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ABSTRACT 
Background: Heart disease is the primary cause of death for diabetics. 

Obesity, systemic hypertension, and hyperlipidemia factors frequently 

found in diabetic patients have been connected to an increased risk of 

coronary artery disease (CAD). In order to improve care and lower CAD 

in diabetic individuals with chronic coronary syndrome (CCS), this 

study aims to quantify the severity of CAD. Methods: out of 140 

diabetic patients with chronic coronary syndrome,70 being type 

1diabetes mellitus (T1DM) and 70 are type 2 diabetes mellitus (T2DM), 

undergone percutaneous coronary angiography (PCI) to evaluate the 

severity of coronary artery by using syntax and Gensini scores. Results: 

type 2 diabetes mellitus (DM) were older, 82.9% were males (p<0.001), 

had higher systolic (150±19.3vs 131.8±14.8) p<0.001 and diastolic (86.4 

± vs 82.1 ± 7.14) p=0.003 blood pressure compared to type 1 DM also, 

T2DM had higher levels of triglycerides (99.2±27vs 87.1±14.9) 

p=0.003, higher lower density lipoprotein (LDL) (172.1±32.3vs 

158.2±21.7) p=0.001, and poor glycemic control (34.3%vs 11.4%) 

p=0.002 compared to T1DM Type 2 diabetes mellitus revealed higher 

Syntax (p<0.001) and Gensini (p<0.001) scores in comparison to type 1 

diabetes mellitus. Conclusion: Type 2 diabetes mellitus patients had 

more sever and a complex coronary artery disease than those with type1 

diabetes mellitus. 
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INTRODUCTION 
iabetes mellitus (DM) is 

considered the second most 

prevalent disease worldwide 

after cardiovascular disorders it is 

characterized by acute and chronic 

complications Heart disease is known to be 

the most leading cause of death in 

diabetics Dyslipidemia is found in almost 

all individuals with diabetes, and those 

diabetics with elevated cholesterol levels 

seems to exhibit the highest risk for 

developing coronary artery disease more 

than people without diabetes by two to 

three times [1].Diabetic patients are at risk 

for coronary atherosclerosis due to 

vascular dysfunction brought on by the 

metabolic abnormalities associated with 

the disease. Percutaneous coronary 

intervention (PCI) is used in both acute 

and elective settings continues to be the 

most popular method for reperfusion in 

diabetic individuals. Worse angiographic 

and clinical outcomes were noted in 

diabetic patients who undergone PCI 

inspite of introducing of advanced 

interventional techniques and new 

generation drug-eluting stents (DES) as 

reported by researches, which include stent 

thrombosis, target lestion revascularization 

(TLR), target vessel failure (TVF), and 

major adverse cardiovascular and 

cerebrovascular events (MACCE)[2].In 

addition to having a high prevalence, 

diabetes is associated with severe CAD.  

According to reports, the prevalence of 

CAD in the general population is between 

D 
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1.6% and 4.1%, in contrast, it ranges from 

9.5% to 55% in those with diabetes [3]. 

Other variables that are frequently linked 

to diabetic individuals, such as obesity, 

systemic hypertension, and 

hyperlipidemia, have also been linked to 

this increased risk of CAD. Recent 

research has demonstrated that diabetes 

mellitus has a separate impact from 

cardiovascular risk factors [4].More recent 

angiographic and histologic studies have 

cast doubt on a previously demonstrated 

association between diabetes and increased 

CAD severity, which may be explained by 

other confounding risk factors that 

commonly affect diabetic patients, such as 

obesity, dyslipidemia, and hypertension 

[5]. 

AIM OF THE STUDY 
This study was carried out to evaluate 

the extent of coronary artery disease 

(CAD), and guiding for the best 

management of chronic coronary 

syndrome (CCS) in diabetic populations. 

                                                   

METHODS 
A total of 140 diabetic patients with 

chronic coronary syndrome enrolled in this 

cross-sectional comparative study from 

January to June 2024, undertaken at 

Zagazig university cardiology department 

clinic, were divided into two groups; group 

(A) includes 70 patients with  type 1 

diabetes mellitus, a group (B) includes 70 

patients with type 2 diabetes mellitus.  

Ethical approval: Approval was taken 

from the research ethical committee and 

the institutional review board (IRB 

#11297-19/11-2023) of Zagazig 

University's Faculty of Medicine. The 

work has been carried out in accordance 

with The Code of Ethics of the World 

Medical Association Declaration of 

Helsinki) for studies involving humans. 

All procedure steps were explained for 

each patient. A written informed consent 

was taken from the patients with 

explanation of the procedure, possible 

hazards. Ensure patient confidentiality and 

anonymization of data. Adhere to ethical 

guidelines for retrospective research. 

Inclusion criteria: Diabetes mellitus 

patients (type 1,type 2) with chronic 

coronary syndrome 

Exclusion criteria: Patients with ACS, 

Patients with either CABG or previous PCI 

, Patients with severe congestive heart 

failure ( CHF), Patients with severe renal 

and hepatic diseases and Patients with 

previous stroke with significant residual 

deficit or other planned surgical procedure 

unrelated to coronary revascularization.  

Sample size: According to two-sided 

confidence level 95%, power of test 80% 

and percent of multivessel disease in type 

2 was 48.7% and type 1 was 25.5%., so the 

sample size was 140 cases . 

Demographic information was gathered, 

and DM was diagnosed when HBA1c was 

≥ 6.5%, fasting plasma glucose was > 126 

mg/dl, and 2-H plasma glucose was ≥ 200 

mg/dl in a 75-g oral glucose tolerance test. 

serum urea, creatinine, liver function test, 

random blood sugar (RBS), HbA1C, lipid 

profile, prothrombin time (PT), activated 

partial thromboplastin time (APTT), and 

international normalized ratio (INR) are 

among the laboratory tests. Using their 

HbA1c control, we categorized the diabetic 

individuals as having good control (<7), 

fair control (5-7), and poor control (>8.5).  

At rest and in the supine position, a 12-

lead electrocardiography(ECG) was 

recorded with a filter setting of 0.05–150 

Hz, at a rate of 25mm/s, and calibrated at 

10mV/cm.in compliance within the 

American Society of Echocardiography, a 

transthoracic echocardiography was 

carried out before the procedure [6].  

Subsequent to sufficient preparation, 

coronary angiography was carried out 

using the conventional Judkin's procedure.  

Stable angina and post-infarct angina were 

the indications for coronary angiography. 

Both types of diabetes with CCS were 

compared in terms of angiographic 

characteristics and additional treatment 

needs. Lesion`s severity that`s observed in 

angiography were evaluated by both 

Gensini and SYNTAX (the combination of 
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heart surgery and PCI with taxus) scores. 

The complexity of the coronary artery 

disease were determined by the SYNTAX 

score (SS) which is an angiographic 

grading system scores the vessels that`s 

≥1.5mm with luminal obstruction ≥ 50% 

this calculation score is available at 

(www.syntaxscore.com) lastly, patients 

defined as having a low (0-22), 

intermediate (23-32), or high (≥33) [7].  

Determination of severity of the coronary 

artery disease is caculated by a Gensini 

score, 1 is given for constriction of 1-25%, 

2 for narrowing of 26-50%, 4 for 51-75%, 

8 for 76-90%, 16 for 91-99%, and 32 for a 

fully blocked artery. The severity of the 

coronary artery is then taken into account 

when multiplying this score by a factor. 

The patients were classified into three 

groups Gensini score <11 points), (Gensini 

score 11-38 points), (Gensini score >38 

points) [8]. 

Statistical analysis 

SPSS v28 was used to conduct statistical 

analysis (IBM Inc., Armonk, NY, USA). 

The mean and standard deviation (SD) of 

the quantitative variables were displayed, 

and the two groups were compared using 

the unpaired Student's t-test. The Chi-

square test was used to analyze the 

qualitative variables, which were 

expressed as frequency and percentage 

(%). According to the type of data 

qualitative represent as number and 

percentage , quantitative continues group 

represent by mean ± SD, the following 

tests were used to test differences for 

significance;. Differences between 

quantitative independent multiple by 

independents sample t test (for normally 

distributed data) and Mann Whitney test 

(for not normally distributed data) were 

used, One-way ANOVA test (F) was used 

to test differences when more than two 

independent groups were present and 

variances were equal, while Kruskal-

Wallis test (KW) was used when equal 

variances were not present. there are two 

assumptions for ANOVA that keep 

showing up - homogeneity of variance and 

normality. Homogeneity of variance is the 

assumption that each population mean has 

the same variance The assumption of 

normality means that the populations that 

each group is drawn from have normal 

distributions. Together, these two 

assumptions assume that for ANOVA, 

every sample is drawn from a normal 

distribution with the same population 

variance, even if the population means 

aren’t the same Logistic regression useful 

in the prediction of the presence or absence 

of an outcome based on a set of 

independent variables. It is similar to a 

linear regression model but is suited when 

the dependent variable is qualitative 

(categorical).. Statistical significance was 

defined as P value < 0.05. 

RESULTS 
Table (1) shows a statistically significant 

difference between the studied groups 

regarding demographic data, as type 2 DM 

patients were older than type 1 DM 

patients. Also, most of the type 2 DM 

patients (82.9%) were males, while most 

of the type 1 DM patients (74.3%) were 

females (P<0.001). Furthermore, type 2 

DM patients had a higher age of onset of 

DM and a longer duration of DM when 

compared to type 1 DM patients. There  

was a statistically significant difference 

between the studied groups as regards 

blood pressure, as type 2 DM patients had 

a higher SBP and a higher DBP when 

compared with type 1 DM patients. There  

was a statistically significant difference 

between the studied groups as regards lipid 

profile, as type 2 DM patients had a higher 

level of triglycerides and LDL when 

compared with type 1 DM patients. While 

type 1 DM patients had a higher HDL 

level when compared to type 2 DM 

patients Table (2) showed that a 

statistically significant difference between 

the studied groups as regards syntax score, 

as type 2 DM patients had a higher syntax 

score when compared with type 1 DM 

patients. As regards syntax score grading, 

(72.9%) of type 1 DM patients had a low 

syntax score in comparison to (7.1%) of 
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type 2 DM. While (14.3%) of type 2 DM 

patients had an intermediate syntax score 

in comparison to (2.9%) of type 1 DM 

patients. Also, (78.6%) of type 2 DM 

patients had a high syntax score in 

comparison to (24.3%) of type 1 DM 

patients. Table (3) shows a statistically 

significant difference between the studied 

groups as regards Gensini score, as type 2 

DM patients had a higher Gensini score 

when compared with type 1 DM patients 

(P<0.001). As regards Gensini score 

grading, (20%) of type 1 DM patients had 

a Gensini score of < 11 points in 

comparison to (1.4%) of type 2 DM 

(P<0.001). Also, (40%) of type 1 DM 

patients had a Gensini score of 11 to 38 

points in comparison to (8.6%) of type 2 

DM patients (P<0.001). While (90%) of 

type 2 DM patients had a Gensini score of 

> 38 points in comparison to (40%) of type 

1 DM patients (P<0.001). Table (4) shows 

a statistical significant positive correlation 

between syntax score with age, age of 

onset of DM, duration of DM, SBP, DBP, 

cholesterol, triglycerides , LDL, RBS, 

HbA1C and Gensini score. While there 

was a statistical significant negative 

correlation between syntax score with 

HDL and EF. Also, there was a statistical 

significant positive correlation between 

Gensini score with age, age of onset of 

DM, duration of DM, SBP, DBP, 

cholesterol, triglycerides, LDL, RBS and 

HbA1C. While there was a statistical 

significant negative correlation between 

Gensini score with HDL and EF. Table (5) 

shows a statistically significant association 

between glycemic control and syntax and 

Gensini scores, as patients with poor 

glycemic control had a higher syntax score 

and a higher Gensini score when compared 

with patients with good and fair glycemic 

control (P<0.001). Table (6) shows that 

after applying logistic regression analysis 

for predictors of high syntax score, old 

age, type 2 DM, age of onset of DM, 

duration of DM, HbA1C and Gensini score 

can be used as independent factors for 

predicting high syntax score. Table (7) 

shows that after applying logistic 

regression analysis for predictors of 

Gensini score > 38 points, old age, male 

sex, type 2 DM, age of onset of DM, 

duration of DM, RBS, HbA1C and Syntax 

score can be used as independent factors 

for predicting Gensini score > 38 points. 

Table (1): Demographic data among the studied groups 

Variables 
Type 1 DM 

(n=70) 

Type 2 DM 

(n=70) 

P 

Value 

Age (years) Mean ± SD 45.8 ± 7.38 65.2 ± 4.08 <0.001
1 

Sex (n. %) 
Male 18 (25.7%) 58 (82.9%) 

<0.001
2
 

Female 52 (74.3%) 12 (17.1%) 

Age of onset of DM 

(years) 
Mean ± SD 33 ± 5.88 46.6 ± 5.3 <0.001

1
 

Duration of DM (years) Mean ± SD 12.8 ± 7.07 18.6 ± 6.27 <0.001
1
 

Clinical data     

SBP (mmHg) Mean ± SD 131.8 ± 14.85 150 ± 19.3 <0.001 

DBP (mmHg) Mean ± SD 82.1 ± 7.14 86.4 ± 7.31 0.003 

Lipid profile     

Cholesterol (mg/dl) Mean ± SD 172 ± 19.7 172.7 ± 30.2 0.88
 

HDL (mg/dl) Mean ± SD 65.3 ± 11.5 57.9 ± 14.1 <0.001 

LDL (mg/dl) Mean ± SD 158.2 ± 21.7 172.1 ± 32.3 0.001 

Blood sugar control     

RBS (mmol/l) Median (IQR) 155.5 (38.5) 170 (58) 0.07
2 

HbA1C (%) Mean ± SD 7.55 ± 1.19 8.32 ± 1.3 <0.001
1
 

Glycemic control  

(n. %) 

Good 25 (35.7%) 7 (10%) <0.001
4
 

Fair 37 (52.9%) 39 (55.7%) 0.73
3
 

Poor 8 (11.4%) 24 (34.3%) 0.002
4 
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*1
Student T-test, 

2
Fisher exact test, Non-significant: P >0.05, Significant: P ≤0.05  

*Student T-test, Non-significant 

*SBP=Systolic blood pressure, DBP=Diastolic blood pressure  ,
2
Mann-Whitney U test, 

3
Chi-square test, 

4
Fisher 

exact test,*RBS=Random blood sugar, HbA1C=Glycated hemoglobin   

Table (2): Syntax score among the studied groups 

Variables 
Type 1 DM 

(n=70) 

Type 2 DM 

(n=70) 

P 

Value 

Syntax score 
Median (IQR) 8 (15.6) 33 (10.5)  

<0.001
1 

Range (0 – 41.5) (0 – 40.5) 

Syntax score 

grading (n. %) 

Low 51 (72.9%) 5 (7.1%) <0.001
3
 

Intermediate 2 (2.9%) 10 (14.3%) 0.03
3
 

High 17 (24.3%) 55 (78.6%) <0.001
2
 

*
1
Mann-Whitney U test, 

2
Chi-square test, 

3
Fisher exact test, Non-significant: P >0.05, Significant: P ≤0.05   

Table (3): Gensini score among the studied groups 

Variables 
Type 1 DM 

(n=70) 

Type 2 DM 

(n=70) 

P 

Value 

Gensini score 
Median (IQR) 31 (34) 89 (44.8) 

<0.001
1 

Range (0 – 125) (0 – 196) 

Gensini score 

grading (n. %) 

< 11 points 14 (20%) 1 (1.4%) <0.001
2
 

11 – 38 points 28 (40%) 6 (8.6%) <0.001
2
 

> 38 points 28 (40%) 63 (90%) <0.001
2
 

*
1
Mann-Whitney U test, 

2
Fisher exact test, Non-significant: P >0.05, Significant: P ≤0.05  

Table (4): Correlation of Syntax and Gensini scores with different parameters among the 

studied patients 

Variable 
Syntax score Gensini score 

r P r P 

Age 0.710 <0.001
2 0.693 <0.001

2
 

Age of onset of DM 0.386 <0.001
1 0.381 <0.001

1
 

Duration of DM 0.694 <0.001
1 0.627 <0.001

1
 

SBP 0.531 <0.001
1 0.555 <0.001

1
 

DBP 0.452 <0.001
1 0.432 <0.001

1
 

Cholesterol 0.268 0.001
1 0.265 0.002

1
 

Triglycerides 0.497 <0.001
2
 0.509 <0.001

2
 

HDL -0.339 <0.001
2
 -0.400 <0.001

2
 

LDL 0.429 <0.001
2
 0.428 <0.001

2
 

Total bilirubin 0.162 0.06
1
 0.118 0.16

1
 

Urea -0.065 0.45
1
 -0.025 0.77

1
 

Creatinine 0.085 0.32
1
 0.089 0.29

1
 

RBS 0.475 <0.001
2
 0.447 <0.001

2
 

HbA1C 0.667 <0.001
2
 0.652 <0.001

2
 

EF -0.462 <0.001
2
 -0.459 <0.001

2
 

Gensini score 0.881 <0.001
2
 - - 

*
1
Pearson correlation, 

2
Spearman rank correlation test, Non-significant: P >0.05, Significant: P ≤0.05 
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Table (5): Association between glycemic control and different scores among the studied 

patients 

Variables 
Good 

(n=32) 

Fair 

(n=76) 

Poor 

(n=32) 

*P 

Value 
Post-Hoc 

Syntax score 

Median 

(IQR) 

6 

(5.25) 

23.3 

(21.6) 
32.3 (4.63)  

<0.001
1 

P1<0.001 

P2<0.001 

P3<0.001 Range (0– 31) (0 – 36) (17–41.5) 

Gensini score 

Median 

(IQR) 
18 (23) 

57.5 

(53.5) 
109.5 (41)  

<0.001
1
 

P1<0.001 

P2<0.001 

P3<0.001 Range (0– 84) (0–150) (32 – 196) 
*

1
Krusckal-Wallis test, Non-significant: P >0.05, Significant: P ≤0.05*P value=Comparison between the three 

groups, P1=Comparison between Good and Fair control, P2=Comparison between Good and Poor control, 

P3=Comparison between Fair and Poor control   

Table (6): Logistic regression analysis for predictors of high syntax score 

Variables 
Univariate analysis Multivariate analysis 

P value Odds (CI 95%) P value Odds (CI 95%) 

Age <0.001 1.16 (1.11 – 1.21) <0.001 1.21 (1.11 – 1.33) 

Male sex <0.001 3.67 (1.82 – 7.39) 0.54 1.39 (0.48 – 4.08) 

Type 2 DM <0.001 11.43 (5.19 – 25.19) 0.04 8.45 (4.78 – 8.25) 

Age of onset of DM <0.001 1.08 (1.03 – 1.13) 0.01 1.12 (1.02 – 1.22) 

Duration of DM <0.001 1.24 (1.16 – 1.33) 0.04 1.09 (1.004 – 1.2) 

SBP <0.001 1.06 (1.03 – 1.09) 0.25 1.02 (0.94 – 1.05) 

Diastolic <0.001 1.12 (1.06 – 1.19) 0.85 1.21 (0.18 – 8.25) 

Cholesterol 0.01 1.02 (1.004 – 1.03) 0.11 0.98 (0.96 – 1.00) 

Triglycerides <0.001 1.04 (1.03 – 1.06) 0.81 1.004 (0.98 – 1.03) 

ALT 0.71 1.01 (0.96 – 1.06) - - 

Total bilirubin 0.02 4.67 (1.25 – 17.37) 0.71 1.15 (0.86 – 5.23) 

HbA1C <0.001 7.4 (3.75 – 14.6) <0.001 5.17 (2.34 – 11.43) 

EF <0.001 0.83 (0.77 – 0.89) 0.16 0.91 (0.82 – 1.04) 

Gensini score <0.001 1.09 (1.06 – 1.12) <0.001 1.08 (1.05 – 1.11) 

Table (7): Logistic regression analysis for predictors of Gensini score > 38 points 

Variables 
Univariate analysis Multivariate analysis 

P value Odds (CI 95%) P value Odds (CI 95%) 

Age <0.001 1.15 (1.1 – 1.2) 0.01 1.14 (1.03 – 1.26) 

Male sex <0.001 5.02 (2.35 – 10.73) 0.02 2.65 (1.19 – 5.89) 

Type 2 DM <0.001 12.72 (5.11 – 31.74) 0.006 9.65 (5.45 – 12.39) 

Age of onset of DM <0.001 1.08 (1.05 – 1.19) 0.003 1.16 (1.05 – 1.29) 

Duration of DM <0.001 1.25 (1.15 – 1.34) 0.02 1.11 (1.01 – 1.19) 

SBP <0.001 1.06 (1.03 – 1.08) 0.97 0.99 (0.95 – 1.05) 

Diastolic <0.001 1.15 (1.07 – 1.23) 0.11 0.91 (0.82 – 1.02) 

Cholesterol 0.008 1.02 (1.005 – 1.04) 0.55 0.99 (0.95 – 1.03) 

Triglycerides <0.001 1.05 (1.03 – 1.08) 0.62 1.01 (0.98 – 1.04) 

HDL <0.001 0.94 (0.92 – 0.97) 0.71 0.99 (0.95 – 1.04) 

LDL <0.001 1.06 (1.03 – 1.09) 0.09 0.97 (0.93 – 1.01) 

Total bilirubin 0.27 1.98 (0.59 – 6.63) - - 
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Variables 
Univariate analysis Multivariate analysis 

P value Odds (CI 95%) P value Odds (CI 95%) 

HbA1C <0.001 7.68 (3.69 – 16.1) <0.001 5.31 (2.11 – 13.39) 

EF <0.001 0.81 (0.74 – 0.89) 0.19 0.88 (0.72 – 1.07) 

Syntax score <0.001 1.33 (1.2 – 1.48) <0.001 1.35 (1.18 – 1.55) 

DISCUSSION 
Diabetes mellitus is a significant risk factor for 

CAD, impacting cardiovascular health in 

several ways. DM promotes the development 

of atherosclerosis, the buildup of plaques in the 

arteries that leads to CAD. DM is associated 

with chronic low-grade inflammation, which 

contributes to endothelial dysfunction. 

Moreover, DM frequently disrupts lipid 

metabolism, leading to abnormal lipid profiles, 

such as high levels of triglycerides and low 

levels of HDL cholesterol, which are risk 

factors for CAD  [9]. 

This study aimed to estimate the severity and 

extent of CAD, and to provide better 

management and reducing of CAD in diabetic 

patients with chronic coronary syndrome 

(CCS). And also, to evaluate the different 

impact of (type1) versus (type2) DM on the 

severity of CAD in CCS patients.  

The present study showed statistically 

significant difference between the studied 

groups regarding demographic data, as type 2 

DM patients were older than type 1 DM 

patients. This came in agreement with 

Mookpaksacharoen et al., [10] as type 2 DM 

patients were significantly older than type 1 

DM patients.The present study showed 

statistically significant difference between the 

studied groups as regards blood pressure, as 

type 2 DM patients had a higher SBP and a 

higher DBP when compared with type 1 DM 

patients. Similar results were reported by 

Hockett et al., [11]. Both types of DM increase 

the risk of atherosclerosis, but the mechanisms 

and contributing factors can differ. Type 1 DM 

patients often face a higher risk due to the 

longer duration of the disease, while Type 2 

DM patients have a higher risk due to the 

combination of metabolic syndrome 

factors.Regarding lipid profile assessment, this 

study showed statistically significant 

difference between the studied groups as type 

2 DM patients had a higher level of 

triglycerides and LDL when compared with 

type 1 DM patients. While type 1 DM patients 

had a higher HDL level when compared to 

type 2 DM patients. Despite inclusion of 

younger patients, same results were obtained 

in the study conducted by Kim et al., [12].In 

the present study, there was statistically 

significant difference between the studied 

groups as regards HbA1C and glycemic 

control, as type 2 DM patients had higher 

HbA1C levels and hence worse glycemic 

control when compared to type 1 DM patients. 

Different results were reported by Hockett et 

al., [11] as type 1 DM patients had higher 

HbA1C levels compared to type 2 DM 

patients. The levels of HbA1C are subjective 

as it is totally dependent on glycemic control 

and compliance of patients with their 

medications.This study showed no significant 

difference between the studied groups as 

regards ejection fraction. While specific 

studies directly comparing EF between type 1 

DM and type 2 DM are limited, it is generally 

observed that type 2 DM patients are at a 

higher risk of developing heart failure with 

reduced ejection fraction due to the combined 

effects of metabolic syndrome, hypertension, 

and obesity [13].The current study revealed 

statistically significant difference between the 

studied groups as regards syntax score and 

Gensini score, as type 2 DM patients had a 

higher syntax score and higher Gensini score 

when compared with type 1 DM patients.  

To the best of our knowledge, this study was 

the first to compare syntax score and Gensini 

score between type 1 and type 2 DM. The 

syntax score is an anatomical scoring system 

used to evaluate the complexity of CAD based 

on coronary angiograms [14]. For patients with 

diabetes, the syntax score is particularly 

important because diabetes is associated with 

more complex and diffuse CAD, leading to 

higher morbidity and mortality from 

cardiovascular disease [15]. Diabetic patients 

typically have more complex and diffuse 

CAD, leading to higher syntax score [16]. 

As regards Gensini score, it is a clinical tool 

used to quantify the severity of CAD based on 

coronary angiography. It takes into account 

both the degree of artery narrowing and the 

specific locations of these narrowings [17]. 

The Gensini score is particularly relevant for 
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patients with diabetes because it helps quantify 

the severity of CAD [18]. Studies have shown 

that diabetic patients generally have higher 

Gensini scores compared to non-diabetics, 

indicating more severe and extensive CAD 

[19]. Moreover, the severity of CAD, as 

measured by the Gensini score, often 

correlates with the duration of diabetes. 

Longer duration of diabetes is associated with 

higher Gensini scores[20].  

In the current study there was significant 

positive correlation between either of syntax 

score or Gensini score with age, age of onset 

of DM, duration of DM, SBP, DBP, 

cholesterol, triglycerides, LDL, RBS and 

HbA1C. While there was a significant negative 

correlation between either of syntax score or 

Gensini score with HDL and EF. Syntax score 

and Gensini score were positively correlated. 

Moreover, there was statistically significant 

association between glycemic control and 

syntax and Gensini scores, as patients with 

poor glycemic control had a higher syntax 

score and a higher Gensini score. 

Şahin et al., [21] reported that higher total 

cholesterol and LDL cholesterol levels are 

strongly correlated with higher syntax scores. 

In addition, Özmen et al., [22] found that 

elevated triglyceride levels and higher LDL 

levels are associated with higher syntax score. 

Zhao et al., [23] reported that elevated RBS 

levels and higher HbA1C levels show a 

positive correlation with higher syntax scores. 

As for negative correlations, agreeing results 

were also reported. Higher HDL levels are 

associated with lower Gensini scores, 

indicating less complex CAD [24]. Also, 

Seddik & Hassan, [25] found that there is a 

significant negative correlation between the 

Gensini score and LVEF. Lower ejection 

fractions, which indicate poorer heart function, 

are associated with higher Gensini scores, 

reflecting more complex and severe CAD.  

Finally, after applying logistic regression 

analysis for predictors of high syntax score and 

high Gensini score (> 38 points), old age, type 

2 DM, age of onset of DM, duration of DM, 

HbA1C can be used as independent factors for 

predicting high syntax score and high Gensini 

score. Both scores measure different aspects of 

CAD severity, but they often correlate well 

with each other. Higher Gensini scores, which 

indicate more severe and extensive coronary 

lesions, are typically associated with higher 

syntax scores, reflecting more complex CAD 

[8]. This significant association helps in 

comprehensive risk stratification and treatment 

planning. For instance, patients with high 

scores on both scales may require more 

aggressive management and closer monitoring 

[26].Matos  et al., [27] reported that the 

Gensini score is a better indicator of the total 

atherosclerotic load because it looks at lesions 

with as little as 25% luminal stenosis. This is 

different from the SYNTAX score, which does 

not include occlusive lesions with less than 

50% stenosis. Additionally, according to 

intracoronary ultrasonography results, the 

Gensini score significantly correlates with both 

the average plaque burden and the plaque area. 

On the other hand, in individuals with CCS, 

both Gensini and SYNTAX scores have a 

small predictive value for the occurrence of 

cardiovascular events. Combining these scores 

improves their predictive value, especially for 

lower-risk scores .Rashid [28] found that there 

was significant association between HbA1c 

levels and CAD severity in type 2 diabetic 

patients with MI. Elevated HbA1c levels are 

strongly linked to increased CAD severity, 

highlighting the importance of tight glycemic 

control in managing CAD in diabetic patients. 

This study suggests that HbA1c levels can 

serve as a preliminary marker for early 

detection of high-risk acute CAD patients, 

enabling prompt interventions and enhanced 

clinical outcomes. 

El Kersh [29]  concluded that the severity of 

coronary artery lesions in diabetic patients was 

substantially linked with their HbA1c levels. 

In addition, the HbA1c score remained a 

strong predictor of the complexity of coronary 

artery lesions even when other risk indicators 

were taken into consideration. In general, 

people with diabetes have a worse prognosis, 

but this can be mitigated with effective HbA1c 

treatment. HbA1c levels have shown promise 

as a predictor of the development of coronary 

artery disease with complex lesions. Patients 

with HbA1c levels that are closer to normal 

have a markedly reduced chance of developing 

complicated coronary artery lesions.Boyraz B, 

Peker [30] found that both Gensini score and 

SYNTAX score systems can successfully 

predict the heart team's choice of 

revascularization method, and the SYNTAX 

score can predict the decision better than the 

Gensini score. the Gensini score system can 

predict coronary plaque burden better than the 

SYNTAX score, it was found to be more 
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unsuccessful in the selection of  coronary 

revascularization compared to the SYNTAX 

score 

Limitations:  

This study demonstrated some limitations. It 

was a single-center study, Relatively small 

number of patients which may not be 

representative of the general population and 

could impact the precision of the diagnostic 

accuracy estimates.  

Conclusions:   
Higer SYNTAX and gensini scores are more 

pronounced in T2DM than T1DM. Age at 

which diabetes first discovered, how long it 

lasts, SBP, DBP, LDL, triglycerides, 

cholesterol, RBS, and HbA1C were the factors 

that exhibited a significant positive connection 

with either the Gensini score or the syntax 

score.T2DM patients had more complex 

coronary artery disease especially if they are 

old, had there diabetes for long time, had high 

HbA1C,and high SYNTAX and Gensini scores 

in comparison with T1DM.  

Conflict of interest: The authors declare no 

conflict of interest. 

Financial Disclosures: This study was not 

supported by any source of funding. 

Sources of funding: No specific grant was 

obtained for this research from governmental, 

private, or nonprofit funding organizations. 

REFERENCES 
1- Sharma MK, Kurmi P, Ameta D, 

Chandan CB. Comparative study of 

coronary angiographic findings between 

diabetic and non diabetic patients. Int J 

Med Biomed Studies. 2019 

May;3(5):204-9.‏ 

2- Chichareon P, Modolo R, Kogame N, 

Takahashi K, Chang CC, Tomaniak M 

et al. Association of diabetes with 

outcomes in patients undergoing 

contemporary percutaneous coronary 

intervention: pre-specified subgroup 

analysis from the randomized GLOBAL 

LEADERS study. Atherosclerosis. 2020 

Feb 1;295:45-53. 

3- Srinivasan MP, Kamath PK, Bhat NM, 

Pai ND, Bhat RU, Shah TD et al. 

Severity of coronary artery disease in 

type 2 diabetes mellitus: Does the 

timing matter?. Indian Heart J. 2016 

Mar 1;68(2):158-63.‏ 

4- Triposkiadis F, Xanthopoulos A, 

Bargiota A, Kitai T, Katsiki N, 

Farmakis D et al. Diabetes mellitus and 

heart failure. J clin med. 2021 Aug 19; 

 ‏.3682:(16)10

5- Kurtul BE, Kurtul A, Yalçın F. 

Predictive value of the SYNTAX score 

for diabetic retinopathy in stable 

coronary artery disease patients with a 

concomitant type 2 diabetes mellitus. 

Diabetes Res Clin Pract. 2021 Jul 

 ‏.177:108875;1

6- Hahn RT, Saric M, Faletra FF, Garg R, 

Gillam LD, Horton K, et al. 

Recommended Standards for the 

Performance of Transesophageal 

Echocardiographic Screening for 

Structural Heart Intervention: From the 

American Society of Echocardiography. 

J Am Soc Echocardiogr. 2022 

Jan;35(1):1-76. 

7- Askin L, Tanriverdi O. The clinical 

value of syntax scores in predicting 

coronary artery disease outcomes. 

Cardiovasc Innov Appl. 2022 Sep 

1;6(4):197-208. 

8- Wang KY, Zheng YY, Wu TT, Ma YT, 

Xie X. Predictive Value of Gensini 

Score in the Long-Term Outcomes of 

Patients With Coronary Artery Disease 

Who Underwent PCI. Front Cardiovasc 

Med. 2022 Jan 24;8:778615.. 

9- Shukhratovna N, Erkinovna S, 

Suxrobovna X, Ikromovna A. (2022). 

Diabetes mellitus, ischemic heart 

disease and arterial 

hypertension. Pedagog 2022; 5(5): 381-

6. 

10- Mookpaksacharoen O, 

Choksakunwong S, Lertwattanarak R. 

Comparison of clinical characteristics 

and treatment outcomes between 

initially diagnosed type 1 and type 2 

diabetes mellitus patients presenting 

with diabetic ketoacidosis. BMC 

Endocrine Disorders. 2024 Jul 

15;24(1):114. 

11- Hockett CW, Praveen PA, Ong TC, 

Amutha A, Isom SP, Jensen ET, et al. 

Clinical profile at diagnosis with 



https://doi.org/10.21608/zumj.2025.374422.3902                                            Volume 31, Issue 6, June. 2025 

Adel, A., et al                                                                                                          2387 | P a g e  

 

youth‐onset type 1 and type 2 diabetes 

in two pediatric diabetes registries: 

SEARCH (United States) and YDR 

(India). Pediatr diabetes. 2021 Feb; 

22(1): 22-30. 

12- Kim G, DeSalvo D, Guffey D, Minard 

CG, Cephus C, Moodie D et al. 

Dyslipidemia in adolescents and 

young adults with type 1 and type 2 

diabetes: a retrospective analysis. Int J 

Pediatr Endocrinol. 2020 Dec; 2020:1-

8. 

13- Chuang MH, Chen JY, Wang HY, 

Jiang ZH, Wu VC. Clinical Outcomes 

of Tirzepatide or GLP-1 Receptor 

Agonists in Individuals With Type 2 

Diabetes. JAMA Netw Open. 2024 

Aug 1;7(8):e2427258 

14- Salimi A, Zolghadrasli A, Jahangiri S, 

Hatamnejad MR, Bazrafshan M, 

Izadpanah P et al. The potential of 

HEART score to detect the severity of 

coronary artery disease according to 

SYNTAX score. Sci Rep. 2023 May 

4;13(1):7228. 

15- Rasheed H, Abdelhamid B, Allam H, 

Abdallah M. Evaluation of extent and 

severity of coronary artery disease in 

patients with type II diabetes mellitus 

using SYNTAX score. Benha J 

Applied Sci. 2023 Nov 28;8(11):49-

53. 

16- Ruel M, Sun LY, Gaudino MF. The 

SYNTAX score according to diabetic 

status: What does it mean for the 

patient requiring myocardial 

revascularization?. J Thorac 

Cardiovasc Surg. 2020 Mar 

1;159(3):857-60. 

17- Wang KY, Zheng YY, Wu TT, Ma 

YT, Xie X. Predictive value of 

Gensini score in the long-term 

outcomes of patients with coronary 

artery disease who underwent PCI. 

Front Cardiovasc Med. 2022 Jan 

24;8:778615. 

18- Qi J, Wang Y, Liu Z, Yu F, Tang J, 

Zhang J. Correlation Analysis of 

Gensini Score in Diabetic Patients 

with Coronary Heart Disease. Rev 

Cardiovasc Med. 2023 Nov 

17;24(11):319. 

19- Hirachan A, Maskey A, Sharma R, Gp 

H, Adhikari J, Haricharan A. A 

Comparative Angiographic Severity of 

Coronary Artery Disease in Diabetic 

and Non Diabetics in a Tertiary 

Cardiac Centre. Interv Cardiol J. 

 ‏.147-52 : (8)7 ;2021

20- Shaikh GA, Shaikh SA, Khan W, 

Karim M. Correlation between 

duration of diabetes and severity of 

coronary artery disease. Pak Heart J. 

2019;52(1): 69 – 74 

21- Şahin H, Oflar E, Yıldız C, Ungan I, 

Polat V, Aktürk IF. The association 

between non-HDL cholesterol and 

SYNTAX score in premature heart 

disease. J Clin Med Kazakhstan. 2022; 

19(5): 34-7. 

22-Özmen M, Arikan E, Ozel F, Ardahanlı 

İ, Triglyceride-Glucose Index: 

Evaluation as a Potential New Risk 

Marker for SYNTAX Score in Acute 

Coronary Syndrome. Int J Cardiovas 

Ar Sci. 2024; 37 :, e20240096. 

23- Zhao S, Wang Z, Qing P, Li M, Liu Q, 

Wang K, et al. Association of the 

stress hyperglycemia ratio with 

coronary artery disease complexity as 

assessed by the SYNTAX score in 

patients with acute coronary 

syndrome. Diabetol Metab Syndr. 

2024 Jun 25;16(1):139 

24- Khan M, Naseem M, Khalil M, Yar A, 

Khan M, Orakzai MH. Correlation 

between Duration of Diabetes and 

Severity of Coronary Artery Disease 

in Patients Undergoing Coronary 

Angiography at a Tertiary Care 

Hospital. Pakistan Heart J. 

2024; 57(4): 329-36 

25- Seddik EH, Hassan IA. Correlation 

between Gensini score and in-hospital 

outcome in ST-elevation myocardial 

infarction patients with pathological Q 

wave. Zagazig Univer Med J. 2024 

Oct 1;30(1.7):3968-72. 

26- Li Z, Yin H, Wang D, Zhang Y, Feng 

Y, Zhou Y et al. Prediction of 



https://doi.org/10.21608/zumj.2025.374422.3902                                            Volume 31, Issue 6, June. 2025 

Adel, A., et al                                                                                                          2388 | P a g e  

 

microvascular obstruction by coronary 

artery angiography score after acute 

ST-segment elevation myocardial 

infarction: a single-center 

retrospective observational study. 

BMC Cardiovasc Disord. 2022 Sep 

14;22(1):410. 

27- Matos LC, Carvalho LS, Modolo R, 

Santos S, Almeida OL, Sposito AC. 

Gensini score and thrombus burden 

add predictive value to the SYNTAX 

score in detecting no-reflow after 

myocardial infarction. Arquivos 

Brasileiros de Cardiologia. 

2021;116(3) 

28- Rashid A, Saeed MS, Ghouse MA, 

Kunju AK, Umar N, Asif AE, et al. 

Association Between Glycated 

Hemoglobin and Severity of Coronary 

Artery Disease in Type 2 Diabetic 

Patients With Myocardial Infarction. 

Cureus. 2025 Mar 31;17(3):e81521 

29- El Kersh A, Salama M, Hend M. The 

Relationship between Glycated 

Hemoglobin and Complexity of 

Coronary Artery Lesions Among 

Middle-Aged Patients with Diabetes 

Mellitus.  Egypt J Hos Med. 2022, 

 ‏.6218-6225 :89.2

30- Boyraz B, Peker T. Comparison of 

SYNTAX and Gensini Scores in the 

Decision of Surgery or Percutaneous 

Revascularization in Patients With 

Multivessel Coronary Artery Disease. 

Cureus. 2022 Feb 22;14(2):e22482

 

 

Citation  
Adel, A., Mousa, A., Abdulrahman Mi, F., Moustafa, T. Diabetic Population (Type 1 Versus 

Type 2) Characteristics and Severity of Coronary Artery Disease in Chronic Coronary 

Syndrome. Zagazig University Medical Journal, 2025; (2378-2388): -. doi: 

10.21608/zumj.2025.374422.3902 

 


