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 Coronary artery disease (CAD) is more prevalent among the Indian 

population with significant morbidity and mortality. Various 

inflammatory and lipid markers are available for the diagnosis of CAD 

but with huge cost. Recently uric acid has been found to play a 

significant role in the progression of CAD. So the present study was 

done to find the diagnostic ability uric acid to high density lipoprotein 

cholesterol ratio in the prediction of CAD. This was a case control study 

done on forty patients and they were designated as cases (n=20), patients 

diagnosed with CAD and controls (n=20) who were healthy volunteers. 

Various biochemical markers such as lipid, liver and kidney profiles, 

uric acid and UHR levels were analyzed. Unpaired student t test was 

used to compare between the groups. Receivers operating curve was 

performed to find the diagnostic accuracy. In this study, the lipid profiles 

were significantly elevated in cases as compared to controls.  The UHR 

levels were elevated in cases as compared and it was significant (0.19 

±0.008 vs 0.08 ± 0.001 p=0.00001. Based on the ROC curve the 

sensitivity and specificity for UHR for cut off value of 11 was found to 

be 90% and 90%. UHR is a cheap and effective diagnostic marker in the 

prediction of CAD and it can be used in all healthcare facilities. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Coronary Artery Disease (CAD) accounts for 23.8 million cases in India. It is characterized by building up 

of atheromatous plaque in the walls of the arteries thereby and thus restricting the blood flow [1]. 

Manifestations of CAD include stable/unstable angina or myocardial infarction (MI). Globally, there is 

around 32.4 million cases of MI diagnosed every year [2]. 
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Mounting biomarkers are currently are available for the diagnosis of CAD and among these C - reactive 

protein (CRP) is a reliable marker with good diagnostic accuracy [3]. The main demerit of the CRP 

estimation is time consuming and high cost and thus need a reliable alternative marker. Previous report 

shows that uric acid in a potent pro-oxidant and also induces endothelial dysfunction [4]. Previous findings 

show that there is U shaped relation between serum uric acid levels and mortality due to CVD [5]. Further 

in their study they added that both reduced and elevated levels of uric acid has prognostic significance in 

these patients. Further, hyperuricemia is also associated with the formation atherosclerotic plaque and also 

increases platelet adhesion and thrombus formation. [6] Studies indicate that uric acid is not only employed 

as a biomarker of evaluating CVD risk, but also act as a contributing risk factor for endothelial dysfunction 

[7]. In addition, serum uric acid is widely used a low cost biomarker to estimate the risk stratification 

among the patients with MI [8]. 

 

Changes in the baseline lipid profiles is stated to be a hallmark risk factor detrimental cardiovascular events, 

such as coronary heart disease [9]. However, there is no conclusive evidence regarding the effect of lipid 

change in the progression of CVD and its associated mortality.  Meanwhile, only limited evidences have 

highlighted as the relationship between alteration in lipid profiles and incidence of CVD [10]. High density 

lipoprotein cholesterol (HDL-C) orchestrates a scavenging mechanism for the elimination of cholesterol 

deposition in the arteries and also minifies the inflammation [11]. The uric acid to HDL ratio is an effective 

marker which increases during the inflammatory conditions [12]. A recent study conducted among the 

Korean subjects showed that elevated uric acid/HDL cholesterol ratio showed positive association with the 

development of incident ischemic heart disease [13]. In this backdrop, the present study was carried out to 

use the uric acid HDL ratio as a reliable biochemical marker for CAD. 

 

2. Materials and methods 

This was case control study conducted among the patients diagnosed with coronary artery disease attending 

the Department of Biochemistry, Government Kilpauk Medical College, India. The study was conducted on 

forty patients and they were designated as cases (n=20), patients diagnosed with CAD and controls (n=20) 

who were healthy volunteers. The study was conducted during the period June-August2020 (due to 

COVID-19 19 the study period extended and it was further conducted during July-September 2021). The 

study was approved by institutional ethical committee and the informed consent was obtained from all the 

patients. 

 

2.1 Inclusion criteria 

Patients diagnosed with CAD attending Cardiology and Medicine OPD. 

Healthy volunteers 

 

2.2 Exclusion criteria 

Patients with endocrine disorders and liver diseases were excluded from the study. 

Patients who were taking diuretic, antihypertensive, hypolipidemic and anti-gout drugs were also excluded 

from the study. The present and past medical history of cases considered. 

 

2.3 Study procedure 

The anthropometric measurements such as weight, height, waist circumference, BMI and blood pressure 

were measured. 

 

2.4 Laboratory measurement 

5ml of blood was collected after venipuncture. Blood was immediately centrifuged and plasma and serum 
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specimens stored at -200 C until assayed. 

 

Serum levels of glucose, uric acid, total cholesterol, triglycerides, low-density lipoprotein cholesterol (LDL-

C), high-density lipoprotein cholesterol (HDL-C), urea and creatinine were determined using Roche Cobas 

c311 auto analyzer. HDL-C/uric acid was calculated as follows: HDL-C/uric acid ratio = HDL-C 

(mg/dl)/uric acid (mg/dL) as previously described.16 

 

2.5 Quality control 

Data collection was done using standard proforma and was done by the principal investigator. All 

biochemical analysis was done with adequate internal quality checks and within run and between run CV 

(co-efficient of variations) was maintained. 

 

2.6 Statistical analysis 

The data were expressed as mean ±SD. The comparison of laboratory parameters between the cases and 

controls was analysed using unpaired student t test. The diagnostic value of the parameters, receiver 

operating characteristic (ROC) and the area under curve (AUC) was calculated. A p value <0.05 was 

considered as statistically significant. 

 

3. Results 

This was a case-control study conducted in the department of Cardiology and Biochemistry to assess the 

diagnostic accuracy of uric acid to HDL ratio in CAD patients. The diagnosis of CAD in the cases was 

confirmed by ECG changes only and carotid intima thickness was not measured due to COVID restrictions.  

 

3.1 Demographics 

The demographic and clinical parameters of the cases and controls were shown in table 1. In this study, 

BMI, waist circumference, systolic and diastolic blood pressure and blood glucose levels were significantly 

higher in cases as compared to the controls. 

 

Table 1: Comparison of demographics and clinical parameters between cases and controls 

Parameters  Cases (n=20) Controls (n=20) P value  

Age (in years) 54.13±3.76 56.76±5.25 0.34 

BMI (Kg/m2) 25.73 ±3.51 22.33 ±2.76 0.001 

Waist  circumference (in inches) 42.80 ±5.00 39.45 ±3.92 0.023 

Systolic blood pressure (mmHg) 144.95 ±10.74 129.75 ±10.94 0.00001 

Diastolic blood pressure (mmHg) 91.30 ±10.89 78.50 ±6.71 0.00001 

Blood glucose (mg/dl) 190.90 ±109.23 100.65±12.5 0.0007 

 

The results were shown in mean ± SD. A p value<0.05 was found to be significant 

 

3.2 Comparison of liver markers among the groups 

The bilirubin (p=0.78) and globulin (p=0.34) levels were found to be increased in cases as compared to 

controls but it was non-significant. Meanwhile, albumin, AST and ALP were significantly elevated in cases 

as compared to the controls. In addition, urea (p=0.40) and creatinine (p=0.15) level were elevated in cases 

as compared to the controls but it was not significant. The results were shown in table 2. 

 

Table 2: Comparison of liver and kidney profiles between cases and controls 

Parameters  Cases (n=20) Controls (n=20) P value 
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Bilirubin (mg/dl) 0.71 ±0.27 0.695±0.15 0.78 

Albumin(mg/dl) 3.87 ±0.36 3.53 ±0.48 0.01 

Globulin(mg/dl) 2.97 ±0.35 2.86 ±0.37 0.34 

AST (IU) 45.15 ±28.25 29.55 ±18.25 0.04 

ALT (IU) 80.50±22.18 58.25 ±21.08 0.002 

Urea(mg/dl) 27.50 ±13.55 24.70 ±6.308 0.40 

Creatinine(mg/dl) 1.16±0.412 1.00 ±0.265 0.15 

The results were shown in mean ± SD. A p value<0.05 was found to be significant 

 

3.3 Comparison of lipid parameters among the groups 

In this study the total cholesterol (P=0.04) and triglycerides (P=0.04) was significantly elevated in cases as 

compared to the controls. Meanwhile there was a significant reduction in HDL-C levels in cases as 

compared to the controls (p=0.000).  

 

Table 3: Comparison of lipid profiles between cases and controls 

Parameters Cases (n=20) Controls (n=20) P value 

Total cholesterol (mg/dl) 175.20 ±42.56 152.90 ±22.65 0.04 

Triglycerides (mg/dl) 130.15 ±58.83 100.20 ±26.97 0.04 

HDL-C (mg/dl) 34.45 ±9.21 45.75 ±5.73 0.000 

 

The results were shown in mean ± SD. A p value<0.05 was found to be significant 

 

3.4 Comparison of uric acid and uric acid to HDL-C ratio among the groups 

The uric acid levels were elevated in cases as compared to controls and it was found to be significant (6.49 

±2.02 vs3.99 ±0.79; p=0.00001). The uric acid to HDL-C ratio levels were elevated in cases as compared to 

controls and it was found to be significant (0.19 ±0.008 vs 0.08 ±0.001; p=0.00001). The results were 

shown table 4. 

 

Table 4: Comparison of uric acid and uric acid to HDL-C ratio level among the cases and controls 

Parameters Cases (n=20) Controls (n=20) P value 

Uric acid (mg/dl) 6.49 ±2.02 3.99 ±0.79 0.00001 

Uric acid to HDL-C ratio 0.19 ±0.008 0.08 ±0.001 0.00001 

The results were shown in mean ± SD. A p value<0.05 was found to be significant 

 

3.5 ROC analysis 

In this study, based on the ROC curve the sensitivity and specificity for uric acid: HDL-C ratio for cut off 

value of 11 was found to be 90% and 90% respectively. Further, the area under the curve was 0.939 with 
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confidence interval of 0.85-1.0 and it was found to be significant (p<0.001). The results were shown in Fig 

1. 

 

 
Fig 1: Receiver Operator Characteristic Curve (ROC): Uric acid–HDL ratio percentage in patients with 

heart disease 

 

4. Discussion 

Elevated levels of serum uric acid might provoke oxidative stress by oxidation of low density lipoprotein 

cholesterol which leads to reduced coronary blood flow and also enhances artery calcification [14]. Further, 

hyperuricemia also induces vascular wall crystal shaping and minify endothelial function by inhibiting the 

nitric oxide production and progresses to atherosclerosis [15]. Uric acid crystals stimulate neutrophils and 

macrophages and thus activates the coagulation cascade [16]. In [17] study they measured the uric acid 

levels in myocardial infarction patients in which the patients with 3 vessel disease and unstable angina 

displayed higher level of uric acid as compared to patients with 1 and 2 vessel disease and stable angina. In 

this study, the uric acid levels were significantly elevated in CAD patients as compared to controls. 

 

Decreased level of HDL-C is one of the vital risk factor for CAD.  Albeit, susceptible patient had decreased 

cholesterol level (<200 mg/dl) but with lower HDL-C level less than 35mg/dl is also considered to be risk 

factor for the development of atherosclerosis [18]. The usual cholesterol measurements are accurate in 

evaluating the risk prediction for patients with the lower and higher risk categories.HDL cholesterol 

orchestrates an important role in enhancing the arterial cholesterol efflux and also decreasing foam cells 

accumulation, reducing the LDL oxidation and thus mitigates atherosclerosis [19]. HDL –C also has 

antioxidants and anti-inflammatory compounds such as ApoA1, ApoA2, and paraoxonase which reduces 

the formation of atherosclerotic plagues [20]. In addition HDL decreases the synthesis of endothelium 

adhesion proteins triggered by CRP and various proinflammatory cytokines [21]. 

 

The present study showed that elevated levels uric acid-HDL-C ratio (UHR) displayed a significant 

association with the progression of CAD. Earlier reports show that UHR is an effective predictor of 

metabolic syndrome. In a study conducted among the Turkish diabetic patients, elevated UHR levels 

predicts the metabolic syndrome [22].  Further, UHR levels detects the risk of metabolic syndrome in non-
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diabetic subjects [23]. In addition, elevated UHR also shows significant association in the progression of 

nonalcoholic liver disease and also inflammatory burden [24]. 

 

Similar to our report, in a study done by [13] UHR effectively predicts the incident ischemic heart disease 

in non diabetic patients. 

 

The limitations of our study were, the study was carried out in patients who visited our tertiary healthcare 

center. Fi Further research may be carried out which include samples from various geographic regions. 

 

Due to the shorter time frame the sample size was limited to20 in controls and cases. Larger cohorts would 

yield more power to the findings. Further, we have not assessed the Vitamins levels in the patients. 

 

5. Conclusion 

Uric acid to HDL ratio can be used to predict CAD in early stage and assess the adverse outcomes in CAD. 

Measurement of uric acid to HDL ratio may be useful in assessing the severity of the CAD especially in our 

Indian population where we can reduce the mortality and morbidity by identifying the disease earlier with 

cost effective biochemical parameter. 
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