Chen et al. BMC Cardiovascular Disorders ~ (2024) 24:708 BMC Cardiovascular Disorders
https://doi.org/10.1186/s12872-024-04372-2

Check for
updates

The association between triglyceride
to high-density-lipoprotein cholesterol
ratio and calcific aortic valve disease:

a retrospective study

Zhihao Chen'?, Luyao Liu?, Xueyan Jiao?, Yifan Zhang?, Fei Wang?®, Yun Chen', Zhenzhen Lan'#" and Xincan Liu™*"

Abstract

Background The ratio of triglycerides to high-density-lipoprotein cholesterol (TG/HDL-C) is increasingly recognized
as a practical marker for insulin resistance and cardiovascular risk assessment. This retrospective study investigates the
potential of the TG/HDL-C ratio to predict the development of calcific aortic valve disease (CAVD), thereby extending
its applicability in cardiovascular diagnostics.

Methods Data from 400 individuals, comprising 200 patients with diagnosed CAVD and 200 matched healthy
controls, were analyzed. Clinical parameters were compared between groups, and logistic regression was utilized

to explore the association of the TG/HDL-C ratio with CAVD. The diagnostic performance of the TG/HDL-C ratio was
assessed using receiver operating characteristic (ROC) curves.

Results The TG/HDL-C ratio was notably higher in the CAVD group than in the controls (Z =-7.98, P<0.001).
Multivariable logistic regression analysis indicated that the TG/HDL-C ratio is an independent predictor of CAVD

after adjusting for confounders including gender. The ROC curve analysis revealed that the TG/HDL-C ratio achieved
a sensitivity of 80.5%, a specificity of 59.5%, and an area under the curve (AUC) of 0.731 (P<0.001), confirming its
efficacy in predicting CAVD.

Conclusions High TG/HDL-C ratio was significantly associated with the occurrence of CAVD, and the TG/HDL-C ratio
could be used as a potential diagnostic tool and risk assessment indicator for CAVD.
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Introduction

Calcific aortic valve disease (CAVD) is the predominant
form of valvular heart diseases, marked by the thicken-
ing of aortic valve leaflets and the transformation of val-
vular mesenchymal stromal cells into an osteoclast-like
phenotype, recognized as a hallmark of CAVD [1]. The
pathogenesis of CAVD is complex and initially paral-
lels that of atherosclerosis. Factors such as cytokines
and altered mechanical shear stress contribute to valve
endothelial cell damage, subendothelial lipid accumula-
tion, and inflammatory cell infiltration, which collec-
tively precipitate fibrosis and osteogenic differentiation
of the valve tissue [2]. It is estimated that approximately
25% of individuals over the age of 65 and 50% over the
age of 85 exhibit signs of aortic valve calcification [3]. In
2017, the global prevalence of CAVD was approximately
12.6 million with mortality figures reaching 102,700 [4].
Currently, there are no targeted pharmacotherapies for
CAVD, and severe aortic stenosis typically necessitates
aortic valve replacement [5]. Thus, early detection and
intervention in CAVD are crucial for improving patient
outcomes.

Insulin resistance (IR), characterized by diminished
insulin sensitivity in target organs, is a well-established
risk factor for cardiovascular diseases [6, 7]. The hyper-
insulinemic euglycemic clamp technique, considered
the gold standard for IR assessment, is seldom used in
clinical practice due to its complexity [8]. Recently, sim-
pler surrogate markers such as the triglyceride glucose
index (TyG), TG/HDL-C ratio, and metabolic score for
insulin resistance (METS-IR) have gained prominence
for evaluating IR [9]. A cross-sectional study by Hu et al.
[10] involving 366 participants assessed the TyG index
and its association with calcific aortic stenosis, finding
that TyG independently influenced calcific aortic steno-
sis and was negatively associated with its progression.
Compared with other potential markers such as TyG
index and METS-IR, the calculation of TG/HDL-C ratio
is simple and easily obtained from routine blood lipid
testing. Studies show that the TG/HDL-C ratio has inde-
pendent predictive effects in predicting atherosclerosis
and coronary artery calcification, and its clinical signifi-
cance has been validated in several studies [11-13]. How-
ever, studies exploring the association between the TG/
HDL-C ratio and CAVD are lacking. Therefore, this study
aims to determine whether the TG/HDL-C ratio can aid
in identifying the onset of CAVD and serve as a valuable
tool for the early detection and management of the dis-
ease. Specifically, this study seeks to (1) compare the TG/
HDL-C ratios between healthy individuals and patients
with CAVD, (2) investigate the independent factors influ-
encing the occurrence of CAVD, and (3) evaluate the sen-
sitivity, specificity, and reliability of the TG/HDL-C ratio
in predicting CAVD.
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Methods

Study population

This investigation included 200 patients diagnosed with
CAVD who were treated at the First Affiliated Hospital of
Henan University of Chinese Medicine between January
2020 and June 2023. All patients met the following inclu-
sion criteria: (1)>18 years and (2) met the assessment
criteria for aortic valve calcification: aortic leaflet thick-
ening, echo enhancement, with or without acoustic [14].
All patients underwent transthoracic echocardiogra-
phy performed by two experienced echocardiographers.
Additionally, 200 healthy individuals who demonstrated
no signs of CAVD via transthoracic echocardiogra-
phy during the same period were recruited as controls.
Among the included patients, those with complicated
malignancies, congenital heart disease, hepatic and renal
insufficiency, severe infectious disease, autoimmune dis-
ease, cardiomyopathy, pulmonary heart disease, rheu-
matic valvular heart disease, and incomplete data were
excluded from the final list (Fig. 1). This study received
approval from the Ethics Committee of the First Affili-
ated Hospital of Henan University of Chinese Medicine,
adhering to the ethical principles outlined in the Decla-
ration of Helsinki. The retrospective nature of the study
allowed for a waiver of informed consent by the review
committee.

Clinical parameters

Clinical data were extracted from the electronic medi-
cal records at the First Affiliated Hospital of Henan Uni-
versity of Chinese Medicine. The parameters included
demographic information (sex, age), anthropometric
measurements (height, weight, body mass index [BMI]),
and vital signs (systolic blood pressures and diastolic
blood pressures [SBP and DBP]). Laboratory values
such as total cholesterol (TC), triglycerides (TG), high-
density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C), fasting plasma glu-
cose (FPQ), serum creatinine (SCR), and blood urea
nitrogen (BUN) were obtained from blood samples col-
lected after an overnight fast and analyzed by the hos-
pital’s Laboratory Department. Diabetes was diagnosed
according to the American Diabetes Association (ADA)
guidelines [15], which define diabetes as fasting plasma
glucose (FPG)>126 mg/dL (7.0 mmol/L), HbAlc>6.5%,
or 2-hour plasma glucose>200 mg/dL (11.1 mmol/L)
during an oral glucose tolerance test (OGTT). The TG/
HDL-C ratio was calculated as the quotient of triglycer-
ide concentration to high-density lipoprotein cholesterol
concentration.

Statistical analysis
Data distribution was assessed using the Shapiro-Wilk
test. Continuous variables with normal distribution are



Chen et al. BMC Cardiovascular Disorders (2024) 24:708

Page 3 of 8

235 CAVD patients

200 non-CAVD patients

Excluded (N=35) :
Autoimmune disease (N=7)

Hypothyroidism (N=1) <
Hepatic and renal insufficiency (N=3)
Incomplete data (N=24)

Y

y

200 CAVD patients

200 Normal control

'

Statistical analysis

Fig. 1 Study Participant flow diagram. The flow diagram illustrates the selection process of study participants. A total of 235 CAVD (calcific aortic valve
disease) patients were initially identified. After excluding 35 patients due to various reasons (autoimmune disease, N="7; hypothyroidism, N=1; hepatic
and renal insufficiency, N=3; incomplete data, N=24), 200 CAVD patients were included for statistical analysis. A control group consisting of 200 non-
CAVD individuals (normal control) was also included. Both groups underwent statistical analysis to explore associations with CAVD

presented as mean=standard deviation, while those with
a non-normal distribution are shown as median with
interquartile range. Categorical variables are reported as
frequency and percentage. Differences between groups
were analyzed using the t-test for normally distributed
data and the Kruskal-Wallis test for non-normally dis-
tributed data. Categorical data were compared using the
x° test. Univariate logistic regression analysis was used
to explore the potential influencing factors of the pres-
ence of CAVD, and then the independent variables with
P<0.05 in the univariate logistic regression analysis were
included in the multivariate logistic regression analysis
to determine the independent influencing factors and
their efficacy. The receiver operating characteristic curve
(ROC) was used to evaluate the predictive power of the
TG/HDL-C ratio for the presence of CAVD. To further
evaluate the predictive value of TG/HDL-C ratio dis-
tribution width for CAVD, we segmented them by the
median (low TG/HDL-C ratio and high TG/HDL-C ratio
groups) and analyzed the differences between the two
intervals to determine their predictive power for CAVD.
All statistical analyses were conducted using SPSS

version 26.0 (SPSS Inc., Chicago, USA). A P-value of less
than 0.05 was considered statistically significant.

Results
Baseline characteristics of participants
As detailed in Table 1, the study analyzed 200 patients
in the CAVD group and 200 in the control group. The
CAVD group consisted of 121 males and 79 females,
whereas the control group included 94 males and 106
females. Comparative analysis of the groups revealed no
statistically significant differences in age, height, weight,
BMI, DBP, TC, LDL-C, and BUN levels (P>0.05).
Significantly, SBP, TG, FPG, SCR, and the TG/HDL-C
ratio were higher in the CAVD group compared to the
control group (P<0.05). Conversely, HDL-C levels were
significantly lower in the CAVD group (P<0.05).

Correlation analysis of TG/HDL-C ratio and CAVD

Univariate and multivariate logistic regression analysis
was used to determine the factors influencing the occur-
rence of CAVD. The results of the univariate logistic
regression analysis showed that sex, diabetes, SBP, TG,
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Table 1 Comparison of baseline characteristics of participants in the normal control and CAVD groups

Clinical parameters Total (n=400) Control (n=200) CAVD (n=200) Statistic P

Age, year 66 (62,71) 65 (62, 69) 68 (63,72) 7=-1.83 0.067
Male, n(%) 215 (53.75) 94 (47.00) 121 (60.50) x=733 0.007
Height, cm 166.28+7.35 165.49+7.76 167.24+6.79 t=-1.05 0.297
Weight, kg 67.49+11.30 65.27+1233 70.21+£9.36 t=-1.95 0.055
BMI, kg/cm2 2431+£3.09 23.70+£3.27 25.06+2.72 =-1.96 0.053
SBP, mmHg 136.02+19.11 130561842 142.40+17.97 t=-5.35 <0.001
DBP. mmHg 76.89+10.92 75.86+10.95 78.08+10.81 t=-1.68 0.095
TC, mmol/L 502+1.14 510+£1.07 494+1.20 t=142 0.155
HDL-C, mmol/L 1.35+0.29 1.44+0.30 1.26+£0.26 t=6.54 <0.001
LDL-C, mmol/L 3.31+£0.85 3.33+0.79 3.29+0.90 t=047 0.635
TG, mmol/L 1.54(1.14,2.07) 1.25(0.95, 1.84) 1.75(1.36,2.23) 7=-6.70 <0.001
FPG, mmol/L 543 (5.09, 6.28) 532(4.91,6.01) 5.52(527,6.57) /=453 <0.001
SCR, ummol/L 63.90 (53.30, 75.50) 62.30(52.20, 73.00) 65.10 (54.55, 77.40) 7=-2.17 0.030
BUN, mmol/L 523 (4.56,6.12) 5.17 (4.53,6.04) 5.30(4.56,6.12) 7=-143 0.153
TG/HDL-C 1.18(0.80,1.72) 0.88 (0.65, 1.36) 141 (1.10,1.99) 7=-798 <0.001
Diabetes, n(%) 63 (15.75) 18 (9.00) 45 (22.50) XZ:W 373 <0.001

Data are expressed as Mean+SD, frequency (percentage), or median (interquartile range)

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, TC: total cholesterol, HDL-C: high-density lipoprotein cholesterol, LDL-C: low-
density lipoprotein cholesterol, TG: triglyceride, FPG: fasting plasma glucose, SCR: serum creatinine, BUN: blood urea nitrogen

Table 2 Relationship between various clinical parameters and CAVD

Variables Univariable analysis Multivariable analysis
B S.E P OR (95% Cl) B S.E P OR (95% Cl)
Age, year 0 0.01 0.886 1.00 (0.98 to 1.02)
Sex
Female — — — — — — — —
Male 0.55 0.20 0.007 1.73(1.16 t0 2.57) 041 0.28 0.140 1.51(0.87 t0 2.63)
Height, cm 0.03 0.03 0.294 1.03 (0.97 t0 1.10)
Weight, kg 0.04 0.02 0.060 1.04 (1.00 to 1.09)
BMI, kg/cm2 0.15 0.08 0.060 1.16 (0.99 to 1.36)
SBP, mmHg 0.04 0.01 <0.001 1.04 (1.02 to 1.05) 0.03 0.01 <0.001 1.03 (1.02 to 1.05)
DBP, mmHg 0.02 0.01 0.096 1.02 (1.00 to 1.04)
TC, mmol/L -0.13 0.09 0.155 .88 (0.74 to 1.05)
TG, mmol/L 047 0.12 <0.001 61 (1.26 to 2.05)
HDL-C, mmol/L 2.38 0.40 <0.001 0.09 (0.04 to 0.20)
LDL-C, mmol/L -0.06 0.12 0.634 0.95(0.75t0 1.19)
FPG, mmol/L 0.38 0.09 <0.001 46 (1.231t0 1.74) 0.24 0.10 0.019 127 (1.04to 1.55)
SCR, pmmol/L 0 0 0.599 00 (0.99 to 1.01)
BUN, mmol/L 0.07 0.07 0.283 08 (0.94to 1.23)
TG/HDL-C
Low — — — — — — — —
(<1.18)
High 1.46 0.21 <0.001 431 (2.84 10 6.56) 1.08 0.28 <0.001 2.96 (1.71t0 5.72)
(=1.18)
Diabetes
No — — — —
Yes 1.08 03 <0.001 294 (1.631t05.28)

OR: Odds Ratio, Cl: Confidence Interval, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, TC: total cholesterol, TG: triglyceride, HDL-
C: high-density lipoprotein cholesterol, LDL-C: low-density lipoprotein cholesterol, FPG: fasting plasma glucose, SCR: serum creatinine, BUN: blood urea nitrogen

HDL-C, FPG, and the TG/HDL-C ratio were associated

with the occurrence of CAVD (P<0.05). (Table 2).
Independent variables with P<0.05 in the univariate

logistic regression analysis were included in the further

multivariate logistic regression analysis. To avoid inter-
ference by collinearity, TG, HDL-C, and diabetes were
not included at this time. The results of the multivariate
logistic regression analysis showed that SBP, FPG, and
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the TG/HDL-C ratio were independently associated with
the occurrence of CAVD (P<0.05). (Table 2).

Sensitivity and specificity of CAVD assessed by TG, HDL-C,
and TG/HDL-C ratio

ROC curves were constructed to evaluate the effective-
ness of TG, HDL-C, and the TG/HDL-C ratio in diagnos-
ing CAVD. The analyses are presented in Fig. 2.

The sensitivity and specificity of TG as a diagnostic
marker for CAVD were 84.5% and 49%, respectively, with
an area under the curve (AUC) of 0.694 (95% confidence
interval [CI]: 0.642 to 0.745, P<0.001). HDL-C demon-
strated a sensitivity of 67% and a specificity of 63%, with
an AUC of 0.684 (95% CI: 0.632 to 0.735, P<0.001). The
TG/HDL-C ratio showed a higher diagnostic perfor-
mance, with a sensitivity of 80.5%, a specificity of 59.5%,
and an AUC of 0.731 (95% CI: 0.681 to 0.78, P<0.001).
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TG/HDL-C ratio median grouping analysis results

The median TG/HDL-C ratio was 1.18, and the TG/
HDL-C ratio was divided into low TG/HDL-C ratios
(TG/HDL-C ratio<1.18) and high TG/HDL-C ratios
(TG/HDL-C ratio>1.18). Patients with a high TG/
HDL-C ratio were more likely to develop CAVD
(P<0.05). Weight, BMI, SBP, DBP, TG, FPG, SCR
increased in higher TG/HDL-C ratio, while HDL-C
decreased (P<0.05). (Table 3).

Discussion

This study has highlighted the TG/HDL-C ratio as
a significant biomarker for CAVD, revealing its cor-
relation with established risk factors akin to those of
atherosclerosis, including advanced age, gender, smok-
ing, hypertension, diabetes, and dyslipidemia [16]. In
this study, the incidence of CAVD is higher in the male
population and may be associated with androgen levels,
metabolic abnormalities, and lifestyle. Notably, in com-
parison to the control group, the present study observed
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Fig. 2 ROC Curves for TG, HDL-C, and TG/HDL-C in Predicting CAVD. The receiver operating characteristic (ROC) curves illustrate the predictive perfor-
mance of triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), and the TG/HDL-C ratio for calcific aortic valve disease (CAVD). The area under
the curve (AUC) is highest for the TG/HDL-C ratio (green line), indicating its superior predictive ability compared to TG (blue line) and HDL-C (red line).
The reference line (orange) represents a non-informative classifier. Sensitivity is plotted against 1-specificity to assess the diagnostic accuracy of each
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Table 3 Clinical characteristics of subjects based on the TG/
HDL-C ratio median quartiles

variables low TG/HDL-C high TG/HDL-C P
ratio (n=200) ratio (n=200)

Age, year 65.50 (62.00, 70.00)  67.00 (62.00, 72.00) 0.319
Male, n(%) 87 (43.50) 128 (64.00) <0.001
Height, cm 16549+6.42 167.24+835 0.297
Weight, kg 6348+11.03 7240+9.68 <0.001
BMI, kg/cm? 23.08+3.04 25.82+244 <0.001
SBP. mmHg 133.17+20.18 139.16+17.42 0.009
DBP, mmHg 74.26+10.54 79.78+10.63 <0.001
TC, mmol/L 510+1.07 4944120 0171
HDL-C, mmol/L 1.50+0.28 1.20+0.22 <0.001
LDL-C, mmol/L 332+0.79 3.30+0.90 0.805
TG, mmol/L 1.13(0.93,1.36) 2.07 (1.74,2.76) <0.001
FPG, mmol/L 529 (4.90, 5.88) 5.63 (5.27,6.69) <0.001
SCR, pmmol/L 60.05(51.92,71.60) 67.70 (55.90,79.05)  <0.001
BUN, mmol/L 5.20 (4.44, 6.08) 529 (4.64,6.19) 0.14
CAVD presence 65 (32.50) 135 (67.50) <0.001
Diabetes, n(%) 17 (8.50) 46 (23.00) <0.001

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood
pressure, TC: total cholesterol, HDL-C: high-density lipoprotein cholesterol,
LDL-C: low-density lipoprotein cholesterol, TG: triglyceride, FPG: fasting plasma
glucose, SCR: serum creatinine, BUN: blood urea nitrogen

a significant elevation in FBG levels among patients in
the CAVD group, consistent with prior research [17-19].
Multivariable logistic regression analysis revealed that
elevated FBG independently influenced CAVD, likely due
to its role in triggering an inflammatory response in valve
endothelial cells, accelerating the production of cell adhe-
sion molecules, and promoting the exudation of blood
mononuclear cells, facilitating platelet adhesion. More-
over, it increases the presence of osteopontin, thereby
fostering the growth of molecules associated with vas-
cular calcification, consequently heightening the risk of
heart valve calcification [20]. In addition, this study found
that the prevalence of diabetes was significantly higher in
the CAVD group. Due to the long-term hyperglycemic
status, diabetic patients may aggravate vascular endo-
thelial dysfunction, promote inflammatory response and
lipid metabolism disorders, thus accelerating the calcifi-
cation process of the aortic valve. In addition, hypergly-
cemia can further worsen the pathophysiology of CAVD
through oxidative stress and inflammatory pathways.

In this study, SBP was significantly higher in the CAVD
group compared to controls. Adjusted multivariate
logistic regression analysis identified elevated SBP as an
independent predictor of CAVD, likely due to increased
transvalvular pressure gradients exacerbating shear stress
and valve annulus damage. This mechanistic pathway
suggests that high SBP contributes to endothelial dys-
function, chronic inflammation, and extracellular matrix
remodeling, all of which accelerate aortic valve calcifica-
tion [21].
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This study demonstrated that a TG/HDL-C ratio was
significantly associated with the development of CAVD,
especially when this ratio is high (P<0.05). We divided
the TG/HDL-C ratio into low and high ratio groups
according to the median of 1.18. The results showed that
patients in the high TG/HDL-C ratio group (the TG/
HDL-C ratio>1.18) not only had a higher incidence of
CAVD, but also accompanied by a series of metabolic
index abnormalities. Specifically, patients in the high
TG/HDL-C ratio group showed higher weight, BMI,
SBP, DBP, TG, FPG and SCR, but lower HDL-C levels
(P<0.05). Abnormalities of these metabolic parameters
may be closely associated with insulin resistance, ath-
erosclerosis, as well as increased cardiovascular risk,
further supporting the role of TG/HDL-C ratio as an
important predictor of cardiovascular metabolic health.
Studies have shown that the elevated TG/HDL-C ratio is
closely associated with insulin resistance, metabolic syn-
drome, and the development of atherosclerosis [11, 12].
Our findings are consistent with these previous studies,
indicating that the TG/HDL-C ratio can not only reflect
the metabolic disorder status, but can also serve as an
important predictor of the risk for CAVD. In particular,
patients in the high TG/HDL-C ratio group showed both
higher blood pressure and SCR, which may imply the
association of a high TG/HDL-C ratio with renal func-
tion impairment and hypertension. These abnormalities
in metabolic and vascular function indicators further
aggravate the risk of developing cardiovascular disease,
suggesting that patients with elevated TG/HDL-C ratio
should be concerned in clinical management with more
aggressive cardiovascular prevention measures. More-
over, a high TG/HDL-C ratio is also strongly associated
with decreased HDL-C levels, and HDL-C is usually seen
as a protective factor against atherosclerosis. The protec-
tive role of HDL-C in cardiovascular health, specifically
its ability to extract cholesterol from arterial walls and
modulate cytokine-induced inflammatory responses,
is well-documented [22]. HDL-C’s impact on reducing
alkaline phosphatase activity and inhibiting osteogenic
differentiation further underscores its relevance in CAVD
pathology [23]. The decrease in HDL-C further suggests
that abnormal lipid metabolism may be more significant
in the high TG/HDL-C group, thus increasing the risk of
cardiovascular events.

The TG/HDL-C ratio, as a composite indicator, has an
advantage over other markers in predicting metabolic
abnormalities as well as the progression of CAVD. ROC
curve analysis showed that TG/HDL-C ratio had higher
sensitivity and specificity in predicting CAVD than TG
or HDL-C alone, and that TG/HDL-C ratio was able to
reflect lipid-related risk factors. This ratio reflects the
two states of increased TG levels (suggesting a distur-
bance of lipid metabolism) and decreased HDL-C levels
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(HDL-C has a protective effect against lipid deposition
and inflammation) [24]. It has been shown that elevated
TG/HDL-C ratio is associated with vascular calcifica-
tion and atherosclerosis [12] and these mechanisms are
closely associated with the development of CAVD. Our
findings are consistent with previous studies, further
validated the close association of TG/HDL-C ratio with
cardiovascular disease (including CAVD). For example,
studies showed that TyG index predicts the occurrence
and severity of aortic valve calcification, which further
illustrates the potential predictive role of markers of
metabolic syndrome in valvular disease [25]. Further-
more, the TG/HDL-C ratio with the risk of cardiovascu-
lar disease was also validated by other large population
studies, for example, in an analysis of UK Biobank (UK
Biobank) based data, elevated TG/HDL-C ratio was
associated with increased CVD risk, mainly mediated
by increased prevalence of dyslipidemia, type 2 diabetes,
and hypertension [13]. These studies are consistent with
our findings showing that an elevated TG/HDL-C ratio is
associated with more severe metabolic abnormalities in
CAVD patients.

This study is the first to explore the independent associ-
ation of TG / HDL-C ratio with calcified aortic valve dis-
ease (CAVD) and validated its diagnostic value in CAVD.
This finding complements the research gap of the TG /
HDL-C ratio in metabolic and cardiovascular diseases,
highlighting its potential role in the pathophysiological
mechanisms of CAVD. Unlike previous literature which
mainly focused on metabolic syndrome or coronary heart
disease, our study found that patients with elevated TG /
HDL-C ratio were more likely to develop CAVD and for
the first time determined the sensitivity and specificity
of this index in the diagnosis of CAVD by ROC curves.
Furthermore, we noted that the increased diabetic sta-
tus and FPG levels in CAVD patients may have some
effect on their lipid metabolism and TG / HDL-C ratio.
This suggests that the elevated TG / HDL-C ratio may
be the result of the common effects of multiple meta-
bolic abnormalities. The study has several limitations that
warrant consideration. Firstly, its observational nature
restricts our ability to establish a causal link between the
TG/HDL-C ratio and CAVD. Thus, the findings might
reflect associations rather than direct causative effects.
Secondly, potential confounding variables not accounted
for in this study could influence the observed correlations
between the TG/HDL-C ratio and CAVD, suggesting the
need for cautious interpretation of the results. Thirdly,
we did not collect the medication history of the patients,
which may affect the lipid concentration and potentially
interfere with the results. The use of drugs, such as lipid-
lowering drugs and other drugs that affect lipid metabo-
lism, may lead to changes in TG or HDL-C levels, thereby
affecting the TG / HDL-C ratio and its relationship with
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CAVD. Finally, the use of single-center retrospective data
and a relatively small sample size may limit the generaliz-
ability of our findings.

In response to these limitations, Future studies should
consider collecting detailed medication information to
assess the effect of medication more comprehensively
on TG / HDL-C ratio and risk of CAVD. This will help
to further confirm the validity of the TG/HDL-C ratio
in CAVD prediction and to improve the reliability of
the study findings. Meanwhile, future studies should
also consider expanding the sample size to enhance our
understanding through a broader and more diverse data-
set. These efforts aim to substantiate the predictive value
of the TG/HDL-C ratio for CAVD and refine our strate-
gies for early detection and management.

Conclusion

The TG/HDL-C ratio was significantly associated with
the development of calcified aortic valve disease (CAVD).
A higher TG/HDL-C ratio was an independent risk fac-
tor for CAVD and was associated with higher metabolic
indicators such as weight, BMI, SBP, FPG, and SCR. The
TG/HDL-C ratio had a good predictive value for CAVD
and can be used as a potential diagnostic tool and risk
assessment indicator for CAVD.
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