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Purpose: To investigate the relationship between the ratio (GHR) of fasting blood glucose (FBG) to high-density lipoprotein
cholesterol (HDL-C) and the degree of coronary artery stenosis.

Patients and Methods: This retrospective cross-sectional study enrolled 1313 eligible participants who underwent coronary
arteriography (CAG) or coronary computed tomography angiography (CCTA) between January 1, 2022, and May 31, 2023, from
the electronic medical record system of Liaoning Province Benxi Central Hospital. Participants were divided into two groups:
a Coronary Artery Disease (CAD) group (n = 1071) and a non-CAD group (n = 242). Patients in the CAD group were further
categorized into three groups based on their GS: a low GS group (GS <32, n = 404), a medium GS group (32 <GS < 66, n =313), and
a high GS group (GS > 66, n = 354). Logistic regression analysis was used to determine the association between GHR and CAD, as
well as severe CAD. Receiver operating characteristic (ROC) curves were constructed to analyze the predictive value of GHR for
CAD and severe CAD.

Results: The median GHR in the CAD group was significantly higher than that in the non-CAD group (5.980 vs 4.871, P = 0.000).
GHR was positively correlated with GS and the number of coronary artery lesions. Logistic regression analysis indicated that GHR
was an independent predictor of CAD and severe CAD. ROC analysis showed that GHR had predictive value for CAD and severe
CAD. The areas under the curve (AUC) were 0.672 and 0.591, respectively, both of which were statistically significant (P = 0.000).
Combining GHD with other risk factors to construct a new diagnostic model significantly improved the AUC.

Conclusion: GHR is associated with the degree of coronary artery stenosis and can predict CAD and its severity.
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Introduction

Cardiovascular diseases are the leading cause of morbidity and mortality worldwide and a major obstacle to sustained
human development.'? According to surveys, in 2022, cardiovascular diseases caused a total of 2,275.9 years of healthy
life lost per 100,000 population globally.> Among various cardiovascular diseases, Coronary Artery Disease (CAD) has
the most severe adverse impact on human health, imposing a significant disease burden on global healthcare systems,
which undoubtedly places immense pressure on healthcare systems.® Early detection, diagnosis, and treatment of CAD
and severe CAD at primary healthcare facilities are crucial for disease prevention and control.
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The current diagnostic methods for CAD primarily rely on coronary arteriography (CAG) or coronary computed
tomography angiography (CCTA).*> Through coronary imaging examinations, physicians can assess the severity of
vascular lesions and the number of affected vessels. The most commonly used assessment tool is the Gensini Score (GS)
system, which assigns different weight scores to the location of each affected vessel and the degree of lumen stenosis.
Doctors calculate the total score by summing the weighted scores of the affected vessels using the GS system, thereby
making a diagnosis of CAD and determining its severity.®’

However, in clinical practice, both CAG and CCTA examinations involve radiation exposure and are therefore not
suitable for patients who are allergic to iodine contrast agents, have hyperthyroidism, or suffer from severe heart or kidney
failure and are unable to tolerate such examinations.®’ Additionally, CAG is an invasive examination with relatively high
costs and has not yet been widely adopted in primary care facilities, further limiting its applicability for early disease
screening. Therefore, identifying new, relatively convenient, and cost-effective clinical biomarkers has become particularly
important for improving the early diagnosis of CAD and identifying high-risk patients with severe conditions.

CAD is a complex, multifactorial disease. Metabolic syndrome (MetS) is the leading cause of the prevalence of
CAD.'"*!'" MetS includes abdominal obesity, high triglycerides (TG), low high-density lipoprotein cholesterol (HDL-C),
hypertension, and elevated fasting blood glucose (FBG).'? Previous studies have demonstrated the relationship between
insulin resistance and subclinical atherosclerosis (a precursor to coronary heart disease), thereby proving that abnormal
glucose metabolism (such as abnormal FBG) may promote early atherosclerotic changes13.'® Dyslipidemia is another
important risk factor in the development and progression of coronary artery atherosclerosis. Epidemiological studies
strongly suggest that HDL-C levels are negatively associated with CAD risk.'*

As mentioned above, both FBG and HDL-C are associated with the occurrence and development of atherosclerosis.
Currently, there are no studies investigating whether the ratio of FBG to HDL-C (GHR) is associated with coronary
artery lesions. GHR can provide information about glucose and lipid metabolism in the body and may serve as a more
comprehensive biomarker associated with atherosclerosis. We hypothesize that GHR has a positive correlation with the
severity of CAD, as measured by GS, and may serve as an independent predictor of CAD. In this study, we investigated
the relationship between GHR and the severity of coronary artery stenosis. We evaluated the predictive value of GHR for
the severity of coronary artery lesions in patients.

Materials and Methods
Study Design and Subjects

This study is a retrospective cross-sectional study. Patient information from 3017 patients who underwent CAG or CCTA
between January 1, 2022, and May 31, 2023, was obtained from the electronic medical record system of Liaoning
Province Benxi Central Hospital. After screening based on inclusion and exclusion criteria, a total of 1313 study subjects
were ultimately included.

Inclusion criteria: Patients who undergo CAG or CCTA due to health checkups or CAD-related symptoms (such as
chest tightness or pain) or because their doctors strongly suspect coronary artery stenosis.'>"'¢
Exclusion criteria: (1) Clinical decompensated heart failure;® (2) History of previous revascularization procedures

17 (3) Severe hemato-

(venous thrombolysis, percutaneous coronary intervention, or coronary artery bypass grafting);
logical disorders;® (4) Active infection or systemic inflammation;'”'® (5) Thyroid dysfunction;'® (6) Severe hepatic or
renal insufficiency;® (7) Malignant tumors;® (8) Incomplete records of CAG surgery or CCTA results.

Definition of CAD: CAD was the presence of at least 50% stenosis of the vessel diameter in any major coronary
artery (left main, left anterior descending, left circumflex, and right coronary artery) (n=1071).° The remaining eligible
study subjects who did not meet the CAD diagnostic criteria were non-CAD patients (n=242) (Figure 1).

Definition of severe CAD: The severity of CAD is calculated based on GS scores (Supplemental Table 1).%7 Participants
were grouped into tertiles based on their GS scores: Tertile 1 (GS <32, Low GS Group, n = 404), Tertile 2 (32 <GS < 66,
Middle GS Group, n = 313), and Tertile 3 (GS > 66, High GS Group, n = 354).° Patients in Tertile 1 and Tertile 2 were

combined and defined as non-severe CAD (n=717), while patients in Tertile 3 were defined as severe CAD."”
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Figure | Flow chart of the research process.
Abbreviations: CAG, coronary arteriography; CCTA, coronary computed tomography angiography; GS, Gensini score.

Definition of the number of coronary artery lesions: Coronary artery stenosis lesions were classified into single-vessel
(308 cases), two-vessel (324 cases), and three-vessel (439 cases) based on the number of affected coronary artery
branches. Noticeable lesions of the left main coronary artery were considered equivalent to three-vessel disease.'
Clinicians used the Visual Estimation method to assess the severity of vascular lesions, while the diagnostic and
treatment team calculated the GS score.

The Ethics Committee of Liaoning Province Benxi Central Hospital approved this study. The study protocol complies
with the principles of the Declaration of Helsinki. As this is a retrospective study, the Ethics Committee approved the
study to be exempt from informed consent. The principal investigator had submitted a statement regarding patient data
confidentiality for this study to the Ethics Committee and had obtained approval. Throughout the research process, we
anonymized all patient data collected.

Data Collection

We retrospectively collected data on gender, age, serum FGB, HDL-C, and LDL-C levels for all study participants
through the electronic medical record system. We restricted the collection of peripheral venous blood to the period before
patients underwent CAG or CCTA examinations, and patients had fasted for 12 hours prior to the procedure. The
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laboratory technician performed the tests using the LABOSPECT 008AS Fully Automated Biochemical Analyzer with
the corresponding reagent kits. GHR was calculated by the formula [FBG (mmol/L)/HDL-C (mmol/L)]."

We also collected multiple CAD risk factors, including hypertension, type 2 diabetes, smoking, family history of
coronary heart disease, and serum creatinine.”>?' The diagnostic criteria for hypertension were systolic blood pressure
>140 mmHg and/or diastolic blood pressure >90 mmHg.>? The diagnostic criteria for type 2 diabetes (T2DM) follow the
2021 T2DM definition by the American Diabetes Association: FBG >7.0 mM, 2-hour postprandial blood glucose >11.1
mM, and/or haemoglobin Alc >6.5%, or patients currently using FBG-lowering medications.”> Smoking is current
smoking.'” A family history of coronary heart disease is having a first-degree relative with coronary heart disease or
sudden cardiac death before the age of 55 in men or 65 in women.'”

Quality Control

Two or more cardiovascular medicine or interventional medicine physicians evaluate all CAG or CCTA reports to determine
the location of vascular lesions and the percentage of vascular lumen stenosis. The reporting physicians hold the title of
attending physician or above, and the reviewing physicians hold a higher title than the reporting physicians. During data
collection, trained data collectors rigorously and objectively collect data. Professionals verify the collected data.

Sample Size Estimation

We queried the electronic medical record data of Liaoning province Benxi Central Hospital and obtained data on all
patients who underwent CAG or CCTA in 2022. Among them, 84% were diagnosed with CAD. The test level (o) was at
0.05, and the allowable error (5) was at 3%. We used PASS 15.0 software to calculate the results: n = 851.

Data Analysis

This study utilized SPSS software (version 25.0) and Prism 10 software for statistical analysis. Continuous variables were
expressed as the median (interquartile range). Comparisons between two groups were performed using the Mann—Whitney
U-test. Comparisons among the three groups were conducted using the Kruskal-Wallis test. Categorical variables were
expressed as numbers (percentages), and differences between groups were assessed using the chi-square (X?) test. Spearman
correlation analysis was used to assess the strength and statistical significance of the correlation between GHR, FBG, and HDL
with GS. Multivariate logistic regression was used to study the relationship between GHR and CAD, as well as severe CAD.
The value of GHR in predicting CAD and severe CAD was assessed using the area under the curve (AUC) of the receiver
operating characteristic (ROC) curve. At the same time, sensitivity and specificity could also be calculated. All results were

considered statistically significant when the two-sided P value was <0.05.

Result

Baseline Patient Characteristics

Table 1 showed the baseline data for 1313 patients. Compared with the non-CAD group, the CAD patient group had
significantly higher proportions of hypertension, type 2 diabetes, and smoking (P < 0.01), and a lower proportion of
females. Additionally, patients in the CAD group were older, had elevated serum creatinine levels, poorer FBG control, and
lower HDL-C levels (P < 0.01). The median GHR level was also higher in the CAD group (4.871 vs 5.980, P = 0.000).
There were no differences in LDL-C levels or CAD family history between the two groups.

Table 2 summarized the baseline characteristics of the population stratified by GS tertiles. Trend P values were
calculated for each GS tertile. Participants with the highest GS scores (tertile 3) had higher FBG, creatinine, and GHR
levels but lower HDL-C levels compared to those with the lowest GS scores (tertile 1). In comparisons of categorical
variables, participants with the highest GS scores (tertile 3) had a lower proportion of females but a higher prevalence of
type 2 diabetes (all trend P < 0.05).
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Table | Baseline Characteristics of the Study Population

ALL (n=1313) | Non-CAD (n=242) | CAD (n=1071) | P-value
Female (%) 498(37.9%) 153(63.2%) 345(32.2%) 0.000
Hypertension (%) 659(50.2%) 105(43.4%) 554(51.7%) 0.019
Type 2 diabetes (%) 317(24.1%) 34(14%) 283(26.4%) 0.000
Smoking (%) 466(35.5%) 46(19%) 420(39.3%) 0.000
CAD family history (%) 37(2.8%) 6(2.5%) 31(2.9%) 0.724
Age (year) 63(56-68) 60(54-66) 63(57-69) 0.000
Creatinine (umol/L) 71(60-82) 63(54.25-74) 72(62-82) 0.000
FBG (mmol/L) 5.685(5.060-7.038) | 5.315(4.853-6.045) | 5.710(5.075-7.008) | 0.000
HDL-C (mmol/L) 1.010(0.850-1.190) | 1.115(0.950-1.340) | 0.980(0.830-1.150) | 0.000
LDL-C (mmol/L) 2.650(2.070-3.315) | 2.650(2.115-3.228) | 2.665(2.060-3.320) | 0.567
GHR 5.737(4.519-7.488) | 4.871(3.938-5.894) | 5.980(4.735-7.793) | 0.000

Notes: Data were expressed as median (interquartile range) for continuous variables and number (%) for category variables.
For comparisons between groups, Mann—Whitney U-test was used for skewed data. For categorical data, )2 test or Fisher’s
exact test were used to test the differences between groups.
Abbreviations: HDL-C, highdensity lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FBG, fasting
blood glucose; GHR, FBG/HDL-C.

Table 2 Baseline Characteristics of the Participants Stratified by Tertiles of GS

Tertile | Tertile 2 (32<GS<66, Tertile 3 (GS>66, P-trend
(GS<32, Low GS Group, n=404) Middle GS Group, High GS Group, n=354)
n=313)
Female (%) 149(36.9%) 103(32.9%) 93(26.3%) 0.007
Hypertension (%) 199(49.3%) 161(51.4%) 194(54.8%) 0.311
Type 2 diabetes (%) 80(19.8%) 78(24.9%) 125(35.3%) 0.000
Smoking (%) 148(36.6%) 135(43.1%) 137(38.8%) 0.205
CAD family history (%) 12(3%) 11(3.5%) 8(2.3%) 0.624
Age (year) 63(57-68) 63(57-69) 64.5(58-69) 0.495
Creatinine (umol/L) 71(60-82) 71(63-80.5) 75(64-85)*# 0.001
FBG (mmol/L) 5.570(5.040-6.690) 5.690(5.045-7.185) 5.890(5.160-7.448)* 0.000
HDL-C (mmol/L) 1(0.850-1.200) 0.980(0.830-1.135) 0.940(0.800-1.090)* 0.001
LDL-C (mmol/L) 2.670(2.030-3.240) 2.730(2.165-3.365) 2.595(2.050-3.445) 0.479
GHR 5.602(4.447-7.087) 5.883(4.761-7.818) 6.606(5.214-8.772)* 0.000

Notes: Data were expressed as median (interquartile range) for continuous variables and number (%) for category variables. Kruskal-Wallis test was performed
among groups for continuous variables and Chi—square test was used for categorical variables.
Abbreviations: HDL-C, highdensity lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FBG, fasting blood glucose; GHR, FBG/HDL-C. *P < 0.05
Tertile3 vs Tertile |; #P < 0.05 Tertile 2 vs Tertile |; GS, Gensini score.

GHR is Associated with CAD and Severe CAD
Table 3 showed that in the unadjusted model (Model 1), GHR was positively associated with CAD (odds ratios [OR] =
1.260, 95% CI [Confidence Interval] 1.169-1.357) and severe CAD (OR = 1.097, 95% CI 1.051-1.145). After adjusting
for gender, hypertension, type 2 diabetes, smoking, and age characteristics (Model 2), and considering LDL-C and

creatinine levels (Model 3), these significant associations remained (P = 0.000).

After analyzing the standard deviation (SD), Model 1 showed that for every 1 SD increase in GHR levels, the risk of
CAD increased by 2.135 times (95% CI 1.671-2.728), and the risk of severe CAD increased by 1.357 times (95% CI
1.179-1.562), both of which were significantly associated (P = 0.000). In Model 2, the adjusted OR for CAD and severe
CAD were 1.612 (95% CI 1.238-2.100) and 1.207 (95% CI 1.03—1.416), respectively, and in Model 3, they were 1.595
(1.227-2.075) and 1.199 (1.022-1.408), respectively (P < 0.05 for both).
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Table 3 Association of GHR Levels with CAD and Severe CAD

GHR CAD Severe CAD
Total SD Total SD
OR (95% CI) P-value | OR (95% CI) P-value | OR (95% CI) P-value | OR (95% CI) P-value
Modell? | 1.260(1.169-1.357) | 0.000 2.135(1.671-2.728) | 0.000 1.097(1.051-1.145) | 0.000 1.357(1.179-1.562) | 0.000
Model2° 1.156(1.067—1.253) | 0.000 1.612(1.238-2.100) | 0.000 1.059(1.009—-1.112) | 0.02 1.207(1.03—1.416) 0.02
Model3° | 1.153(1.064—1.249) | 0.000 1.595(1.227-2.075) | 0.000 1.057(1.007—1.11) 0.026 1.199(1.022—1.408) | 0.026

Notes: Data were obtained using a binary logistic regression model. *Unadjusted. PAdjusted for sex, age, hypertension, Type 2 diabetes, and smoking status. “Model 2 and
additional adjustment for LDL-C and creatinine.
Abbreviations: CAD, coronary artery disease; GHR, FBG/HDL-C; SD, Standard Deviation; Cl, Confidence Interval; OR, Odds Ratio.

Relationship Between GHR and the Severity of Coronary Artery Disease
As shown in Figure 2A, GHR increases with the number of coronary artery lesions. The median GHR values for the
single-vessel, two-vessel, and multivessel lesion groups were 5.595 (4.418-6.975), 5.990 (4.880-7.980), and 6.430
(4.950-8.280), respectively. There was a significant difference in GHR between single-vessel and three-vessel lesions
(P < 0.0001), and the GHR for single-vessel lesions was also lower than that for two-vessel lesions (P = 0.007).
Spearman correlation analysis showed a weak linear correlation between GHR and GS (r = 0.166, P = 0.000). The
scatter plot is shown in Figure 2B. FBG (r = 0.156, P = 0.000) and HDL-C (r = —0.119, P = 0.000) also showed weak
correlations with the GS, but the correlation coefficients were lower (Figure 2C and D).

Predictive Value of GHR for the CAD and Severity of CAD

Figure 3 and Table 4 showed the area under the ROC curve for each model’s prediction of CAD occurrence. Model 1 was
the curve for GHR alone predicting CAD. The optimal cutoff value for GHR predicting CAD was 5.392, with
a sensitivity of 62.9% and specificity of 66.4% (AUC: 0.672, 95% CI 0.634-0.711, P = 0.000). After adjusting for
gender, hypertension, type 2 diabetes, smoking, and age characteristics (Model 2), and considering LDL-C and creatinine
levels (Model 3), the AUC values improved. The sensitivity of Model 2 was 73.4%, and the specificity was 65.1% (AUC:
0.740, 95% CI1 0.704-0.777, P = 0.000). Model 3 had a sensitivity of 72.7% and specificity of 65.5% (AUC: 0.744, 95%
CI 0.707-0.780, P = 0.000).

Figure 4 and Table 5 showed the AUC for severe CAD (GS > 66) predicted by GHR alone (model 1), model 2, and
model 3. The optimal cutoff value for GHR in predicting severe CAD is 5.988, with a sensitivity of 62.3% and specificity
of 55.3% (AUC: 0.591, 95% CI 0.549-0.633, P = 0.000). After adjusting for gender, hypertension, diabetes, smoking,
and age characteristics (Model 2), and considering LDL-C and creatinine levels (Model 3), Model 2 had a sensitivity of
60.7% and specificity of 60.8% (AUC: 0.627, 95% CI 0.585-0.668, P = 0.000). Model 3 had a sensitivity of 69.8% and
specificity of 50.7% (AUC: 0.630, 95% CI 0.589-0.671, P = 0.000).

Discussion

This study indicates that the level of the composite biomarker GHR is correlated with the severity of coronary artery
lesions, thereby demonstrating significant practical value in predicting the occurrence and severity of CAD. After
adjusting for potential confounding factors, GHR is an independent risk factor for CAD and severe CAD.
Additionally, GHR combined with other indicators has better diagnostic value for CAD and severe CAD.

The pathological basis of CAD is coronary artery atherosclerosis, and the development of atherosclerosis is the
primary pathophysiological characteristic of CAD. Existing research has shown that disorders in glucose metabolism and
lipid metabolism are closely associated with atherosclerosis.>*2

Glucose itself may contribute to atherosclerosis by increasing oxidative stress, vascular inflammation, non-enzymatic
glycation of low-density lipoproteins, other apolipoproteins, and coagulation factors, as well as promoting the formation of
advanced glycation end products in the vascular wall and matrix.'**> A metabolomics study on atherosclerosis found that
glucose metabolism pathways are associated with vascular inflammation, thereby promoting the pathological process of
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Figure 2 Relationship between GHR and the severity of coronary vascular lesions. (A) Relationship between GHR and the number of coronary artery lesions. (B-D)
Correction between GHR, FBG, HDL-C, and GS.
Abbreviations: HDL-C, highdensity lipoprotein cholesterol; FBG, fasting blood glucose; GHR, FBG/HDL-C; GS, Gensini score.

atherosclerosis.”® Another study, however, indicated that stable control of fasting blood glucose (FBG) is not only beneficial for
the long-term stability of the cardiovascular system, but also a potential strategy for managing CAD through glucose control.?”

In this study, we found that the median FBG level in the CAD group was 5.710, which was higher than that in the
non-CAD group (5.315) (P = 0.000) (Table 1). Additionally, the FBG level in the high GS group was higher than that in
the low GS group (5.890 vs 5.570, P = 0.000) (Table 2), and FBG was linearly positively correlated with GS (Figure 2C).

Dyslipidemia is another key pathogenic mechanism of atherosclerosis. Recent studies have also focused extensively
on the relationship between lipid markers and CAD.?®?° LDL-C is the primary factor contributing to atherosclerosis, and

its accumulation in the arterial intima is prone to various modifications, including oxidation. Macrophages or smooth
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Figure 3 Receiver operating characteristic curves for GHR predicting CAD. Model |, Unadjusted. Model 2, Adjusted for sex, age, hypertension, Type 2 diabetes, and
smoking status. Model 3, Model 2 and additional adjustment for LDL-C and creatinine.
Abbreviations: CAD, coronary artery disease; GHR, FBG/HDL-C.

muscle cells in the arterial media phagocytose LDL-C particles with altered structure, forming foam cells, which serve as
the necrotic core of atherosclerotic plaques.”*

HDL-C is a protective factor against atherosclerosis, and its reduced levels are considered a risk factor for
atherosclerosis.’® HDL-C exerts its vascular protective effects through multiple mechanisms. First, high-density lipo-
protein reduces lipid deposition in blood vessels by transporting cholesterol in the reverse direction.*’ Second, HDL-C
can also inhibit the expression of endothelial cell adhesion molecules, preventing monocytes from accumulating in the
arterial wall and exerting anti-inflammatory effects.> Third, HDL-C exerts its vascular protective function by inhibiting
oxidative stress.”!

In this study, we also found a negative correlation between HDL-C and GS (Figure 2D). The median HDL-C level in
the CAD group was 0.980 (0.950-1.340), while that in the non-CAD group was 1.115 (0.830-1.150), with a statistically
significant difference (P = 0.000) (Table 1). In the low, moderate, and high GS groups, the median (interquartile range)
levels were 1.000 (0.850—1.200), 0.980 (0.830—1.135), and 0.940 (0.800—1.090), respectively, with statistically significant
differences (P = 0.001) (Table 2).

FBG and HDL-C are both associated with coronary artery atherosclerosis. More importantly, the synergistic effects of
lipid levels and FBG in the development of coronary artery atherosclerosis are increasingly attracting widespread
attention. In a study of diabetic populations, researchers found that lipid abnormalities in diabetic patients are associated

Table 4 Diagnostic Value of GHR Levels for CAD

GHR AUC (95% CI) | P-value | Sensitivity (%) | Specificity (%)
Modell® | 0.672(0.634-0.711) | 0.000 62.9 66.4
Model2® | 0.740(0.704-0.777) | 0.000 73.4 65.1
Model3¢ | 0.744(0.707-0.780) | 0.000 72.7 65.5

Notes: *“Unadjusted. bAdjusted for sex, age, hypertension, Type 2 diabetes, and smoking status.
“Model 2 and additional adjustment for LDL-C and creatinine.
Abbreviations: CAD, coronary artery disease; GHR, FBG/HDL-C; Cl, Confidence Interval;
AUC, Area Under the Curve.
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Figure 4 Receiver operating characteristic curves for GHR predicting severe CAD. Model |, Unadjusted. Model 2, Adjusted for sex, age, hypertension, Type 2 diabetes, and
smoking status. Model 3, Model 2 and additional adjustment for LDL-C and creatinine.
Abbreviations: CAD, coronary artery disease; GHR, FBG/HDL-C.

with carotid intima-media thickness, meaning that high FBG and lipid disorders synergistically promote the athero-
sclerotic process.”” Another interventional study found that restricting carbohydrate intake led to an increase in HDL-C.
Notably, this diet did not alter LDL-C, suggesting that restricting sugar intake has a specific beneficial effect on HDL-C
and that glucose can regulate lipid metabolism.** Based on the above analysis, since the two factors that compose GHR
are closely associated with the development of coronary atherosclerosis and exhibit an additive effect, this suggests that
GHR is associated with coronary vascular lesions.

GHR has been demonstrated in previous studies to be a valuable clinical biomarker. Research has shown that GHD is
a biomarker associated with short-term prognosis in patients with acute coronary syndrome (ACS). Elevated GHD levels
are associated with an increased risk of major adverse cardiovascular events and cardiovascular death in ACS patients.”
A study investigating the factors influencing prognosis in patients with coronary artery disease found that GHR is an
independent predictor of all-cause mortality following percutaneous coronary intervention in non-diabetic CAD
patients.'® Another study exploring predictive biomarkers for abdominal aortic calcification (AAC) in hemodialysis
patients found that GHR is an independent risk factor for AAC in dialysis patients.*®

In addition to using GHR as a new biomarker for evaluating the prognosis of vascular diseases, numerous studies
have also explored the potential relationship between GHR and other diseases. In distinguishing non-alcoholic fatty liver
disease (NAFLD), GHR significantly outperforms fasting FBG or HDL-C alone.>’ In another study examining the

Table 5 Diagnostic Value of GHR Levels for Severe CAD

GHR AUC (95% CI) P | Sensitivity (%) | Specificity (%)
Modell® | 0.591(0.549-0.633) | 0.000 62.3 55.3
Model2® | 0.627(0.585-0.668) | 0.000 60.7 60.8
Model3° | 0.630(0.589-0.671) | 0.000 69.8 50.7

Notes: *Unadjusted. bAd]usted for sex, age, hypertension, Type 2 diabetes, and smoking
status. “Model 2 and additional adjustment for LDL-C and creatinine.

Abbreviations: CAD, coronary artery disease; GHR, FBG/HDL-C; Cl, Confidence Interval;
AUC, Area Under the Curve.
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severity of NAFLD, researchers found that elevated GHR levels were independently associated with the severity of
NAFLD.*® Additionally, GHR may be valuable in predicting outcomes for patients with infectious diseases. A study
examining the relationship between lipid levels and mortality in COVID-19 patients found that GHR levels in these
patients are a reliable predictor of mortality.*

In this study, we found that GHR was not only associated with GS (Figure 2B) but also correlated with the number of
diseased vessels (Figure 2A). After adjusting for potential confounding factors, we found that GHR was an independent risk
factor for CAD and severe CAD (Table 3). In predicting the occurrence of CAD and severe CAD, GHR not only had
diagnostic value on its own but also further improved the AUC level when combined with other indicators (Figures 3 and 4,
Tables 4 and 5).

This study also observed that, in addition to GHR, male gender, advanced age, hypertension, type 2 diabetes,
smoking, and elevated blood creatinine levels were also closely associated with the onset of CAD (Table 1). These
results are consistent with previous studies.?%'*°

This study still has some limitations. First, this study did not consider the differences between CAG and CCTA in the
diagnosis of CAD. To ensure sufficient sample size, we did not perform subgroup analysis. Second, when conducting Spearman
correlation analysis, we found that although the correlation between GHR and Gensini score (r = 0.166, P < 0.001) was higher
than that between FBG (r = 0.156, P < 0.001) and high-density lipoprotein (r = —0.119, P < 0.001), it only showed a mild
correlation. Additionally, during the analysis of CAD risk factors included in this study, we found that patients with a positive
family history of coronary heart disease accounted for less than 5% in each subgroup, showing no statistically significant
differences across different groups. This study also did not observe any correlation between LDL-C and vascular lesions.
Furthermore, due to missing data, we were unable to analyze other lipid parameters. These limitations suggest that future studies
should increase sample size and conduct subgroup analyses to validate the findings of this research.

Conclusion
GHR levels are associated with coronary artery disease. In clinical practice, GHR is an economical, convenient, and
easily accessible biomarker that can assist clinicians in screening patients prior to CAG and CCTA examinations.
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