 22 P-value
Hemoglobin [g/dl] 14.16 £1.94 13.8 £1.84 0.249?
Hematocrit [%)] 42.6 (25.6-58) 40.9 (33.5-51) 0.037°
White blood cells [x 10%/1] 8.4 (3.4-21.7) 7.1 (5.37-15.7) 0.231°
Platelet [x 10%/1] 237.46 +62.07 235 +55.41 0.803°
Neutrophil count [x 10°/1] 5.26 (1.89-19.95) 4.79 (2.5-13.5) 0.722°
Lymphocyte count [x10%/1] 2.29 +0.88 2.09 +0.59 0.1142
Glucose [mg/dl] 118 (77-430) 116 (92-257) 0.576°
Urea [mg/dl] 35.89 +8.87 40.610.54 0.355%
Creatine [mg/dl] 0.83 (0.57-1.40) 0.9 (0.64-1.42) 0.019°
GFR 88.26 +17.56 78.92 £18.12 0.002°
Total protein [g/l] 70.92 +5.99 69.08 £5.48 0.085%
Albumin [g/dl] 41.11 £3.44 39.3 +£5.37 0.012°
LDL [mg/dl] 129.24 +42.16 135.19 £+39.45 0.366°
HDL [mg/dl] 42 (28-80) 43 (25.7-83) 0.229°
Triglyceride [mg/dl] 128.30 +94.27 173.75 +111.03 0.013¢
Total cholesterol [mg/dl] 200.13 +49.14 201.0 +49.25 0.918%
CRP [mg/l] 2.45 (0.1-26) 2.04 (0.1-32) 0.289°
ALT [1U/1] 26 (10-75) 25 (14-100) 0.799°
AST [IU/1] 34 (12-168) 32 (13-105) 0.881°
Uric acid [mg/dl] 5.8 +1.71 6.25 +1.28 0.240°
Sodium [mmol/l] 138 (132-143) 137 (129-141) 0.208°
Potassium [mmol/l] 41(3.2-5.1) 4 (3.1-4.7) 0.188°
Magnesium [mmol/] 1.90 (1.46-2.95) 1.8 (1.44-2.31) 0.409°
Calcium [mmol/(] 8.79 +0.45 8.8 +0.5 0.885%
LV-EF [%] 60 (30-65) 60 (45-60) 0.305°
LA [mm] 36.87 +4.26 37.60 £3.7 0.342°
LV-EDD [mm] 47 (41-56) 48 (43-54) 0.100°
LV-ESD [mm] 29 (22-45) 30 (26-38) 0.184°
IVS [mm] 12 (8-15) 12 (10-16) 0.589°
PW [mm] 11 (9-13) 12 (8-13) 0.480°
E [cm/s] 67.5 (40-95) 60 (30-128) 0.025°
Acm/s] 74.18 £18.32 82.95 £23.32 0.013¢
E/A 0.75 (0.50-2) 0.76 (0.47-1.5) 0.930°
E’lcm/s] 10 +2.73 9.66 +1.03 0.7772

“Independent t-test, *"Mann-Whitney U test. A — late diastolic wave, ALT — alanine transaminase, AST — aspartate aminotransferase, CRP — C-reactive protein,
E —early diastolic wave, E’—early diastolic myocardial velocity, GFR — glomerular filtration rate, HDL — high-density lipoprotein, IVS — interventricular septum, LA — left
atrium, LDL — low-density lipoprotein, LV-EDD — left ventricular end-diastolic diameter, LV-EF — left ventricular ejection fraction, LV-ESC — left ventricular end-systolic

diameter, PW — posterior wall.

trunk fat percentage (p = 0.001), internal fat (p = 0.001)
and metabolic age (p < 0.001), a statistical difference was
found between the groups in the parameters (Figures 1 A,
B). No significant difference was detected between other
parameters. Correlation analysis data are given in Table IV.
A correlation was detected between SXscore and the waist
height ratio (p = 0.042), trunk fat percentage (p = 0.047),
internal fat (p < 0.001) and metabolic age (p = 0.009).

In Table V, univariable regression analysis was per-
formed on all parameters to determine the predictors
of increased SXscore. The significant parameters were
taken into multivariable regression analysis. In the mul-
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tivariable regression analysis (Table V right column), age
(p = 0.032), internal fat (p = 0.026) and metabolic age
(p = 0.048) were evaluated as independent predictors of
increased SXscore.

ROC curve analysis for prediction of high SXscore de-
tection: the cut-off value for internal fat was found to be
13.5 with 60% sensitivity and 61.3% specificity (area un-
der curve: 0.660, 95% Cl: 0.568-0.752, p = 0.001; Figure
2 A); The cut-off value for metabolic age was found to
be 60.5 years with 64% sensitivity and 62.7% specificity
(area under curve: 0.673,95% Cl: 0.577-0.768, p < 0.001;
Figure 2 B).
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Table 1ll. Comparison of body composition (TANITA) parameters

Parameter Syntax Score < 22 Syntax Score > 22 P-value
Height [cm] 169 (149-187) 169 (153-177) 0.490°
Weight [kg] 80.27 £14.38 87.64 £17.24 0.158°
BMI [kg/m?] 28.6 £5.03 29.5 +5.84 0.251°
Waist circumference 102.5 +11.63 109.62 +£13.47 0.026
Waist hip ratio 0.98 +0.06 0.99 £0.04 0.258°
Waist height ratio 0.61+0.77 0.66 +0.86 0.002°
Total fat weight [kg] 22.91+9.42 28.91 £13.25 0.001°
Total fat percentage [%] 27.84 +8.59 32 +10.57 0.006°
Total water weight [kg] 41.56 +6.82 42.53 +7.86 0.355°
Total water percentage [%] 52.09 +5.99 49.2 +7.27 0.006°
Total muscle weight [kg] 54.52 +9.01 55.79 +10.17 0.831°
Trunk fat percentage [%) 27.68 +8.21 32.64 +9.94 0.001°
Trunk muscle weight [kg] 30.27 +4.46 30.52 +4.99 0.741°
Internal fat 12 (3-23) 14 (6-25) 0.001°
Metabolic age [years] 57.91£13.21 66.6 +18.64 < 0.001°
Fat-free weight [kg] 57.36 +9.44 58.72 £10.68 0.395°
Bone mass [kg] 2.88 +0.44 2.93+0.5 0.536°
“Mann-Whitney U test, *Independent t-test. BMI — body mass index.
A B
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80 1
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SYNTAX Score < 22 SYNTAX Score > 22

Figure 1. A — Internal fat distribution according to high and low-medium SYNTAX score. B — Metabolic age dis-
tribution according to high and low-medium SYNTAX score

Discussion

In this study, we showed the relationship between
body component parameters calculated with TANITA and
SXscore, an indicator of coronary complexity. TANITA de-
vices are technological products that we frequently en-
counter in our daily lives in hospitals, gyms and wellness
centers and whose use is increasing.

In our study, using TANITA, patients with high
SXscore were observed to have increased fat weight, total
fat percentage, trunk fat percentage, internal fat, meta-
bolic age and decreased total water percentage. Obesity:
it is accepted as a predictive parameter for cardiovascu-
lar diseases through the increased fat amount and many

Advances in Interventional Cardiology 2024; 20, 1 (75)

other accompanying metabolic diseases [12]. However, in
recent years, the relationship between the complexity of
coronary artery disease and obesity has begun to be dis-
cussed, and the obesity paradox has been the subject of
frequent studies in the literature [13]. Considering that
the obesity criteria calculated by BMI are insufficient,
waist circumference was used in particular; different pa-
rameters such as the waist-hip ratio, waist-height ratio,
and relative fat mass index have been tried to be used
[14]. In order to explain this obesity paradox, we used the
TANITA device, which analyzes body component parame-
ters in detail. In our study, we identified parameters such
as “internal fat and metabolic age” that can better distin-
guish coronary complexity, which cannot be distinguished
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Table IV. Correlation analysis between body com-
position parameters SYNTAX scores

Parameter R P-value
BMI [kg/m?] 0.007 0.921
Waist hip ratio 0.136 0.054
Waist height ratio 0.139 0.042
Total fat weight [kg] 0.051 0.477
Total fat percentage [%] 0.098 0.080
Total water weight [kg] 0.053 0.454
Total water percentage [%] -0.074 0.298
Total muscle weight [kg] 0.048 0.501
Trunk fat percentage [%)] 0.141 0.047
Trunk muscle weight [kg] 0.036 0.612
Internal fat 0.254 < 0.001
Metabolic age [years] 0.185 0.009
Fat-free weight [kg] 0.051 0.477
Bone mass [kg] 0.045 0.525

by BMI. When we look at the correlation of internal fat
with high SXscore, the correlation coefficient was 0.254,
p < 0.001. There was a clear superiority of internal fat
compared to BMI or other routinely used obesity indices.
Apart from internal fat, trunk fat percentage and meta-
bolic age also attract statistical attention. Although the
total fat percentage was found to be higher in the group
with high SXscore, the correlation between them was not
significant. However, the correlation of trunk fat percent-
age, calculated by excluding the extremities from the to-
tal body area, with SXscore was found to be significant.
This shows that, as shown by studies, the relationship
between visceral obesity and cardiovascular diseases is
more important than normal obesity criteria [15, 16].
Internal fat and metabolic age are seen as program-
matic parameters given to us by the TANITA device. Stud-

ies have been conducted to show that TANITA is reliable
and usable [17]. In their study published in October 2023,
Parker et al. made a comparison between dual-energy
X-ray absorptiometry and TANITA in calculating body
composition measurements and stated that TANITA can
be used [18]. In addition, when looking at current publi-
cations, the TANITA device is frequently used in studies
on metabolic disorders or in studies on body analysis
data of healthy populations [19-21].

Apart from TANITA parameters, the relationship be-
tween waist-to-height ratio and high SXscore is also seen
in Table IV. It was shown in our study that it is more cor-
related with coronary complexity compared to classical pa-
rameters such as BMI and the waist-hip ratio. Yalcin et al.
found in their publication in 2020 that the correlation be-
tween the waist-to-height ratio and patients with severe
CAD is similar to our study and supports each other [22].

In our study, low hematocrit, increased kidney func-
tion tests, increased triglyceride values, decreased albu-
min and impaired diastolic dysfunction parameters are
different parameters in the low-medium and high SX-
score groups. The relationship between kidney functions
and SXscore was revealed in the study conducted by Yan
et al. [23]. When the relationship between albumin and
CAD was examined, Kurtul et al. in their study observed
that low serum albumin levels were associated with in-
creased SX score and mortality [24]. When diastolic dys-
function parameters are examined, it is observed in our
study that the E wave decreases and the A wave increas-
es. Our study appears to be compatible with publications
in the literature regarding diastolic dysfunction and SX-
score [25, 26].

Particularly acute subendocardial myocardial infarc-
tion patients were included in our study, and the patient
group requiring urgent coronary angiography was not in-
cluded in the study. Subendocardial myocardial infarction

Table V. Univariable and multivariable regression analysis showing the relationship between SXscore and pa-

rameters
Variables Univariable Multivariable
OR 95% Cl P-value OR 95% ClI P-value

Age 1.038 1.008-1.068 0.013 1.109 1.070-1.240 0.032
Gender 1.152 0.548-2.421 0.710 = = =
GFR 0.972 0.954-0.990 0.002 0.998 0.974-1.003 0.128
Albumin 0.890 0.811-0.977 0.014 0.880 0.680-1.160 0.572
A wave 1.023 1.005-1.042 0.014 0.916 0.756-1.110 0.370
Waist circumference 1.047 0.994-1.102 0.080 = = =
Waist-height ratio 1.049 1.020-1.078 0.001 1.042 0.942-1.138 0.172
Total fat weight 1.052 1.021-1.084 0.001 0.987 0.972-1.002 0.097
Total fat percentage 1.051 1.013-1.089 0.007 0.995 0.975-1.016 0.634
Total water percentage 0.930 0.883-0.981 0.007 0.974 0.946-1.004 0.089
Body fat percentage 1.071 1.028-1.116 0.001 0.398 0.158-1.003 0.051
Internal fat 1.044 1.078-1.243 <0.001 1.227 1.029-1.584 0.026
Metabolic age 1.041 1.017-1.065 0.001 1.024 1.010-1.052 0.048
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Figure 2. A—ROC curve used to predict internal fat for high SYNTAX score. B — ROC curve used to predict met-

abolic age for high SYNTAX score

patients constituted a suitable population for our study
because they are candidates for more extensive vascular
disease and more metabolic diseases. In order to obtain
a more objective result, the SXscore cut-off value was
chosen as 22, which is generally taken in studies.

Study limitations

Our study is a single-center study with a limited pa-
tient population. Moreover, due to the study design, it is
insufficient to elucidate pathophysiological processes. Al-
though there are many studies using the TANITA device,
it is known that its parameters are calculated with pro-
grammatic software support, and there is still a need for
studies comparing its correlation with different methods.

Conclusions

In this study, we revealed the relationship between
parameters such as internal fat, trunk fat percentage
and metabolic age, which can be calculated with the
TANITA device, which we encounter in many places in
daily life, and SXscore, which is the coronary complexi-
ty score. We recommend that individuals whose TANITA
measurements are found to be above the limit values in
examinations carried out in gyms and healthy living cen-
ters should be given more importance to primary preven-
tive medical measures and should be directed to outpa-
tient clinic controls for early treatment options.

Conflict of interest
The authors declare no conflict of interest.

Advances in Interventional Cardiology 2024; 20, 1 (75)

References

1. Malakar AK, Choudhury D, Halder B, et al. A review on coronary
artery disease, its risk factors, and therapeutics. J Cell Physiol
2019; 234: 16812-23.

2. Ormazabal V, Nair S, Elfeky O, et al. Association between insu-
lin resistance and the development of cardiovascular disease.
Cardiovasc Diabetol 2018; 17: 122.

3. Carbone S, Canada JM, Billingsley HE, et al. Obesity paradox in
cardiovascular disease: where do we stand? Vasc Health Risk
Manag 2019; 15: 89-100.

4. Zhang FL, Ren JX, Zhang P, et al. Strong association of waist cir-
cumference (WC), body mass index (BMI), waist-to-height ratio
(WHtR), and waist-to-hip ratio (WHR) with diabetes: a popula-
tion-based cross-sectional study in Jilin Province, China. J Diabe-
tes Res 2021; 2021: 8812431.

5. Huxley R, Mendis S, Zheleznyakov E, et al. Body mass index,
waist circumference and waist:hip ratio as predictors of cardio-
vascular risk: a review of the literature. Eur J Clin Nutr 2010;
64: 16-22.

6. Parker H, Hunt ET, Brazendale K, et al. Accuracy and precision
of opportunistic measures of body composition from the Tanita
DC-430U. Child Obes 2023; 19: 470-8.

7. Yahia N, Wang D, Rapley M, Dey R. Assessment of weight sta-
tus, dietary habits and beliefs, physical activity, and nutritional
knowledge among university students. Perspect Public Health
2016; 136: 231-44.

8. Domingos C, Matias CN, Cyrino ES, et al. The usefulness of Tani-
ta TBF-310 for body composition assessment in Judo athletes
using a four-compartment molecular model as the reference
method. Rev Assoc Med Bras (1992) 2019; 65: 1283-9.

9. Cedro AV, Mota DM, Ohe LN, et al. Association between Clinical
Risk Score (Heart, Grace and TIMI) and angiographic complex-
ity in acute coronary syndrome without ST segment elevation.

43



Ahmet Ozderya et al. Coronary lesions complexity vs. body metrics

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

44

Associagao entre Escores de Risco Clinico (HEART, GRACE e TIMI)
e Complexidade Angiografica na Sindrome Coronaria Aguda sem
Elevacdo do Segmento ST. Arq Bras Cardiol 2021; 117: 281-7.
Byrne RA, Rossello X, Coughlan JJ, et al.; ESC Scientific Document
Group , 2023 ESC Guidelines for the management of acute cor-
onary syndromes: Developed by the task force on the manage-
ment of acute coronary syndromes of the European Society of
Cardiology (ESC). Eur Heart ) 2023; 44: 3720-826.

Safarian H, Alidoosti M, Shafiee A, et al. The SYNTAX Score can
predict major adverse cardiac events following percutaneous
coronary intervention. Heart Views 2014; 15: 99-105.
Powell-Wiley TM, Poirier B Burke LE, et al. Obesity and cardio-
vascular disease: a scientific statement from the American
Heart Association. Circulation 2021; 143: e984-1010.

Hastie CE, Padmanabhan S, Slack R, et al. Obesity paradox in
a cohort of 4880 consecutive patients undergoing percutaneous
coronary intervention. Eur Heart J 2010; 31: 222-6.

Efe SC, Karagoz A, Dogan C, et al. Relative fat mass index can be
solution for obesity paradox in coronary artery disease severity
prediction calculated by SYNTAX Score. Postgrad Med J 2021;
97:434-41.

Karlsson T, Rask-Andersen M, Pan G, et al. Contribution of ge-
netics to visceral adiposity and its relation to cardiovascular and
metabolic disease. Nat Med 2019; 25: 1390-5.

Candemir M, Kiziltung E, Candemir B, et al. Visceral adiposity
index is associated with the increased Syntax score in patients
with type 2 diabetes mellitus. Metab Syndr Relat Disord 2022;
20: 280-5.

Jebb SA, Cole TJ, Doman D, et al. Evaluation of the novel Tanita
body-fat analyser to measure body composition by comparison
with a four-compartment model. Br J Nutr 2000; 83: 115-22.
Parker H, Hunt ET, Brazendale K, et al. Accuracy and precision
of opportunistic measures of body composition from the Tanita
DC-430U. Child Obes 2023; 19: 470-8.

Jabtonowska-Lietz B, Wrzosek M, Wtodarczyk M, Nowicka G.
New indexes of body fat distribution, visceral adiposity index,
body adiposity index, waist-to-height ratio, and metabolic dis-
turbances in the obese. Kardiol Pol 2017; 75: 1185-91.

Yahia N, Wang D, Rapley M, Dey R. Assessment of weight sta-
tus, dietary habits and beliefs, physical activity, and nutritional
knowledge among university students. Perspect Public Health
2016; 136: 231-44.

Domingos C, Matias CN, Cyrino ES, et al. The usefulness of Tani-
ta TBF-310 for body composition assessment in Judo athletes
using a four-compartment molecular model as the reference
method. Rev Assoc Med Bras (1992) 2019; 65: 1283-9.

Yalcin G, Ozsoy E, Karabag T. The relationship of body compo-
sition indices with the significance, extension and severity of
coronary artery disease. Nutr Metab Cardiovasc Dis 2020; 30:
2279-85.

Yan LQ, Guo LJ, Zhang FC, Gao W. The relationship between kid-
ney function and angiographically-derived SYNTAX score. Can
J Cardiol 2011; 27: 768-72.

Kurtul A, Murat SN, Yarlioglues M, et al. Usefulness of serum
albumin concentration to predict high coronary SYNTAX score
and in-hospital mortality in patients with acute coronary syn-
drome. Angiology 2016; 67: 34-40.

Nabati M, Golshani S, Taghavi M, et al. The association between
tissue doppler-derived E/(e’s’) ratio and coronary atherosclero-
sis severity measured by the SYNTAX score in patients with non-

ST elevation-acute coronary syndrome. BMC Cardiovasc Disord
2023; 23: 98.

26. Liu S, Moussa M, Wassef AW, et al. The utility of systolic and

diastolic echocardiographic parameters for predicting coronary
artery disease burden as defined by the SYNTAX Score. Echocar-
diography 2016; 33: 14-22.

Advances in Interventional Cardiology 2024; 20, 1 (75)



