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Abstract: The most common cause of death due to cardiovascular disease is coronary artery disease (CAD), which is 
a progressive inflammatory disease with underlying atherosclerosis in its aetiology. Obesity is a growing health 
proplem in most developed and some developing countries. It is a very important risk factor for cardiovascular 
disease as well as type 2 diabetes mellitus, hypertension, osteoarthritis, fatty liver, infertility and other problems 
collectively named metabolic syndrome.The angiographic severity of CAD influences the prognosis. Gensini score 
is one of the methods that determine the angiographic severity and the extent of CAD. The incidence of metabolic 
syndrome is an increasing trend in developing countries because of the westernization of diet and lifestyle. To our 
knowledge, there are no enough literature data on the correlation between metabolic syndrome and coronary disease 
among egyptian population. The objective of this work was to study the correlation between metabolic syndrome 
and coronary artery disease in Egyptian patients undergoing coronary angiography for known or suspected coronary 
artery disease. We  studied 100 patients,50 subjects with metabolic syndrome and 50 other without metabolic 
syndrom, with suspected or known CAD. The results of this study showed that there were statistically significant 
difference between 2 groups as regard body mass index ( BMI), waist circumference, fasting blood sugar, 
hypertension, HDL, serum TG, Modified Gensini score (MGS). The results also  showed that there were significant 
direct correlation between MGS and BMI, waist circumference,FBS, hypertension, TG,  and negative correlation 
with HDL. The conclusion from our results suggested that total prevalence of MS was found to be 50 % in egyptian 
patients undergoing coronary angiography and MS is a risk factor for significant coronary stenosism, so the 
detection, prevention and treatment of the underlying risk factors of metabolic syndrome should become an 
important approach for reduction of the cardiovasular disease burden in Egyptian population. 
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1. Introduction: 

The most common cause of death due to 
cardiovascular disease is coronary artery disease 
(CAD), which is a progressive inflammatory disease, 
with underlying atherosclerosis in its etiology (Libby 
et al., 2002). Obesity is a growing health problem in 
most developed and some developing countries. It is 
a very important risk factor for cardiovascular disease 
as well as type 2 diabetes mellitus, hypertension, 
osteoarthritis, fatty liver, infertility and other 
problems collectively named metabolic syndrome. 
According to the international Diabetes federation 
(IDF) definition, a participant was defined as having 
the metabolic syndrome if he or she had central 
obesity plus 2 or more of the following criteria, raised 
TG levels of 1.7mmol/L or higher, reduced HDL-C 
levels of less than 1.03 mmol/L in men, less than 
1.29mmol/L in women, raised systolic or diastolic 
blood pressure of 130/85 mmhg or higher or 
previously diagnosed hypertension and raised fasting 
plasma glucose level of 5.6 mmol/l or higher or 
previously diagnosed type 2 diabetes mellitus. 

To define central obesity, we used the European 
criteria 94 cm waist circumference threshold for 

central obesity in men and 80 cm or more in women 
(Alberti et al., 2005). 

Different methods exist for clinical evaluation 
of obesity, the body mass index (BMI), waist 
circumference (WC), waist /hip ratio, waist height 
ratio and skin fold thickness are clinical tools 
enabling health teams to evaluate obesity and fat 
distribution. 

As central fat distribution is considered more 
atherrogenic than peripheral obesity, much attention 
has been focused on methods that can evaluate 
central obesity (M. Siavash et al., 2008).  
 
2. Patients and Methods 

One hundred patients, 65 males and 35 females, 
with suspected or known Coronary artery disease, 
referred to our cath lab in Cardiology department at 
Mahalla Cardiac Centre for diagnostic coronary 
angiography between December 2011 and May 2012. 

The study subjects were divided into two main 
groups, group I, fifty subjects with metabolic 
syndrome and group II, fifty patients without 
metabolic syndrome. Patients were selected 
according to the following inclusion criteria, 
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Egyptian patients planned for coronary angiography 
for known or suspected coronary artery disease. All 
patient underwent informed consent, history taking 
with special emphasis on history of hypertension, 
(Systemic hypertension was defined as a systolic 
blood pressure greater than or equal to 140 mmHg 
and/or a diastolic pressure greater than or equal to 90 
mmHg and/or the use of antihypertensive 
medication), history of Diabetes mellitus (Defined by 
the use of hypoglycemic medications), history of 
ischemic heart disease (SA, UA, Ml),history of 
dyslipidaemia (Hyperlipidemia was defined by 
treatment with a lipid-lowering agent.) 

All patients were assessed clinically, including 
the evaluation of cardiovascular risk factors, and the 
measurement of height, weight, body mass index 
(BMI) and waist circumference. The BMI was 
calculated from the body weight in kilograms divided 
by the square of the height in meters. Measurement of 
waist Circumference by using non-stretchable tape, 
making sure its level around the body. Parallel to the 
floor, and tighten it without depressing the skin. 

Measure the waist at its narrowest point width 
wise, usually just above hip bone & below thoracic 
cage. 
Electrocardiographic (ECG) evaluation: 

12 leads electrocardiography were done to all 
patients. 
Laboratory evaluation:  

Blood samples was collected by venepuncture 
after an overnight fast for Triglycerides, High density 
Lipoproteins, Fasting blood sugar levels were 
obtained before angiography. 
Coronary angiography: 

Diagnostic coronary artery catheterizations were 
done to all patients to assess the severity and the 
extent of CAD and assesse modified Gensini score. 

Modified Gensini score method defines 
narrowing of the lumen of the coronary arteries as 5 
scores for left main coronary lesion, 2.5 scores for 
proximal left anterior descending (LAD) artery and 
the left circumflex artery, 1.5 scores for the mid-LAD 
artery lesion, 1 score for the first diagonal branch 
(D1) and the obtuse marginal branches and right 
Coronary artery, 0.5 score for the second diagonal 

(D2) and the LCX posterolateral branch (Gensini, 
1983). 
Statistical Analysis: 

 Data were collected and submitted to 
statistical analysis. The following statistical tests and 
parameters were used: 

   mean + standard deviation (SD), the  student 
t-test, categorical variable were compared by mean of 
chi-square.  
 
3. Results73 

We studied one hundred patients,65 males and 
35 females, with suspected or known coronary artery 
disease, referred to our cath lab in Cardiology 
department, Mahalla Cardiac Centre for diagnostic 
coronary angiography between December 2011 and 
May 2012. 

The study subjects were divided into two main 
groups: 

Group I: 50 subjects with metabolic syndrome. 
Group II: 50 patients without metabolic 

syndrome. 
Demographic characteristics and risk factors for 

CAD: 
Group I, include fifty patients with mean age ± 

SD was (54.76±7.9 years), as regard sex, 34 patients 
(68 %) were males and 16 patients (32%) were 
females, Mean BMI ± SD was (34.296 ± 6.106 
kg⁄m²), mean waist circumference ± SD was (110.68 
± 13.373 cm), 22 patients (44%) were diabetics, 28 
patients (56%) were non diabetics, 39 patients (78 %) 
were hypertensive, 11 patients (22 %) were non 
hypertensives while group II  Mean age ± SD was 
(59.01±6.5 years)  

Group II, include fifty patients with mean age ± 
SD was (59.0± 6.5 years) as regard sex: 31 patients 
(62%) were males and 19 patients (38%) were 
females. Mean BMI ± SD was (29.278 ± 2.745 
kg⁄m²). Mean waist circumference ± SD was 
(81.340± 5.061 cm). Eight patients (16 %) were 
diabetics, 42 patients (84 %) were non diabetics, and 
16 patients (32 %) were hypertensive, 34 patients (68 
%) were non hypertensive. 

There was no statistically significant difference 
between the two groups as regards Age (P-value 
0.2966). 

 
Table (1): Comparison between two groups as regard age. 

Group 
Age Unpaired T-test 

Mean± SD t-value P-value 

Group I 54.760±7.935 
1.049 

0.2966 
Group II 56.240±6.043 (NS) 

There was statistically extremely significant difference between the two groups as regard BMI (Kg/m2) 
(Pvalue<0.0001). 
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Table (2) comparison between two groups as regard BMI. 

Group 
BMI Unpaired T-test 

Mean± SD t-value P-value 

Group I 34.296±6.106 
5.301 

<0.0001 
Group II 29.278±2.745 (Extremely Significant) 

There was statistically extremely significant difference between the two groups as regard Waist circumference (P 
value < 0.0001). 
 
Table (3) comparison between two groups as regard waist circumference . 

Group 
Waist circumference Unpaired T-test 

Mean± SD t-value P-value 

Group I 110.68±13.373 
14.509 

<0.0001 
Group II 81.340±5.061 (Extremely Significant) 

There was no statistically significant difference between the two groups as regard sex (P-value > 0.05). 
 
Table (4) comparison between two groups as regard sex. 

 
Group I Group II Total Chi-square test Fisher's test 

N % N % N % P-value P -value 

Males  34 34% 31 31% 65 65% 0.6750 0.6753 
Females 16 16% 19 19% 35 35% (NS.) (NS) 

Total 50 50% 50 50% 100 100%   

There was statistically significant difference between the two groups as regard fasting blood sugar (P -value = 
0.0100). 
 
Table (5) comparison between two groups as regard fasting blood sugar. 

Group 
FBS Unpaired T-test 

Mean± SD t-value P-value 

Group I 141.76±89.668 
2.626 

<0.0100 
Group II 101.74±59.785 (Significant) 

There was statistically extremely significant difference between the two groups as regard Hypertension (P-value < 
0.0001). 
 
Table (6) comparison between two groups as regard hypertension. 

 
Group I Group II Total Chi-square test Fisher's test 

N % N % N % P -value P -value 

Hypertensive 39 39% 16 16% 55 55% < 0.0001 < 0.0001 
Non-Hypertensive 11 11% 34 34% 45 45% (Extremely) Extremely Significant 

Total 50 50% 50 50% 100 100% Significant   

There was statistically extremely significant difference between the two groups as regard HDL (P -value < 0.0001). 
 
Table (7) comparison between two groups as regard HDL. 

Group 
HDL Unpaired T-test 

Mean± SD t-value P -value 

Group I 34.980±5.415 
13.588 

<0.0001 
Group II 50.240±5.808 (Extremely Significant) 

There was statistically extremely significant difference between the two groups as regard serum TG levels (P-value 
< 0.0001). 
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Table (8):Comparison between two groups as regard TG. 

Group 
TG Unpaired T-test 

Mean± SD t-value P-value 

Group I 127.24±56.169 
1.916 

<0.0001 
Group II 111.08±20.029 (Extremely Significant) 

There was statistically extremely significant difference between the two groups as regard Modified Gensini Score 
(P-value < 0.0001). 
 
Table (9):Comparison between two groups as regard modified gensini score. 

Correlation between Modified Gensini Score and certain parameters (Including age, HTN, FBS, BMI, waist 
circumference, HDL and TG). 
 

There was no significant correlation between 
age and MGS with P value = 0.2695. There was a 
significant direct correlation between BMI (kg/m2) 
and MGS with P value = 0.0400.There was a very 
significant direct correlation between FBS and MGS 
with P value =0.0020.  

There was a significant direct correlation 
between WC and MGS with P value <0.0001. There 
was a very significant direct correlation between FBS 
& Modified Gensini Score with P value =0.0020. 

There was a very significant direct correlation 
between HTN  and Modified Gensini Score with P 
value =0.0021.There was an extremely significant 
negative correlation between HDL& Modified 
Gensini Score with P value < 0.0001. There was very 
significant correlation between serum TG levels & 
Modified Gensini Score with P value = 0.0035. 
 
4.Discusion 

Metabolic syndrome is a condition which is 
considered to promote atherosclerosis, and increases 
the risk of cardiovascular events (Scott et al., 2003).It 
is characterized by central obesity (waist 
circumference in males > 94 cm and in females > 80 
cm), insulin resistance (Fasting blood glucose 
>100mg/dL), hypertension (BP > 130/85) and 
atherogenic dyslipideamia (TG > 150 mg/dL and or 
HDL<40 mg/dL in males and <50mg/dL in females) 
(International Diabetes Federation, 2005). Each 
abnormality promotes atherosclerosis independently, 
but when clustered together, these metabolic 
disorders are increasingly atherogenic and enhance 
the risk of cardiovascular morbidity and mortality 
(Ford et al., 2004). Currently, MS is a term used to 
define a patient who presents with three or more of 
the five carefully defined risk factors (Grundy et al., 
2004). 

Coronary artery disease has been accepted as a 
major source of Cardiovascular morbidity and 
mortality in adults (Braunwald et al., 2009). There 
have been numerous trials in order to modify risk 
profiles for this group of patients. Our study aimed to 
search for the correlation between MS and coronary 
artery disease. 

The aim of this study was to study the 
correlation between metabolic syndrome and 
coronary artery disease in Egyptian patients 
undergoing coronary angiography for known or 
suspected coronary artery disease. Our study consists 
of two groups of patients (Group I & Group II) with 
suspected or known CAD who will undergo coronary 
angiography, group I includes patients who fulfilled 
the diagnosis of metabolic syndrome due to 
International Diabetes Foundation (IDF) definition, 
group II includes patients who don’t have metabolic 
syndrome. 

In our study, and according to IDF 
classification, we found that, the prevalence of MS 
was 50%. In the US, the use of the IDF definition of 
the metabolic syndrome leads to a higher prevalence 
estimate of the metabolic syndrome than the estimate 
based on the NCEP definition (Earl, 2005). 

In our study there was no statistically significant 
difference between the two groups as regards Age (P-
value 0.2966). This result agrees with the study 
provided by Pil-Ki Min, et al., 2008 where there was 
no statistically significant difference between the two 
groups as regards Age (P-value 0.710). This result 
disagrees with the study provided by Rejet J., et al 
2009 where the age was statistically significant, this 
may be due to the large difference between the age of 
the two study population, Mean age ±SD in our study 
in the group with metabolic syndrome 
(54.760±7.935) and in the group without metabolic 

Group 
Modified Gensini Score Unpaired T-test 

Mean ± SD t-value P-value 

Group I 4.580 ± 3.246 
8.287 

<0.0001 
Group II 0.5600 ± 1.110 (Extremely Significant) 
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syndrome (56.240± 6.043), while Mean age ±SD in 
the study provided by Rejet J., et al 2009 in the group 
with metabolic syndrome is (62.6 ± 9.3) and in the 
group without metabolic syndrome is (59.7 ± 10.2). 

In our study, BMI was higher in subjects with 
metabolic syndrome and the difference between the 
two groups was extremely significant (P value < 
0.0001). This result agrees with the study provided 
by Pil-Ki Min, et al., 2008, where there was 
statistically significant difference between the two 
groups as regards BMI (P-value < 0.000). This result 
also agrees with the study provided by Rejet J, et al 
2009 in that BMI was higher in subjects with 
metabolic syndrome, but disagrees with it in that the 
difference was not statistically significant (P-value 
=0.085). This may be due to the high prevalence of 
abdominal obesity in Egyptians (Ibrahim MM, et al 
2001) and (M. Mohsen Ibrahim, 2009). 

In the present study, we demonstrated the 
significant association between metabolic syndrome 
diagnosed by International Diabetes Federation 
definition and coronary artery disease in an Egyptian 
population. The prevalence of metabolic syndrome 
clearly varies depending on the definition applied, the 
ethnicity, and the age of the study population.  

The present study showed that the prevalence of 
the metabolic syndrome was 50% (53.8% in men vs. 
45.7% in women) in an Egyptian population with 
suspected CAD using the IDF definition. This is 
approximately similar to the total prevalence of 
metabolic syndrome in the study provided by Rejet 
J., et al 2009 which was 54.2 %, and the study 
provided by Marianne Zeller, et al 2005 where 290 
patients (46%) among the 633 patients,included in 
the study, fulfilled the criteria for metabolic 
syndrome . 

With regard to gender, the prevalence of 
metabolic syndrome was slightly more in men than in 
women (53.8% vs. 45.7%). This result agrees with 
the study provided by Kasai T, et al 2008 where is 
the total prevalence of metabolic syndrome was 
46.6% of males and 21.3% of females using the 
International Diabetes Federation (IDF) criteria, also 
Metabolic syndrome was slightly more prevalent in 
men than in women in Americans (The DECODA 
Study Group, Diabetes Res Clin Pract, 2007), 
Europeans (The DECODE Study Group, 
Diabetologia, 2006),South Australians, and Japanese 
(Ford ES. 2005), (Adams RJ et al, 2005 ). But this 
result disagrees with the study provided by Rejet J.  
et al 2009 where the prevalence of metabolic 
syndrome was significantly greater in women than in 
men (65.9% vs. 45.5%), a similar rate (59.5% in 
women; 53% in men) has been described in recent 
studies in young Asian Indians with MI (Ranjith N., 
et al 2008 ) and in Pakistan in suspected CAD 

patients (Wierzbicki AS., et al 2008 ) . This may be 
due to the small number of cases included in our 
study and the difference between ethnicity, and the 
age of the study population involved in these studies. 

There was extremely significant difference 
between the two groups as regard Waist 
circumference (P-value < 0.0001). This is in 
agreement with study provided by Marianne Zeller et 
al .,2005. 

There was significant difference between the 
two groups as regard fasting blood sugar (P-value = 
0.0100). This is in agreement with study provided by 
( Pil-Ki Min, et al 2008 ),(Marianne Zeller, et al 
2005) and ( Rejet J.,et al 2009 ) . There was 
extremely significant difference between the two 
groups as regard Hypertension (P-value < 0.0001). 
This is in agreement with study provided by ( Pil-Ki 
Min, et al 2008 ), ( Marianne Zeller, et al 2005) and 
(Rejet J., et al 2009 ) . 

There was extremely significant difference 
between the two groups as regard High Density 
Lipoprotein (HDL) (P-value < 0.0001). This is in 
agreement with study provided by ( Pil-Ki Min, et al 
2008 ),(Marianne Zeller, et al 2005) and ( Rejet J., et 
al 2009 ) . 

There was extremely significant difference 
between the two groups as regard Triglycerides (TG) 
(P-value < 0.0001). This is in agreement with study 
provided by (Pil-Ki Min, et al 2008), (Marianne 
Zeller, et al 2005) and ( Rejet J., et al 2009 ) . 

Many studies on the association of the 
metabolic syndrome and risk of CVD have been 
published in recent years. Given the modifiable 
nature of the individual components and the 
increasing prevalence of the metabolic syndrome, 
research on the metabolic syndrome and ways to 
reduce the risk of CVD are mandatory for developing 
better prevention strategies. 

There are only a few prospective studies that 
have reported the relationship between CVD risk 
factors and metabolic syndrome with IDF criteria, 
probably because it is the most recent published 
definition. 

Our data showed that metabolic syndrome based 
on IDF criteria was a risk factor for the development 
of significant coronary artery disease. 

In the present study, we identified that coronary 
artery disease to be highly prevalent in the metabolic 
syndrome group compared to the group without 
metabolic syndrome (P-value < 0.0001). This was in 
agreement with the study provided by (Rejet J., et al 
2009), also in agreement with our data, Choi et al. 
reported that the OR for CAD was 2.8 (95% CI, 1.6–
5.0) for participants with metabolic syndrome defined 
by the IDF definition in a Korean population, similar 
results by Pakistani cohort, concluded that the 
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presence of IDF metabolic syndrome was associated 
with CAD . 

In the present study, there was no significant 
correlation between coronary artery disease scores 
and the patient’s age. This is in disagreement with 
study provided by Rejet J., et al 2009 . This may be 
due to the small number of cases included in our 
study and the difference between ethnicity, and the 
age of the study Population involved in these studies. 

There was a significant positive correlation 
between BMI (kg/m2) & MGS with P value = 0.0400. 
This in agreement with the study provided by M. 
Siavash, et al 2008. 

We identified a significant correlation between 
coronary artery disease score (Modified Gensini 
Score ) and the five metabolic syndrome scores 
(Central obesity “Waist circumference” P value < 
0.0001, HTN P valuse is 0.0021, DM P value is 
0.0020, Hyertriglyceridemia P value is 0.0035, and 
Low HDL P value < 0.0001) . This in agreement with 
the study provided by M. Siavash, et al 2008 & Rejet 
J., et al 2009.  

CONCLUSION: The total prevalence of MS 
was found to be 50% in Egyptian patients undergoing 
coronary angiography for proved or suspected 
coronary artery disease. 

This study suggests that metabolic syndrome is 
a risk factor for significant coronary stenosis, so the 
detection, prevention, and treatment of the underlying 
risk factors of metabolic syndrome such as DM, 
Hypertension, low HDL, hypertriglyceridemia or 
abdominal obesity should become an important 
approach for reduction of the cardiovascular disease 
burden in our study population. 
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