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Background:- The relationship between elevated uric acid (UA) levels and 
the risk of major forms of atherosclerotic cardiovascular disease has been 

well demonstrated especially with chronic stable coronary artery disease, but 

still showing some debate in patients with acute coronary syndrome. 

 

Aim:- This study was designed to detect the relationship between serum UA 

and the severity of coronary artery disease (CAD) in patients with acute 

coronary syndrome (ACS) as assessed by SYNTAX score. 

 

Materials and Methods:- The study was carried on 80 patients who were 

admitted by ACS and underwent coronary angiography. All patients were 

assessed for the presence of cardiovascular risk factors .UA levels and other 
biochemical assessments were measured in all patients after 12 hour fasting 

before the procedure. The severity of CAD was assessed by the SYNTAX 

score. The relationship between the serum UA and the severity of CAD was 

statistically evaluated using IBM SPSS Statistics 21 for Windows. 

 

Results:- This study was carried on 80 subjects, 70 of them were males 

(87.5%) and 10 subjects (12.5%) were females. The mean age in males was 

(53.6±11.2) years and it was (62.5±8.8) years in females. Among the studied 

population there were 57 (71.25%) current smokers, 8 (10%) ex-smokers and 

(18.75%) nonsmokers. 

 

Forty-nine patients (81.25%) had hypertension on medical treatment while 
35 patients (43.75 %) were diabetic (type 2 DM). the HbA1c was 

(8.16±2.41) in females and (7.43±1.97) in males. 

 

Forty six patients (75.5%) had a history of abnormal lipid profile on medical 

treatment. 

 

The level of uric acid was (5.45±2.45 mg/dl) in females and 

(5.33±1.61mg/dl) in males 

 

Conclusion:- The level of serum uric acid showed no correlation with the 

calculated SYNTAX score among the studied population (p value = 0.198)  

 
                   Copy Right, IJAR, 2016,. All rights reserved.
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Introduction:- 
Cardiovascular diseases are currently the leading cause of death in the world especially in  industrialized countries 

and are expected to become so in emerging countries by 2020 (Murray  et al.,1997). Coronary artery diseases (CAD) 

are the most prevalent manifestation and are associated with high mortality and morbidity (Go AS et al., 2013). 

CAD had many different presentations including chronic stable angina, unstable angina, myocardial infarction (MI), 

heart failure, and even sudden cardiac death. Patients presented with chest pain represent a very large proportion of 

all acute medical hospitalizations in Europe. It is very important to diagnose patients with ACS within the very large 

proportion with suspected cardiac pain which make it a diagnostic challenge, especially in individuals without clear 

symptoms or electrocardiographic changes which suggest the diagnosis (Berenson et al., 1998), (Freedman et 

al.,2001).  

 

The mortality rate from ACS is still high especially acute myocardial infarction. All the Pathological, imaging, and 

biological observations have demonstrated that atherosclerotic plaque rupture or erosion, with superimposed 
thrombosis and distal embolization, resulting in myocardial infarction. And so, this may be a life-threatening state of 

atherothrombotic disease. The development of  criteria for risk stratification have been proposed to allow the 

clinician to make timely decisions on pharmacological management as well as coronary revascularization strategies, 

tailored to the individual patient. Chest pain is still the leading symptom that initiates the diagnostic and therapeutic 

cascade, but the classification of patients is based on the electrocardiogram (ECG) (Steg et al., 2012). 

 

Regarding ACS we have two categories of patients may be encountered:- 

1. Patients with ST-elevation ACS (STE-ACS), these patients presented with acute chest pain and persistent (>20 

min) ST-segment elevation. These ECG changes generally reflect an acute total coronary occlusion. Most of 

these patients will ultimately develop an ST-elevation MI (STEMI). The rapid diagnosis and proper 

management to achieve rapid, complete, and sustained reperfusion by primary angioplasty or fibrin lytic therapy 
is essential to decrease the mortality and hospitalization associated with such patients (Hamm et al., 2011),(Van 

et al., 2008).  

 

2. The 2nd category is Patients with acute chest pain but without persistent ST-segment elevation. These patients 

have different ECG changes; they may have transient ST-segment deviation or T-wave inversion, flat T waves, 

pseudo-normalization of T waves, or no ECG changes at presentation. The initial strategy in these patients is to 

alleviate ischemic manifestations, to monitor the patient with serial ECGs, and to repeat measurements of 

markers of myocardial necrosis (Hamm et al., 2011),(Van et al., 2008).  

 

3. In order to differentiate between the two types of non-ST-elevation ACS (NSTE-ACS), we measure chemical 

biomarkers called the cardiac enzymes, including the cardiac troponins. As a result, they will be further 

qualified as non-ST-elevation MI (NSTEMI) with increased biomarkers levels or unstable angina with normal 
levels. In a certain number of patients, coronary heart disease will subsequently be excluded as the cause of 

symptoms (Van et al., 2008). 

 

Uric acid and Ischemic heart disease:- 

Many investigators observed an association between serum uric acid and cardiovascular disease (CVD) since 19th 

century. CVD are the leading cause of death as mentioned Hence, huge epidemiologic data were collected and 

showed a relationship between serum uric acid with variety of CVDs. In these studies , there was an observation that 

hyperuricemia is associated with other cardiovascular risk factors for ischemic heart disease like male gender, old 

age, diabetes mellitus, hypertension, insulin resistance, hypertriglyceridemia and metabolic syndrome (Hamaguchi et 

al.,2011).  

 

It has also been proved in different studies that there is strong association between hyperuricemia and adverse 

outcomes including recurrent ischemia and hospitalization in ischemic heart disease (IHD) especially in patients 

with heart failure (Gertler et al., 1951). 

Biochemically, Uric acid is the end product of purine metabolism. Its immediate precursor, xanthine, is converted to 

uric acid by a serial of enzymatic reaction involving xanthine oxidoreductase (Kim SY et al., 2010). 

Increased levels of serum uric acid has been observed to be associated with atherosclerotic changes at arteries 

including , endothelial dysfunction ,increased free oxygen radicals with high oxidative stress ,anti- proliferative 
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effects, and thrombus formation (Ter Arch, 2011) . Investigators suggest that hyperuricemia causing endothelial 

dysfunction which is the corner stone in initiation of the process of atherosclerosis. Patients with persistently 

elevated levels of uric acid in blood serum have significantly higher levels of endothelial dysfunction (ED) markers; 

albuminuria and plasma endothelin (Ong AT  et al., 2006). 

Routine laboratory measurement of serum uric acid levels is unlikely to enhance usefully the prediction of IHD in 
general populations. And that’s why still uric acid has yet not been recognized as a CVD risk factor by major 

professional societies, and treatment of asymptomatic hyperuricemia to reduce CVD risk is not advised  (Ong AT  et 

al., 2006). 

The SYNTAX score:-  

The SYNTAX scoring system is a novel anatomical tool that helps in identifying the coronary vasculature. 

Importantly, the SYNTAX score grades the complexity of coronary artery disease and does not consider lesion 

treatment. Complex lesion anatomy creates a greater technical challenge and difficulty to the operator for making a 

decision and subsequently, a higher risk of adverse events when treated by percutaneous intervention. In contrast, 

CABG bypasses the lesion and is make lesion complexity less important to the surgeon. The goal of the SYNTAX 

score is to assist the clinician in selecting the optimal revascularization strategy (either PCI or CABG), resulting in 

the best possible outcome for the individual patient. Furthermore, the SYNTAX score is a useful tool to describe the 

extent of the coronary artery disease complexity for an individual patient allows for more comparison between 

patients and help the invasive cardiologist in taking a rapid step in revascularization. It can be calculated on line 

using smart phones or computers (Mach et al., 2009),(Serryy PW,2008),(Rakic MT et al., 1964). 

 

Materials and Methods:- 
It is a case series study, The study population was randomly selected from King Fahd Hospital of the University 

(KFUH) in AL Khobar , Saudi Arabia .Including all admissions with ACS who were subjected to coronary 

angiography to calculate the SYNTAX score . 

 

All Patients underwent complete history evaluation, thorough clinical examination, Baseline resting 
electrocardiography was done upon admission. 

 

Baseline blood tests: A venous blood sample was drawn from each patient for analysis of complete blood picture, 

renal and liver functions, HbA1C, total serum cholesterol (TC), triglycerides (TGs), high density lipoprotein (HDL), 

and low-density lipoprotein (LDL) cholesterol and serum uric acid. 

 

Our exclusion criteria were: patients had a history of chronic kidney disease, patients on treatment of hyperurecemia 

and the category that did not do coronary angiography.  

 

The severity of CAD was assessed by the SYNTAX score. This score grades the complexity of coronary artery 

disease and does not consider lesion treatment , so it can be used simply to assess the severity of the coronary lesion 

.It was calculated by using Version 2.11 of the SYNTAX Score calculator, easily used by smart phones or disk top 
computers, it contains the latest four-year SYNTAX trial results. The SYNTAX Score website now uses this 

version. 

 

The relationship between the serum UA and the severity of CAD was statistically evaluated using IBM SPSS 

Statistics 21 for Windows. 

 

Results: 
This study was carried on 80 subjects, 70(87.5%) of them were males and 10 subjects (12.5%) were females, 

representing a random sample of acute coronary syndrome patients who were admitted to King Fahd Hospital of the 

University (KFUH), all patients were subjected to coronary angiography to calculate the SYNTAX score and the 

routine lab were extracted including serum uric acid level. 
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The mean age in males was (53.6±11.2) years and in Females was (62.5±8.8) years and this may reflect that the 

females had ACS at older age than the males (table 1). 

 

Table 1: differences between males and females in the studied group. 

 

 

 

 

 

 

Among the studied population there were 57 (71.25%) current smokers, 8 (10%) ex-smokers and 15 (18.75%) non 

smokers  

 

Forty-nine patients (81.25%) had hypertension on medical treatment while 35 patients (43.75 %) were diabetic (type 

2 DM). the HbA1c was (8.16±2.41) in females and (7.43±1.97) in males (table1). 

 

Forty six patients (75.5%) had a history of abnormal lipid profile on medical treatment. 

 

As regarding the lipid profile:  
Females had a higher cholesterol, LDL and HDL levels (193.6±33.9mg/dl), (122.2±40.2 mg/dl) and (52.6±15.8 mg/ 

dl) respectively compared to males (174.7±40.3mg/dl), (110.3±43.6 mg/dl) and (40.5±19.8 mg/dl) respectively. 

While males had higher triglycerides (157.04±65.4 mg/dl) than females (140.7±44.4mg/dl) as shone in (table 1) and 

(figure 1).  

 

Serum uric acid levels (5.45±2.45 mg/dl) in females and (5.33±1.61mg/dl) in males 

 
The level of serum uric acid showed no correlation with the calculated SYNTAX score among the studied 

population as shown in the Scatter graph (figure 2) 

 

Also we use the liner regression test to compare the results and we find that the r square was low (0.02) this indicate 

that there is poor correlation between the studied parameters (p value = 0.198) (figure 3) 

 

Discussion:-  
A relationship between increased serum uric acid levels and CVD has been established since the 1900's. 

Hyperuricemia are a common finding in patients with hypertension, insulin resistance, and obesity which precipitate 

the development of IHD. Furthermore, uric acid as a CV risk factor has been addressed in numerous prospective and 

cohort studies (Rakic MT et al., 1964) 

 

Also hyperucicemia have been observed in diabetics, hypertensive, obese and patients with abnormal lipid profile. A 

multiple risk factor clustering syndrome (Metabolic syndrome) has been considered to be responsible for high serum 

uric acid level in CAD questioning the role of serum uric acid level as independent risk factor (Puig JG et al., 2008).  

 

Regarding the mean levels of serum UA, our present study showed levels consistent with the literature (Kaya EB et 

al., 2010). But in others, UA levels were higher than those measured in our study (Xiong Z et al., 2011), (Ehsan A et 
al., 2013). 

 

The Gensini scoring system and the Syntax scoring system are the two most widely used scoring systems for 

assessing angiographic severity and complexity of IHD ( Neeland IJ et al., 2012).Studies have proved their 

correlation and comparability, with none of them inferior to the other (Sinning C et al., 2013). 

 Female Male 

Age in years 62.5±8.8 53.6±11.2 

Number and Percentage (10)12.5% (70)87.5% 

Total cholesterol  (mg/dl) 193.6±33.9 174.7±40.3 

TG (mg/dl) 140.7±44.4 157.04±65.4 

LDL (mg/dl) 122.2±40.2 110.3±43.6 

HDL (mg/dl) 52.6±15.8 40.5±19.8 

HbA1c (mg/dl) 8.16±2.41 7.43±1.97 

S. Creatinine (mg/dl)  0.97±0.4 1.25±0.7 

Uric acid (mg/dl) 5.45±2.45 5.33±1.61 
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Duran M et al , studied the relationship of hyperuricemia and ACS using Gensini score instead of SYNTAX system 

in 246 non-diabetic and non-hypertensive patients of ACS and found a positive association of hyperuricemia with 

angiographic severity of ischemic heart disease (Duran M et al., 2012). 

 

Also, Gur M et al, found an association between hyperuricemia and IHD using Gensini score. They observed 
positive correlation between serum uric acid levels and angiographic evidence of coronary lesions but not with 

severity of ischemic heart disease (Gur M et al., 2008). 

 

Xiong Z et al, found that increased levels of serum UA to be prominently related to angiographic complexity (not 

severity) of coronary artery disease by Syntax score (Xiong Z et al., 2011). 

 

In agreement of our study, Lu P et al, from China, reported that there was no relationship between serum uric acid 

levels and severity of IHD (Lu P et al., 2002). 

 

In conclusion, this study has shown no association between the severity of CAD assessed by SYNTAX score and 

increased UA levels in the acute coronary syndrome patient’s category. The limitations of the study were serum uric 

acid level was done once, study population was a limited number, and it included only patients with ACS.  
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