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Clinical Parameters and its Association
with Coronary Involvement in Diabetic
vs. Non-Diabetic CAD Patients with
Reference to SYNTAX Score
Background: Cardiac involvement is one of the commonest causes of morbidity and mortality in patients with
diabetes. It manifest as coronary artery disease. Definitive diagnosis, precise assessment of CAD requires invasive
diagnostic modality like conventional coronary angiography and its anatomic severity can be judged by SYNTAX score.
Aims and objectives: 1) Extent and severity of coronary artery disease with reference to SYNTAX score between
diabetics Vs Non diabetics. 2) Correlation between fasting glucose, glycated hemoglobin (Hb A1c),TC/HDL-C ratio, BMI
(body mass index) and severity of coronary artery disease.
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Materials and methodology: 200 patients (100 Diabetics and 100 Non diabetics) after meeting inclusion and
exclusion criteria, admitted with symptoms of acute or chronic coronary syndrome, scheduled to undergo coronary
angiogram were taken.
Results: In our study duration of diabetes and severity of coronary artery disease was not correlating but as compared
to non-diabetics,diabetics had higher SYNTAX score between 23-32 30(30%) were diabetics, while 13(13%)were
nondiabetics, and score>33 9, (9%) were diabetics as compared to 1(1%) nondiabetic, p value<0.001. Diabetics have
more numbers of TVD (Triple Vessel Disease) 52% as compared to Nondiabetics 12%, p value<0.001. Diabetics had
more numbers of Total occlusion of vessel (p=0.027), Calcification (p=0.003), Proximal vessel involvement, (p=0.000),
CTO (chronic total occlusion), p=0.027 and diffusely disease vessels (p=0.000), as compared to nondiabetics.
Biochemical parameters like FBS, HbA1c and clinical parameters like BMI and Hypertension were not correlating with
severity of coronary artery disease. In controls age is highly correlated with severity of coronary artery disease with
correlation coefficient of 0.363 (p value=0.0001) whereas in cases TC/HDL is highly correlated with severity of coronary
artery disease with correlation coefficient of 0.205 (p value 0.041).
Conclusion: Diabetics have more numbers of Total vessel occlusion, CTOs, proximal vessel involvement, calcifications
and diffuse CAD.TC/HDL is better parameter to predict severity of CAD.

Keywords: Coronary Artery Disease SYNTAX score Chronic Total Occlusion (CTO)
Introduction: Globally, People with diabetes have increased alarmingly since 1985 and the rate of new cases
is by 2003 was approximately 194 million people, which will increase to almost 350 million by 2025 [1]. Diabetes
mellitus is a very strong risk factor the development of CHD and stroke [2]. In diabetics the incidence and severity of
microvascular disease (nephropathy, retinopathy, neuropathy, and peripheral small vessel disease) are directly related
to the duration and severity of hyperglycemia and macrovascular disease (coronary, cerebrovascular and peripheral
vascular) is related to insulin resistence and hyper insulinemia with diffuse vessel involvement [3-6]. In non-diabetic
patients besides hypercholesterolemia, increasing number of components of the metabolic syndrome was shown to
be significantly correlated to the severity of coronary artery disease. Increased concentrations of triglyceride-rich VLDL
particles contribute to abnormal HDL metabolism in insulin resistance, which causes premature atherosclerosis and
death in diabetic patients [7-10].
Diabetics experience higher mortality and morbidity after Acute Coronary Syndrome (ACS) and Myocardial Infraction
(MI) than people without diabetes [11]. Recent evidence has indicated that chronic severe hyperglycemia and a
long duration of the disease both enhance the risk of fatal and nonfatal ischemic events [12-14]. It induces nonenzymatic glycation of proteins and lipids resulting in increased AGEs (Advance Glycated End products) formation
[15,16]. Another hypothesis in diabetics is endothelial dysfunction as the central initiating factor of the increased
atherosclerosis which have been associated with an increased risk of CVD [17,18].
Studies have shown that patients with diabetes more frequently have left main coronary artery lesions, multi vessel
disease which is more severe and diffuse as well as more calcified and complicated lesions [19]. Diabetics exhibited
more complicated atherosclerotic plaques with ulcer, thrombosis and hemorrhages.
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Materials and Method
This was a single center, case control study conducted at tertiary
care hospital attached with medical college. Sample size was
calculated as per the following formula. N=2(zα+zβ)σ2/d2. 200
Asian Indian patients (100 cases and 100 controls) after meeting
the inclusion and exclusion criteria and scheduled to undergo
CAG were enrolled.

4) HbA1c: HbA1c is analysed by affinity chromatography.

Cases were diabetics with age between (35-70 years), who were
taking biguanides, sulphonylureas or alpha-glucosidase inhibitors.
While controls were Non diabetics with same age groups were
taken. Patients were not on antiplatelets, statins, B-blockers, ACE
inhibitors, ARB or Nitrates. Hypertensive patients were on alpha
blockers, central sympatholytics, vasodilators or diuretics group
of drugs. Coronary angiography was performed after diagnosing
coronary syndrome in cases and controls. Patients with Type I
diabetes, Pregnant female, CKD (chronic kidney disease), family
and past history of IHD and age>70 years were excluded.

Key angiographic features [22]
Right or left dominant system

Methods
The study was conducted after obtaining approval from the
Institutional Ethical Committee. After written informed consent,
detailed history was taken from all patients scheduled to undergo
coronary angiogram, admitted with symptoms of ischemic heart
disease. Following biochemical and clinical assay was carried out.

Presence of bridging collaterals

1) Anthropometric Parameters: Height weight and BMI (kg/mt2)
was measured according to WHO norms [20].

- Bifurcation lesion: angulation between the distal main vessel and
the side branch<700

Waist Circumference: For the Asian Indians [21]. Normal Values:

- Presence of an aorto-ostial atherosclerotic lesion

1. Males: <90 cm as normal and >90 cm as having central obesity.

Presence of severe vessel tortuosity at lesion site

2. Females: <80 cm as normal and >80 cm as having central obesity

- Atherosclerotic lesion length>20 mm

2) Fasting Lipid Profile: The serum (venous blood) is separated and
analysed using Hitachi P 800 auto analyser. Values were considered
normal according to our laboratory reference values.

- Presence of heavily calcified plaque

Total Cholesterol (TC), Normal Value: <200 mg/dl
HDL Cholesterol (HDL-C), Normal Value: ≥ 40 mg/dl
Triglycerides: Normal values-<150 mg/dl.
LDL Cholesterol (LDL-C): it is calculated using the following
formula
LDL-C=[Total Cholesterol – (HDL-C+VLDL-C)]
VLDL-C=Serum Triglycerides/5 mg/dl
Normal Value: Upto 100 mg/dl.
Ratio of Total cholesterol to HDL-C, Normal: 3.5-5
3) Fasting Glucose: The plasma (venous blood) is separated and
analysed using Hitachi P800 auto analyser. The estimation of
glucose is based on GOD-POD method. Reference Value: <126
mg/dl.
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Reference Value: <6.5
5) Severity of ischemic heart disease: severity of ischemic heart
disease will be assessed by SYNTAX scoring system. It is calculated
with help of online CARDI∞LYSIS, Boston Scientific, online
2.11 calculator.

Number of artery segments involved per atherosclerotic lesion.
Total occlusion:
Number of segments involved
Age of total occlusion
Presence of blunt stump
Antegrade vs. retrograde filling of the first segment beyond the
occlusion.
Side branch involvement
- Trifurcation lesion: number of vessel segments diseased

- Presence of thrombuss
- Presence of diffuse or small vessel disease
Scoring was graded between 0-22, 23-32, >33.
Statistical analysis
Statistical analysis was performed using SPSS. Data were
summarized using descriptive statistics, presented as proportions
(%, count/sample size) or mean ± SD. Continuous variables were
compared with the use of the student t test; differences in discrete
variables were assessed by means of the chi-square test or Fisher
exact test, as appropriate. Pearson coefficient of correlation was
used to analyze correlation between outcome variables. p value
of<0.05 will be taken as significant.

Table 1: Clinical characteristics of our eight patients with S
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Observation and Results
The present study was conducted in tertiary care center. 200 patients, 100 cases and 100 controls were taken. Following observations
were made from study (Tables 1-6).
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Table 1: Comparison of Demographic and Biochemical Parameters in cases and control.
Variable

N

Cases Mean±SD

Control Mean±SD

Average

t value

p value

Age

200

58.51 ± 8.95

56.91 ± 9.37

57.71 ± 9.18

1.234

0.219

Wt

200

64.83 ± 12.65

64.37 ± 12.25

64.60 ± 12.42

0.264

0.792

BMI

200

25.20 ± 4.17

23.55 ± 3.72

24.37 ± 4.03

2.949

0.004

WC

200

35.42 ± 4.43

34.22 ± 4.92

34.82 ± 4.71

1.816

0.071

FBS

200

189.35 ± 72.01

111.69 ± 34.40

150.52 ± 68.44

9.731

0.001

HbA1C

200

9.00 ± 1.70

5.92 ± 1.12

7.46 ± 2.11

15.192

0.001

TC

200

183.20 ± 58.59

183.37 ± 47.50

183.29 ± 53.20

0.023

0.982

LDL

200

118.17 ± 50.28

116.18 ± 40.43

117.17 ± 45.52

0.308

0.758

HDL

200

41.83 ± 12.84

42.64 ± 12.66

42.23 ± 12.73

0.450

0.653

Score

200

18.77 ± 9.72

13.16 ± 8.01

15.97 ± 9.32

4.454

0.001

TG

200

128.29 ± 57.61

117.95 ± 65.66

123.12 ± 61.83

1.184

0.238

TC/HDL

200

4.67 ± 1.61

4.60 ± 1.73

4.63 ± 1.67

0.286

0.775

Table 2: Chart showing comparison between cases and control for SYNTAX score (vessel involvement).
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Variable

Variable

Variable

Variable

Variable

Domain*Group

0.190

0.663

Total occlusion*Group

4.878

0.027

Sig

Trifurcation*Group

4.421

0.036

Sig

Bifurcation*Group

3.366

0.067

Medina*Group

2.854

0.091

Angulation<70*Group

2.537

0.111

Severe Tortuosity *
Group

4.735

0.030

Length>20*Group

3.720

0.054

Calcification*Group

8.589

0.003

HS

Thrombus*Group

5.227

0.022

Sig

Diffusely
Disease*Group

24.669

0.000

HS

Aortoostial*Group

2.083

0.149

Proximal*Group

48.256

0.000

HS

CTO*Group

4.880

0.027

Sig

Leftmain*Group

2.55

0.614

Score*Group

0.000

HS

Involvement*Group

0.000

HS
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Table 3: Charts showing comparison between cases and control for involvement of vessels (Normal, Single vessel d”s,
Double vessel d”s, Triple Vessel d”s.).
Involvement

Cases N (%)

Control N (%)

Total N (%)

Single Vessel Disease (SVD)

17 (17.00%)

37 (37.00%)

54 (27.00%)

Double Vessel Disease (DVD)

31 (31.00%)

46 (46.00%)

77 (38.50%)

Triple Vessel Disease (TVD)

52 (52.00%)

12 (12.00%)

64 (32.00%)

Normal

0 (0.00%)

03 (03.00%)

3 (1.50%)

Other

0 (0.00%)

02(2.00%)

2 (1.00%)

Total

100 (100.00%)

100 (100.00%)

200 (100.00%)

Table 4: Chart comparing SYNTAX score among cases and control (Total score).
SYNTAX Score

Cases N (%)

Control N (%)

Total N (%)

0-22

61 (61.00%)

86 (86.00%)

147 (73.50%)

23-32

30 (30.00%)

13 (13.00%)

43 (21.50%)

≥ 33

9 (09.00%)

1 (01.00%)

10 (05.00%)

Total

100 (100.00%)

100 (100.00%)

200 (100.00%)

Table 5: Chart showing duration of diabetes and severity of score.
DM Duration
< 1 Years

SYNTAX Score

Total N (%)

0-22

23-32

>33

5 (50.00%)

5 (50.00%)

0 (00.00%)

10 (10.00%)

1-5 Years

17 (70.8%)

7 (29.2%)

0 (00.00%)

24 (24.00%)

5 -10 Years

11 (64.70%)

4 (23.50%)

2 (11.80%)

17 (17.00%)

≥ 10 Years

27 (55.10%)

21 (42.90%)

1 (02.00%)

49 (49.00%)

Total

60 (60.00%)

37 (37.00%)

3 (03.00%)

100 (100.00%)

Table 6: Chart showing various parameters with its correlation with seventy of score.
Variable
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Controls

Cases

Pearson Correlation

p value

Pearson Correlation

p value

Age

0.363

0.000

0.052

0.606

BMI

-0.073

0.472

0.025

0.802

Smoking

-0.096

0.341

0.099

0.326

HTN

-0.070

0.491

0.035

0.728

FBS

0.016

0.877

0.113

0.262

HbA1c

-0.028

0.780

0.114

0.260

TC

0.051

0.613

0.040

0.691

LDL

0.075

0.461

0.035

0.726

HDL

0.088

0.384

-0.143

0.155

TG

-0.180

0.072

-0.015

0.881

TC/HDL

-0.072

0.478

0.205

0.041
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Mean age in cases was 58.51 with standard deviation of 8.95, while
in control it was 56.91 with standard deviation of 9.37.which was
statistically not significant (p value 0.219).Mean weight of cases
was 64.83 with standard deviation of 12.65, while in control it was
64.37 with standard deviation of 12.25, which was statistically not
significant (p value 0.792). As regards to gender distribution of the
study population, most of the patients were male 69(69%) in cases
and 82(82%) in controls. In cases 31(31%) were female, while in
controls 18(18%). p value was significant (p=0.033).
Mean BMI was 25.20 in cases with standard deviation of 4.17,
while in control it was 23.55 with standard deviation 3.72
which was statistically significant (p value=0.004). Mean waist
circumference was 35.42 with standard deviation of 4.43 in cases,
while for control 34.22 with standard deviation of 4.92. Which
was statistically insignificant (p=0.07).Mean FBS in cases was
189.35 mg/dl with standard deviation of 72.01 mg/dl, while in
control it was 111.69 mg/dl with standard deviation 34.40 mg/
dl. p value was highly significant (p=0.000). Mean HbAlc Value
in case was 9 with standard deviation of 1.70, while in control
it was 5.92 with standard deviation of 1.12. P value was highly
significant (p=0.000).Mean value of Total cholesterol was 183.20
mg/dl with standard deviation of 58.59 in cases, while in controls
it was 183.37 mg/dl with standard deviation of 47.50. P value was
statistically not significant (p=0.982). Mean value for Low Density
Lipoprotien-cholesterol (LDL-C) was 118.17 mg/dl for cases with
standard deviation of 50.28, while in control it was 116.18 mg/
dl with standard deviation of 40.43. p value was not significant
(p=0.758).
Mean value for High density Lipoprotein-cholesterol (HDL-C)
was 41.83 mg/dl in cases with standard deviation was 12.84, while
controls having 42.64 mg/dl and standard deviation of 12.66. p
value was statistically not significant (p=0.653).
Mean value of triglycerides in cases was 128.29 mg/dl with
standard deviation of 57.61 mg/dl, while in controls it was 117.95
mg/dl with standard deviation of 65.66 mg/dl. p value was not
significant (p=0.238).Mean value for TC/HDL ratio in cases was
4.67 with standard deviation of 1.61, while for control it was
4.60 with standard deviation of 1.73. p value was not significant
(p=0.775).
Mean value of SYNTAX score in cases 18.77 with standard
deviation 9.72, while in control 13.16 with standard deviation
8.01. p value was highly significant (p=0.00).
In 100 patient with diabetes 60 (60%) had right dominance
system, while 40 (40%) had left dominance system. In control 63
(63%) had right dominance, while 37 (37%) had left dominant
system. p value was not significant (p=0.663).
Out of 100 cases 24 (24%) had Total occlusion of vessel, while
in control 12 (12%) had Total occlusion of vessel. p value was
significant (p=0.027).8 (8%) of cases had trifurcation lesion,
while 18 (18%) of control had trifurcation lesion. p value was
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significant (p=0.036).37 (37%) of cases had bifurcation lesion,
while 25 (25%) of control had bifurcation lesions. p value was not
significant (p=0.067).32 (32%) of cases had vessel angulation in
bifurcation lesion<700, while 22 (22%) of control had Angulation
in bifurcation lesion<700. p value was not significant (p=0.111). 7
(7%) of cases had severe tortuosity, while 17 (17%) of control had
severe tortuosity. p value was significant (p=0.030).21 (21%) of
cases had a lesion length>20 mm, while 11 (11%) of controls had
lesion length>20 mm. p value was not significant. (p=0.054).23
(23%) of cases had calcification in lesion, while 8 (8%) of
control had calcification in lesion. p value was highly significant.
(p=0.003). 18 (18%) cases had thrombus in vessel, while 32 (32%)
of control had thrombus. p value was significant. (p=0.022). 42
(42%) cases had diffuse disease, while 11 (11%) of controls had
diffuse disease. p value was highly significant. (p=0.00).6 (6%) of
cases had aorto-ostial involvement, while 2 (2%) of control had
aorto-ostial involvement. p value was not significant (p=0.149).71
(71%) of cases had proximal vessel involvement, while 22 (22%)
of control had proximal vessel involvement. p value was highly
significant (p=0.00).
20 (20%) of cases had Chronic Total Occlusion (CTO), while
9 (9%) of control had CTO.p value was significant. (p=0.027)3
(3%) of cases had left main involvement, while 1 (1%) of control
had left main involvement. p value was not significant (p=0.614).
Out of 100 cases majority patient 52 (52%) had Triple vessel
disease (TVD), 31 (31%) had double vessel disease (DVD)
and 17(17%) had Single vessel disease (SVD).While in control
majority 46 (46%) had Double vessel disease (DVD); followed
by 37(37%) had Single vessel disease (SVD); 12 (12%) had Triple
vessel disease (TVD). 3(3%) had Normal coronaries out of 2(2%);
1 had minor CAD, other had recanalized Vessel. p value was highly
significant (p value=0.00).
Out of 100 cases 61 (61%) patients had score in between 0-22;
while 30(30%) had score in between 23-32 and 9(9%) had score
above 33.In control 86(86%) had score between 0-22, 14 (14%)
had score in between 23-32. While 1(1%) had score>33. p value
was highly significant (p=0.00).
Diabetic patients were divided according to duration of disease<1
year, 1 to 5 year; 5 to 10 year and more than 10 years, which was
compared with score<22; 22-32 and >33.
Results showed that majority of patients had duration of diabetes
10 years and above, out of 49 cases, 27 had score between 0-22,21
had score between 23-32,1 had score>33. Diabetes of <1year
duration, 10 out of 5 had score<22, remaining had between 2332. Those who had 1 to 5 years duration of diabetes, out of 24,
17 had score<22, while 7 had in between 23-32.In 5-10 year of
diabetes duration, out of 17 patient 11 had score<22, 4 had score
23-32; 2 had score>33. As duration of diabetes has increased score
has increased but, p value for this is not statistically significant
(p=0.287).
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Patients in control group, age was significantly associated with
severity of SYNTAX score. p value of 0.000, while it was not
correlating with cases. Body Mass Index (BMI) in cases and control
was not correlating with severity of SYNTAX score, p value 0.472
in control, p=0.802 cases. Smoking and Hypertension were not
correlating with severity of SYNTAX score in cases and controls,
p=0.326, p=0.72 for cases and p=0.341, p=0.491 for controls
respectively. Fasting blood sugar was not correlating with severity
of SYNTAX score in both cases and control group, with p value
0.262, and p value 0.87 respectively. Body Mass Index (BMI) in
cases and control was not correlating with severity of SYNTAX
score, p value 0.472 in control, p=0.802 cases. Smoking and
Hypertension were not correlating with severity of SYNTAX score
in cases and controls, p=0.326, p=0.72 for cases and p=0.341,
p=0.491 for controls respectively. Fasting blood sugar was not
correlating with severity of SYNTAX score in both cases and
control group, with p value 0.262, and p value 0.87 respectively.
Glycosylated Hb (HbAlc) was not correlating with the severity of
SYNTAX score in cases and control with p value=0.26 in cases and
p value 0.780 in control. Total cholesterol; Low density lipoprotein
(LDL), High density lipoprotein (HDL) and Triglyceride were not
correlating with severity of SYNTAX score in cases and control. p
values for cases were 0.6, 0.7, 0.1, 0.8, while for control p values
were 0.6, 0.4, 0.3, and 0.07 respectively.
TC/HDL ratio was statistically significantly correlating with
severity of SYNTAX score in cases; p value was 0.04, while in
control it was not correlating.
Discussion
In our study except TC: HDL ratio, none of the parameters like
BMI, Hypertension, Smoking, and HbA1c were statistically
significantly associated with severity of coronary artery disease in
diabetic population. Duration of diabetes was not correlating with
severity of coronary artery disease. Diabetics had more numbers of
TVD, total occlusion of vessel, CTO, proximal vessel involvement,
calcification and diffusely diseased vessel as compared to Nondiabetics.
Age
Data suggest that the incidence of coronary artery disease rises
consistently with increasing age and at an age of 60 years; patients
have five told increase risk of disease manifestation than at the age
of 40 years [23].
In our study we found that majority of patients here between 5170 years of age. With mean value for cases around 58 year and for
control 56 year. More numbers of patients with higher SYNTAX
score in the age groups of 50 to 70 years also had more number of
DVD and TVD. In a study conducted by Rafaela a drade Penalva
et al., they found that mean age was higher in double vessel and
triple vessel disease group, as compared to single vessel subgroup
[24].
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Gender
Male gender is a recognized risk factor [24,25]. Between ages of
35-55 years, the mortality rates of ischemic heart disease for white
women were one-fifth than of white man [24]. After menopause,
however the risk is almost equal. In our study we found that there
was male preponderance, with statistically significant correlation.
Hypertension
Epidemiologic studies of treated and untreated hypertensive
patients confirmed that there was a gradually increasing incidence
of CAD, stroke and cardiovascular mortality as the blood pressure
rises above 110/75 mm hg[25]. CAD is much more common in
patients with both DM and hypertension than in patients with
DM or hypertension alone, and the development of atherosclerosis
was found to be accelerated [26,27]. In our study group more
number of diabetics had hypertension as compare to nondiadetics. Duration of hypertension was statistically significantly
more in diabetic group.
Acute coronary syndrome presentation:
In the Framingham Heart study, 32%-42% of diabetic patients
with myocardial infarction had atypical symptoms (dyspnoea,
fatigue, confusion,nausea and vomitting) compared to 6%-15%
of those patients without diabetes and it was silent [28,29]. In our
study diabetic patients who presented with coronary syndrome,
23% had atypical symptoms like presyncope, giddiness, bloating
sensation and vomiting.
In cases, who had acute myocardial infarction were 36%, while
controls were 53%. 64% of cases presented with chronic stable
Angina, unstable angina or Non ST elevation MI,while in control
it was 47 (47%).p value was significant (p=0.016).
Diabetic patients who presented with acute myocardial infarction
had significantly more killip class,LV Dysfunction as compared to
non-diabetic, which is correlating with study conducted by keunHo park et al. [30]. In addition it was found that they were more
likely to develop a worsening of killip class at admission and a
higher incidence of heart failure [31].
Smoking:
Smoking is risk factor for development of atherosclerosis. The risk
of CVD is doubled in patients with diabetes who smoke cigarettes
and the benefits of modifying other risk factors are substantially
attenuated [32]. Smokers had Triple vessel disease, more number
of diffusely diseased vessels and more number of total occlusion in
our study [33].
Obesity
With regard to Body Mass Index (BMI), it was observed that when
compared to mean value it was statistically significantly higher
in DM in our study. While waist circumference was not higher.
Obesity increases risk for development of type 2 diabetes, CHD,
stroke, hypertension, and is associated with insulin resistance in
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normoglycemic individuals as well as those with type 2 diabetes
[34-36]. The linkage between obesity and diabetes is so strong
that some experts have coined a new term to describe it, diabesity
[37,38]. BMI was not statistically correlating to severity of score
in our study.
Dyslipidemia
Diabetes dyslipidemia refers to atherogenic dyslipidemia occurring
in persons with type 2 diabetes and is characterized by the triad
of elevated Triglycerides (TG) levels, reduced High density
lipoprotein cholesterol (HDL-C) levels and a preponderance of
small dense Low-density lipoprotein cholesterol (LDL-C) particles
often referred to as “atherogenic dyslipidemia” [39,40]. All of
the three components of this atherogenic dyslipidemia triad are
associated with atherogenesis and increased CHD risk [41-43].
When compared to non-diabetic in our study population Total
cholesterol, Triglyceride, Low Density Lipoprotein and High
Density Lipoprotein were not significantly correlating with
SYNTAX score, while TC/HDL ratio was statistically significantly
correlating with severity of SYNTAX score.
Glycemic control
Glycated Hemoglobin (HbAlc) reflects the average blood glucose
concentrations over the preceding 3 months [44]. Compare with
the fasting blood glucose test, HbAlc has several advantages,it
has higher repeatability, can be assessed in non-fasting state, and
more convenient test with less biological variability and greater
stability [45,46]. Studies have found an association between
elevated cardiovascular risk and elevated HbAlc level independent
of classical risk factor [47]. Chronic hyperglycemia is associated
with an increased risk for cardiovascular outcomes and all-cause
mortality among patients with type 2 diabetes [48].
However some clinical trials have shown little benefit and possibly
some harm, of lowering the glycated hemoglobin value in patients
with DM to prevent cardiovascular outcomes [49].
In our study mean value of FBS and HbAlc was statistically highly
significant in cases, but it was not correlating with severity of
scores.
Angiographic severity
In diabetics incidence and predominance of CAD is seen even
during the stage of impaired glucose tolerance (IGT), which
precedes the clinical appearance of diabetes mellitus [50]. It has
been reported based on postmortem as well as angiographic studies
that CAD in diabetics is more severe and diffuse [51], but there are
also studies that contradict this result [52,53].
In our study it has found that as compared to non-diabetic patients,
diabetics has significant triple vessel disease, total occlusion of
vessels, calcified vessel, and diffuse vessel involvement. In diabetics
other parameters like involvement of proximal vessel and chronic
total occlusion (CTO) were significantly higher, while in non-
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diabetics there were more significant trifurcation lesion, severe
tortuosity and more thrombus containing lesions.
In terms of SYNTAX score and involvement of vessels (i.e., single
vessels, double vessel and triple vessel) it has found that diabetic
patient has score>23-32, >33 and more of TVD (Triple vessel
disease). p value=0.000. Multi-vessel disease, involvement of
proximal and distal segments in the same vessel, and number of
occluded segments, ostial involvement and left main disease in the
coronary artery were higher in diabetics [54].
Correlation between severity of CAD and duration of diabetes
mellitus:
Our results showed that there is a no statistically significant
correlation between duration of diabetes and severity of CAD,
in term of SYNTAX scores (p value=0.28).Study performed
by A. Natali and Roldano Scognamiglio et al. showed that
major risk factors in diabetes like smoking, hypertension,
hypercholesterolemia, premature CAD, retinopathy, PVD,
HbA1c, and duration of diabetes did not emerge as significant
predictors of myocardial perfusion abnormalities or significant
CAD.
When duration of DM was compared with pattern of CAD,
we observed that it was significantly associated with number of
diseased vessels, diseased segments, diffusely diseased vessels,
calcification, proximal involvement and total occlusion [55].
Study Limitation
Our study is a single-center observational experience; patients were
only those who underwent coronary angiogram. These patients
comprise some patients with CAD and may not represent all
patients with CAD and diabetes mellitus. Substantial information
on asymptomatic diabetic patients or those refusing invasive
clinical techniques is lacking, when considering increased incidence
of painless myocardial infarction among diabetics.
Conclusion
Conventional risk factors like BMI, Hypertension, Smoking, TC:
HDL ratio, and poorly controlled diabetes are strongly associated
with coronary artery disease, but in our study except TC: HDL
ratio, none of the parameter was statistically significantly associated
with severity of coronary artery disease in diabetic population.
Duration of diabetes was not correlating with severity of coronary
artery disease. Diabetics had more numbers of TVD, total occlusion
of vessel, CTO, proximal vessel involvement, calcification and
diffusely diseased vessel. Non-diabetics had significant trifurcation
lesion, severe tortuosity and more thrombus containing lesions.
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