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Abstract
Background: The association between dyslipidemia and coronary artery 
disease (CAD) is undisputable. Current evidence suggests that, in comparison 
to conventional lipid parameters, a comprehensive non-traditional lipid 
profile serves as a more robust predictor of CAD. The evidence regarding 
the correlation between non-traditional lipid profile and severity of coronary 
lesions, as measured by the coronary artery disease-reporting and data system 
(CAD-RADS) score by Coronary Computed Tomography Angiography 
(CCTA), is still scarce. This study aimed to elaborate on the association 
between those parameters. Understanding these associations may improve 
risk stratification and management in CAD patients.
Methods: A cross-sectional single-center study was conducted in a large 
population of patients with suspected CAD. Data were obtained from 
medical records between January 2020 and February 2024. The CAD-RADS 
score was stratified into three groups: CAD-RADS 0 (no CAD), CAD-RADS 
1-2 (stenosis <50%, classified as non-obstructive CAD), and CAD-RADS 
≥3 (stenosis ≥50% in ≥1 coronary segment, classified as obstructive CAD). 
Logistic regression analysis analyzes the association between patients' lipid 
profiles and CAD-RADS scores. P-value <0.05 was considered statistically 
significant.
Results: A total of 543 (274 female) patients were included in this study. In 
the univariate analysis, the LDL/HDL ratio was significantly associated with 
the severity of CAD based on CAD-RADS scores. The multivariate analysis 
revealed that the LDL/HDL ratio was the most significant lipid parameter 
[Adj OR = 10.506, 95% CI (2.139-51.601), P 0,004] after adjustments for 
age, sex, smoker, and history of hypertension, diabetes mellitus, and chronic 
kidney disease. The LDL/HDL ratio cut-off value was 1.78 with a sensitivity of 
68.90% and a specificity of 72.93%.
Conclusions: The LDL/HDL ratio was significantly associated with obstructive 
CAD, as assessed by the CAD-RADS score, with a cut-off value of 1.78 can be 
a predictor of obstructive CAD.

(Indonesian J Cardiol. 2025;46:01-12)
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Introduction
	 Coronary artery disease (CAD) remains one of the 
leading causes of morbidity and mortality worldwide.1,2 
Understanding the underlying factors that contribute to 
the severity of CAD is crucial for improving diagnostic 
and therapeutic strategies. Traditionally, the assessment 
of lipid profiles has been fundamental in predicting 
cardiovascular risk; however, emerging evidence 
suggests that beyond the standard lipid parameters, 
additional lipid-related biomarkers may provide a more 
comprehensive risk assessment.3

	 This is currently an active research area where lipid 
profiles, both traditional and non-traditional, have been 
identified as independent predictors for cardiovascular 
disease across various patient populations. Several 
studies have demonstrated that low-density lipoprotein 
cholesterol (LDL-C), non-high-density lipoprotein 
cholesterol (non-HDL-C), and the TC/HDL-C ratio are 
strong predictors of cardiovascular disease.2-4 Compared 
to individual lipid parameters, comprehensive non-
traditional lipid indices such as non-HDL-C (total 
cholesterol minus HDL-C), TC/HDL-C (Castelli Risk 
Index-I), LDL-C/HDL-C (Castelli Risk Index-II), non-
HDL-C/HDL-C (Atherogenic Index, AI), log TG/
HDL-C (Atherogenic Index of Plasma, AIP), and TC 
× TG × LDL/HDL-C (Lipoprotein Combined Index, 
LCI) are regarded as superior predictors of CAD.5-8

	 Research has proven the effectiveness of Coronary 
Computed Tomography Angiography (CCTA) in 
evaluating patients with CAD.9 The CAD-RADS score 
is a standardized method for classifying the severity 
of coronary artery disease using CCTA. This system 
offers a detailed evaluation of coronary artery stenosis, 
which is essential for clinical decision-making and risk 
stratification.10 Although the relationship between 
traditional lipid profiles and CAD has been well-
documented, there is a growing need to explore the 
association between more comprehensive lipid profiles 
and the extent of obstructive CAD as assessed by CAD-
RADS.
	 This study aims to investigate the relationship 
between an expanded lipid profile and the severity of 
obstructive CAD based on the CAD-RADS score. 
By analyzing a broader range of lipid parameters, this 
research seeks to provide deeper insights into how these 
factors correlate with the anatomical and functional 
severity of CAD. The findings could enhance the 

current understanding of lipid-related mechanisms in 
CAD progression and support the development of more 
targeted therapeutic approaches
 

Materials and Methods
Design of the Study and Subject Recruitment

The minimum sample size was calculated using the 
unpaired analytical study sample size formula. Between 
January 2020 and February 2024, 747 consecutive 
adult patients who underwent CCTA at Hasan Sadikin 
General Hospital - Faculty of Medicine, Universitas 
Padjadjaran, were enrolled in this study.

Adults aged 18 years and older with suspected CAD 
who underwent CCTA were included in this study. 
Eligible participants must have complete traditional 
and non-traditional lipid profile data available, 
which includes total cholesterol (TC), triglycerides 
(TG), high-density lipoprotein (HDL), low-density 
lipoprotein (LDL), non-HDL, TC/HDL ratio, LDL/
HDL ratio, Atherogenic Index (AI), Lipoprotein 
Combine Index (LCI), and Atherogenic Index of Plasma 
(AIP). Additionally, participants must provide written 
informed consent to participate in the study.

Patients who have undergone percutaneous 
coronary intervention (PCI) or coronary artery bypass 
graft (CABG) surgery are excluded from the study. PCI 
and CABG procedures can affect CTA results due to 
the presence of stents and surgical grafts, which may 
introduce artifacts, reduce image clarity, or obscure 
native coronary anatomy. By excluding these patients, 
researchers might obtain clearer CTA images for 
analyzing native coronary artery atherosclerosis. Patients 
who have experienced acute coronary syndrome (ACS) 
within the past three months, have incomplete lipid 
profile data, or have unsatisfactory CCTA data are also 
excluded from the study. Furthermore, individuals with 
severe comorbid conditions such as active cancer, severe 
liver disease, or chronic inflammatory diseases, as well 
as pregnant women and those with known allergies 
to contrast agents used in CCTA, are excluded from 
the study. These criteria ensure a homogeneous study 
population and enhance the validity and reliability of 
the study findings regarding the association between 
lipid profiles and obstructive CAD based on CAD-
RADS scores.
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Table 1. Baseline characteristic.

Variable Non CAD (n=111) Non Obstructive 
CAD (n=133)

Obstructive 
CAD(n=299) P value

  Age, mean±SD 49±10 (13.5) 55±10 (13) 60±9 (12) <0.001
Sex
  Male, n (%) 27 (5%) 58 (11%) 184 (34%) <0.001
  Female, n (%) 84 (15%) 75 (14%) 115 (21%)
  Family History, n (%) 11 (2%) 8 (1%) 22 (4%) 0.509
  Diabetes Mellitus, n (%) 3 (1%) 9 (2%) 51 (9%) <0.001
  Hypertension, n (%) 39 (7%) 58 (11%) 166 (31%) <0.001
  Dyslipidemia, n (%) 28 (5%) 41 (8%) 159 (29%) <0.001
  Active smoker, n (%) 16 (3%) 20 (14%) 105 (19%) <0.001
  Chronic Kidney Disease, n (%) 26 (5%) 41 (8%) 175 (32%) <0.001
Total Cholesterol, n (%) 0.002
  <200 (normal) 70 (13%) 87 (16%) 191 (35%)
  200-239 (borderline) 34 (6%) 33 (6%) 53 (10%)
  ≥240 (high) 7 (1%) 13 (2%) 55 (10%)
LDL, n (%) <0.001
  <130 (normal) 73 (13%) 90 (17%) 176 (32%)
  130-159 (borderline) 23 (4%) 28 (5%) 42 (8%)
  ≥160 (high) 15 (3%) 15 (3%) 81 (15%)
HDL, n (%) 0.055
  ≥40 (normal) 87 (16%) 102 (19%) 204 (38%)
  <40 (low) 24 (4%) 31 (6%) 95 (17%)
Triglyceride, n (%) 0.018
  <150 (normal) 76 (14%) 89 (16%) 176 (32%)
  150-199 (borderline) 26 (5%) 21 (4%) 58 (11%)
  ≥200 (high) 9 (2%) 23 (4%) 65 (12%)
  Total Cholesterol, mean±SD, mg/
dl

184±36 186±37 190±52 0.735

  LDL, mean±SD, mg/dl 116±33 120±34 126±43 0.063
  HDL, mean±SD, mg/dl 49±14 48±13 46±12 0.014
  Triglyceride, mean±SD, mg/dl 133±62 153±115 163±118 0.215
  Non HDL, mean±SD, mg/dl 136±36 136±37 145±51 0.379
  CRI I, mean±SD 3.9±1.1 4±1.3 4.4±1.7 0.061
  CRI II, mean±SD 2.57±0.9 2.58±0.95 3±1.4 0.005
  AI, mean±SD 2.9±1.1 3±1.3 3.4±1.8 0.033
  LCI, mean±SD 71137±55760 82391±111059 114264±169313 0.041
  AIP, mean±SD 0.4±0.2 0.45±0.3 0.49±0.3 0.025

CAD: Coronary Artery Disease, SD: Standard Deviation, LDL: Low-Density Lipoprotein, HDL: High-Density Lipoprotein, 
TC: Total Cholesterol, TG: Triglycerides, Non-HDL: Non-High-Density Lipoprotein Cholesterol; CRI: Castelli Risk Index 
(CRI-I: Total Cholesterol/HDL, CRI-II: LDL/HDL); AI: Atherogenic Index (Non HDL/HDL); LCI: Lipid Coefficient Index 
(TC.TG.LDL/HDL); AIP: Atherogenic Index of Plasma (log10[Trig/HDL]).
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Traditional Cardiovascular Risk Factors

Dyslipidemia was defined based on patient history 
and was not limited to those already on statin therapy. 
Essential hypertension (EH), diabetes mellitus (DM), 
and chronic kidney disease (CKD) were defined 
according to features described in a previous report. 
EH was defined as systolic pressure ≥140 mm Hg and/
or diastolic pressure ≥90 mm Hg and/or a self-reported 
history of hypertension and/or use of anti-hypertensive 
drugs. DM was defined as fasting glucose levels ≥126 
gr/dl, and/or a self-reported history of diabetes mellitus, 
and/or use of anti-diabetic drugs. CKD is defined as 
kidney damage or decreased kidney function for three 
months or more, irrespective of the cause, excluding 
patients on dialysis. Smoking was defined as daily 
cigarette smoking until the day of the interview.

Non-traditional lipid profile 

Non-traditional lipid variables were calculated to 
provide a comprehensive assessment of lipid profiles 
in the study population. Non-HDL cholesterol was 
determined by subtracting HDL cholesterol from 
total cholesterol.  Castelli's risk index-1 (CRI 1) was 
determined by the total cholesterol to HDL ratio 
(TC/HDL) and Castelli's risk index-2 (CRI 2) was 
determined by LDL to HDL ratio (LDL/HDL). The 
Atherogenic Index (AI), defined as the ratio of Non-
HDL to HDL cholesterol, and the Atherogenic Index 
of Plasma (AIP), calculated as the logarithm of the ratio 
of plasma triglycerides to HDL cholesterol, were also 

included. Additionally, the Lipoprotein Combined 
Index (LCI) obtained from multiplying total cholesterol 
by triglycerides and LDL, then divided by HDL.

CCTA

CCTA is a non-invasive imaging modality to 
visualize coronary arteries. The protocol for CCTA in 
this study included the administration of a contrast 
agent to enhance the visualization of the coronary 
artery lumen and to identify the presence and extent 
of CAD. Patients underwent CCTA following standard 
preparation, including heart rate control with beta-
blockers if necessary, to obtain high-quality images 
with minimal motion artifacts. The CAD-RADS is 
a standardized reporting system for CCTA findings, 
categorizing the severity of coronary stenosis from 0 (no 
stenosis) to 5 (total occlusion in at least one coronary 
segment). Obstructive CAD is defined as stenosis of 
≥50% in at least one coronary segment on CCTA, 
corresponding to a CAD-RADS score of ≥3.

Statistical Analysis

The baseline characteristics of the study population 
will be summarized using descriptive statistics. The 
mean and standard deviation for continuous variables 
were compared using a k-independent samples t-test. 
The frequencies and percentages were compared using 
a Chi-square test for categorical variables. Univariate 
linear regression analysis will be performed to identify 
significant associations between each lipid parameter 

Table 2. Univariate and Multivariate Logistic Regression Model for Prediction of Obstructive CAD.
Variables OR (95% CI) P value Adj OR (95% CI) P value

Traditional lipid 
profile

TC 0.970 (0.917-1.027) 0.299 0.975 (0.908-1.048) 0.495
TG 1.001 (0.993-1.009) 0.815 1.007 (0.997-1.016) 0.162

HDL 1.007 (0.939-1.079) 0.847 1.015 (0.934-1.103) 0.726
LDL 0.978 (0.948-1.008) 0.152 0.961 (0.928-0.996) 0.028

Non-traditional 
lipid profile

Non HDL 1.051 (0.989-1.117) 0.109 1.06 (0.983-1.143) 0.133
TC/HDL 0.591 (0.157-2.222) 0.437 0.393 (0.068-2.276) 0.297

LDL/HDL 4.393 (1.075-17.958) 0.039 10.506 (2.139-51.601) 0.004
AI 0.432 (0.081-2.291) 0.324 0.459 (0.057-3.682) 0.464

LCI 1.000 (1.000-1.000) 0.094 1.00 (1.000-1.000) 0.563
AIP 0.361 (0.028-4.594) 0.432 0.076 (0.004-1.433) 0.086

Adj OR: Adjusted Odds Ratio, 95% CI: 95% Confidence Interval, TC: Total Cholesterol, TG: Triglycerides, HDL: High-
Density Lipoprotein, LDL: Low-Density Lipoprotein, AI: Atherogenic Index, LCI: Lipid Coefficient Index, AIP: Atherogenic 
Index of Plasma.
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and obstructive CAD. Subsequently, multivariate 
logistic regression models will be constructed to adjust 
for potential confounding variables such as age, sex, 
hypertension, diabetes mellitus, chronic kidney disease, 
and smoking status. Include the identified confounding 
variables as covariates in the logistic regression model. 
The adjusted odds ratios (Adj OR) and 95% confidence 
intervals (CIs) will be calculated to determine the 
strength of the associations. Model performance will 
be evaluated using sensitivity, specificity, and accuracy 
metrics. Assumption made during analysis could be 
achieved by Linearity of Logits in which the relationship 
between the independent variables and the log odds of 
the dependent variable is assumed to be linear. This 
can be assessed through various diagnostic plots. The 
threshold for statistical significance will be established 
at P < 0.05. RStudio 4.3.2 will be employed to conduct 
all analyses.

Ethical Aspect and Research Approval

The data collection was categorized as low-risk 
as it was conducted using medical record data. After 
receiving approval and recommendations from the 
Ethics Committee Review Board of Hasan Sadikin 
General Hospital – Faculty of Medicine, Padjadjaran 
University, all procedures were performed in accordance 
with applicable guidelines and regulations. The registry 
number for this research was part of the CCTA registry, 
with the reference number LB.02.01/X.6.5.130/2023.

Results
Baseline characteristics

A total of 543 CAD patients were included in this 
study, out of a total of 747 CAD patients who underwent 
CCTA from 01 January 2020 to 28 February 2024. The 
remaining 139 patients were excluded due to incomplete 
fundamental clinical information, while nine patients 
were excluded due to missing or unsatisfactory CCTA 
data for analysis. Additionally, 56 additional patients 
were precluded as a result of history of PCI or CABG 
(Figure 1).

The baseline characteristics of the study population 
are shown in Table 1, which compares patients with 
obstructive CAD, non-obstructive CAD, and non-
coronary artery disease (non-CAD). The mean age was 
significantly higher in the obstructive CAD group (60 
years) compared to the non-CAD (49 years) and non-
obstructive CAD (55 years) groups (p < 0.001). There 
was a higher proportion of males in the obstructive 
CAD group (34%) compared to the non-CAD (5%) 
and non-obstructive CAD (11%) groups (p < 0.001). 
The prevalence of diabetes mellitus, hypertension, 
dyslipidemia, active smoking, and chronic kidney 
disease was also significantly higher in the obstructive 
CAD group (p < 0.001 for each). Total cholesterol 
levels were higher in the obstructive CAD group, with 
more patients having cholesterol ≥240 mg/dl (10%) 
compared to the non-CAD (1%) and non-obstructive 
CAD (2%) groups (p = 0.002). LDL levels were also 
significantly higher in the obstructive CAD group, with 
more patients having LDL ≥160 mg/dl (15%) compared 

Table 3. Multicollinearity of age, sex, hypertension, DM, smoking, CKD and LDL/HDL for Obstructive CAD.
Categorical 

variables
Coefficients 

beta
Coefficients 

std. error t Value P Value R2 Adj R2

Constant 3.956339 0.389579 10.155 <0.001 0.09905 0.08418
Age -0.024159 0.006498 -3.718 <0.001
Sex 0.35918 0.145916 2.462 0.014
Hypertension -0.298539 0.12808 -2.331 0.02
DM 0.121864 0.178713 0.682 0.495
Smokers -0.09115 0.157524 -0.579 0.563
CKD 0.565755 0.133503 4.238 <0.001

DM: Diabetes Mellitus, CKD: Chronic Kidney Disease
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to the other groups (p < 0.001). Triglyceride levels 
were also higher in the obstructive CAD group, with 
more patients having triglyceride ≥200 mg/dl (12%) 
compared to the other groups (p 0.018). HDL levels 
were lower in the obstructive CAD group, with more 
patients having HDL <40 (17%) compared to the other 
groups (p 0.055). The mean of several non-traditional 
lipid measures, such as TC/HDL, AI, LCI, and AIP 
was higher in the obstructive CAD group and showed 
significant differences across the groups, indicating a 
worse lipid profile in the obstructive CAD group (p < 
0.05 for each).

Univariate and Multivariate analysis

The univariate and multivariate logistic regression 
analysis table assesses the relationship between traditional 
and non-traditional lipid variables and obstructive CAD. 
There was no significant association between obstructive 
CAD and traditional lipid variables. (Table 2)

In contrast, among non-traditional lipid variables, 
only the LDL/HDL ratio was significantly associated 
with obstructive CAD [unadjusted OR 4.393, 95% 
CI (1.075-17.958), P 0.039), while non-HDL, TC/
HDL, the AI, LCI, and AIP were not. After adjusting 
for potential confounding factors, which are established 
CAD risk factors, including age, sex, smoker, and history 
of hypertension, diabetes mellitus, and chronic kidney 
disease, we found that LDL/HDL ratio was significantly 
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associated with obstructive CAD [OR = 10.506, 95% 
CI (2.139-51.601), P 0,004] (Table 2). The variance 
inflation factor (VIF) is 1,1 in the multicollinearity 
regression model, which shows no collinearity between 
age, sex, hypertension, DM, smokers, CKD, and LDL/
HDL ratio. (Table 3).

According to the ROC curve analysis, this study's cut-
off value of LDL/HDL ratio was 1.78, with a sensitivity 
of 68.90% and specificity of 72.93. Area Under Curve 
(AUC) 77.99% (95% CI, accuracy 70.14%) shows fair 
performance in predicting obstructive CAD. (Figure 2).

Discussion
This study demonstrates a significant association 

between the LDL/HDL ratio and obstructive CAD as 
measured by the CAD-RADS score. The LDL/HDL 
ratio was a reliable marker across all models, even 
though other lipid measures did not show a significant 
correlation. This suggests that it might be useful for 
predicting obstructive CAD. Univariate analysis revealed 
that traditional lipid variables were not significantly 
associated with obstructive CAD, but the LDL/HDL 
ratio was a notable exception among non-traditional 
lipid variables. Multivariate analysis showed that the 
LDL/HDL ratio was consistently linked to obstructive 
CAD across all models, even after multiple covariates 
were taken into account. Other lipid measures did not 
show any significant associations. 

Previous studies have demonstrated that dyslipidemia 
significantly influences coronary atherosclerosis, with 
reductions in HDL-C and increases in LDL-C being 
pivotal in the progression of atherosclerosis and the onset 
of CAD.11-13 Elevated LDL-C levels are strong predictors 
of atherosclerotic cardiovascular diseases and lowering 
these levels can reduce the risks of events like AMI and 
ischemic stroke, while higher HDL-C levels are associated 
with a decreased risk. Research demonstrates that the 
LDL/HDL ratio serves as a robust predictor of CAD 
and long-term major adverse cardiac events (MACE), 
offering a more accurate risk assessment compared to 
solely measuring LDL or HDL.14-17 Despite mixed 
results regarding the significance of lipid indices like 
AIP, AI, and LCI, their predictive values may vary with 
different scoring systems.18-23 Additionally, adjusting for 
risk factors such as age, gender, hypertension, diabetes, 
chronic kidney disease and smoking status enhances 
the validity of CAD research findings, highlighting 
the complexity and multifactorial nature of CAD risk 
assessment.1,24-27

This study showed that the LDL/HDL ratio is 
associated with obstructive CAD based on the CAD-
RADS score. Zhang et al. (2020) showed that the 
LDL-C/HDL-C ratio is a strong, independent indicator 
of MACE that will happen in people with CAD over 
the long term. The study highlighted the utility of the 
LDL-C/HDL-C ratio in evaluating CAD risk, especially 
for patients undergoing different types of treatments.15 
High levels of LDL can lead to plaque buildup in the 
artery walls, increasing the risk of atherosclerosis and 
eventually CAD. However, measuring LDL alone does 
not provide information about the beneficial cholesterol 
that can counteract LDL’s harmful effects.15,16 HDL 
helps transport cholesterol from the arteries back to the 
liver for disposal. High levels of HDL are associated 
with a lower risk of CAD. Measuring HDL alone is 
insufficient as it fails to indicate the extent to which 
HDL manages LDL.15 The LDL/HDL ratio provides a 
better indication of CAD risk. A high ratio indicates 
that the amount of LDL is significantly higher than the 
HDL, suggesting a high risk for plaque formation in 
the arteries. Conversely, a low ratio indicates a better 
balance between LDL and HDL, meaning a lower risk 
of CAD.16 Several studies have shown that the LDL/
HDL ratio is a better predictor of CAD compared 
to measuring LDL or non-HDL alone, as it reflects 

Figure 2. ROC curve of LDL/HDL Ratio.
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the complex interaction between different types of 
cholesterol in the body.17,18

Moreover, the LDL/HDL ratio in this study had 
threshold value of 0.69 and cut-off value 1.78, which 
could be a predictor for obstructive CAD with a 
sensitivity of 68.90% and specificity of 72.93% and 
Area Under Curve (AUC) 77.99% (95% CI, accuracy 
70.14%). The LDL/HDL ratio demonstrates moderate 
effectiveness as an indicator of obstructive coronary 
artery disease (CAD). It holds significant clinical 
relevance for preventing the progression of CAD and 
directing the treatment of coronary atherosclerosis. 
By applying this cut-off, we can implement effective 
strategies to lower the LDL/HDL ratio, consequently 
mitigating the advancement and severity of CAD. We 
have separately calculated LDL/HDL and CAD risk 
factors using the multicollinearity regression model. 
The findings revealed that the VIF is 1.1, indicating no 
multicollinearity between LDL/HDL and the variables 
of age, sex, hypertension, diabetes mellitus, chronic 
kidney disease, and smoking status. This finding is 
consistent with previous studies, which show that a 
higher LDL/HDL ratio was seen in patients with CAD 
than controls (P < 0.05). Their cut-off value of LDL/
HDL ratio was 2.517, with a sensitivity of 64.5% and 
specificity of 61.3%, respectively, which may become a 
better predictor of CAD severity compared to LDL or 
HDL.16 

A lower LDL/HDL ratio is beneficial in reducing 
the progression of atherosclerosis by minimizing LDL 
infiltration, enhancing cholesterol removal through 
HDL, decreasing inflammation, and stabilizing plaques. 
Conversely, a high LDL/HDL ratio promotes plaque 
growth and instability, increasing the risk of cardiovascular 
events. A high LDL/HDL ratio is associated with 
increased endothelial dysfunction and inflammation, 
both of which are central to atherosclerosis progression. 
Oxidized LDL particles trigger inflammatory responses 
by activating macrophages, which transform into 
foam cells and become part of the plaque structure. 
This ongoing inflammation contributes to plaque 
instability and the potential for rupture, leading to 
acute cardiovascular events. Conversely, a lower LDL/
HDL ratio reduces this inflammatory cascade, thereby 
slowing the advancement of atherosclerosis. Changes in 
the LDL/HDL ratio can influence plaque composition. 
Higher LDL levels contribute to the formation of 

lipid-rich, unstable plaques that are more prone to 
rupture. HDL, on the other hand, has antioxidant 
and anti-inflammatory properties that help stabilize 
plaques by removing oxidized lipids and inhibiting 
further inflammatory cell infiltration. Studies show 
that lowering the LDL/HDL ratio is associated with 
an increase in fibrous cap thickness and a reduction 
in necrotic core size within plaques, making them less 
likely to rupture.5-8,14-17,28 

This study found that there was a lack of significant 
association for AI, LCI, and AIP in multivariate models. 
To the best of the researchers' knowledge, no other 
studies have demonstrated that AI, LCI, or AIP are 
insignificant in predicting CAD. Numerous studies have 
emphasized the importance of the AIP and other lipid 
indices as predictors of CAD severity. A study involving 
2,491 patients demonstrated a significant association 
between AIP and CAD severity as measured by the 
SYNTAX score, establishing AIP as an independent 
predictor.18 In the Chinese Han population, another 
study corroborated AIP's role as a strong predictor for 
CAD, emphasizing its clinical utility.19 Further research 
involving 150 patients undergoing CABG revealed 
that both LCI and AI are significantly associated 
with CAD severity, with higher values observed in 
the CAD group compared to non-CAD controls.20 

The National Diabetes Survey of Pakistan identified a 
strong association between AIP and CAD risk factors, 
suggesting that higher AIP levels may serve as a marker 
for increased CAD severity.21

Lastly, a study of 896 patients with suspected CAD 
found a positive association between baseline AIP and 
the angiographic progression of CAD, underscoring 
AIP’s potential in early risk stratification and monitoring 
of CAD progression.22 Differences in research outcomes 
regarding the role of non-traditional lipids in CAD can 
be attributed to the use of different scoring systems. 
Various scoring systems used to assess the severity of 
CAD, such as CAD-RADS or other scoring methods, 
have different criteria and parameters for evaluating 
coronary artery narrowing and obstruction levels. This 
variation can lead to differences in classification and 
interpretation of results.

Metrics like AIP and AI may not demonstrate 
universal predictability across different populations. The 
predictive power of AIP and AI can vary due to factors like 
genetic background, lifestyle, and comorbidities, leading 
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to less consistent statistical significance compared to the 
more universally applicable LDL/HDL ratio. Some non-
traditional lipid metrics may overlap with traditional 
measures like LDL and HDL, creating redundancy 
rather than additive predictive power. If LDL/HDL ratio 
already captures most of the atherogenic risk, additional 
indices may not significantly improve prediction due to 
shared variance. Non-traditional metrics like AIP and 
AI can be sensitive to other variables in the model or to 
smaller sample sizes, potentially limiting their statistical 
power. For instance, AIP’s dependency on triglyceride 
levels may cause variability in significance depending on 
triglyceride distributions across the study population, 
especially in samples with lower overall cardiovascular 
risk.21,23

Limitations
A notable limitation of this study is that it was 

conducted in a single medical center, which may restrict 
the generalizability of the findings to other settings or 
populations with different characteristics. Additionally, 
the cross-sectional design of the study can establish 
associations but does not allow for the determination of 
causality. Furthermore, the study did not differentiate 
the duration of statin therapy among participants, 
which could significantly influence lipid levels and 
cardiovascular outcomes that leads to potential selection 
bias. Patients with longer exposure to statins may have 
more stabilized lipid profiles and potentially different 
clinical outcomes compared to those with shorter statin 
use. Although sample numbers achieved 543, larger 
samples are needed to adequately represent the broader 
population, which can affect the generalizability of the 
findings. Results derived from a small, specific group 
may not apply to different demographics or clinical 
settings. Future researchs for validation in larger, more 
diverse populations should consider stratifying patients 
based on their duration of statin therapy to better 
understand its effects on the study outcomes as well as 
longitudinal studies to assess the prognostic value of the 
LDL/HDL ratio in CAD progression.

Conclusions
The LDL/HDL ratio was significantly associated 

with obstructive CAD, as assessed by the CAD-RADS 
score, with a cut-off value of 1.78 can be a predictor of 
obstructive CAD. Adding LDL/HDL to traditional risk 
factors can further improve the comprehensive lipid-
lowering treatment, guiding prevention strategies for 
obstructive CAD.
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