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ABSTRACT
objectives: Atherosclerotic coronary artery disease (CAD) is a major cause of death all over the
world. Among patients with CAD there are many of them having diabetes mellitus which is regarded
as a major additive risk factor. Diabetic patients who developed CAD carry high morbidity and
mortality rates.
The objective of this study was to analyze the coronary angiographic outcome of patients with type
two diabetes mellitus suspected to have coronary artery disease and comparing these results with
non-diabetic patients.
Methods: Patients referred to Mosul Cardiac Catheterization Unit of Ibn-Sena Teaching Hospital for
coronary angiography were serially included until obtaining a total of 75 diabetic and 75 non-diabetic
patients with predicted coronary artery disease and with different ischemic heart disease risk factors
including obesity, smoking, hypertension and dyslipidemia. All of them underwent coronary
angiography.
Result: Diabetic patients showed more significant stenotic lesions. Moreover the lesions in the
coronary artery were more diffuse with higher incidence of multivessel involvement in comparison to
non-diabetic patients. Also diabetic patients show increasing incidence of the left main stem artery
involvement which carry very high mortality rate.
Conclusion: Diabetes mellitus is an independent risk factor for coronary artery disease associated
with more advanced, serious and extensive obstructive atherosclerotic lesions in the coronary
arteries.

اﻟﺨﻼﺻﺔ
 وﻳﻌﺘﺒﺮ اﻟﺴﻜﺮي ﻋﺎﻣﻞ ﺧﻄﻮرة. ﺗﺼﻠﺐ اﻟﺸﺮاﻳﻴﻦ اﻟﺘﺎﺟﻴﺔ اﻟﻌﺼﺎدﻳﺔ هﻮ أﺣﺪ أآﺜﺮ أﺳﺒﺎب اﻟﻮﻓﺎة اﻧﺘﺸﺎرا ﻓﻲ اﻟﻌﺎﻟﻢ:ﻣﻘــﺪﻣﺔ
ﻣﺴﺘﻘﻞ إﺿﺎﻓﺔ ﻟﻠﻌﻮاﻣﻞ اﻟﻤﻌﺮوﻓﺔ ﻓﻲ ﺣﺪوث ﻋﻤﻠﻴﺔ ﺗﺼﻠﺐ اﻟﺸﺮاﻳﻴﻦ اﻟﺘﺎﺟﻴﺔ اﻟﻌﺼﺎدﻳﺔ ﻣﺴﺒﺒﺎ ﻧﺴﺒﺔ أﻋﻠﻰ ﻣﻦ اﻷﻣﺮاض
.واﻟﻮﻓﺎة واﻟﺘﻲ ﻣﻤﻜﻦ أن ﺗﻜﻮن ﺑﺴﺒﺐ ﻃﺒﻴﻌﺔ اﻟﺘﻐﻴﺮات اﻟﻌﺼﺎدﻳﺔ ﻟﻠﺸﺮاﻳﻴﻦ اﻟﺘﺎﺟﻴﺔ اﻟﻤﻨﺘﺸﺮة واﻟﺸﺪﻳﺪة ﻓﻲ داء اﻟﺴﻜﺮ
اﻟﻬﺪف ﻣﻦ اﻟﺪراﺳﺔ هﻮ دراﺳﺔ ﺗﺤﻠﻴﻠﻴﺔ ﻟﻨﺘﺎﺋﺞ اﻟﻘﺜﻄﺮة اﻟﻘﻠﺒﻴﺔ ﻟﻤﺮﺿﻰ اﻟﺴﻜﺮي ﻣﻦ اﻟﻨﻤﻂ اﻟﺜﺎﻧﻲ واﻟﻤﺼﺎﺑﻴﻦ ﺑﻘﺼﻮر
.اﻟﺸﺮاﻳﻴﻦ اﻟﺘﺎﺟﻴﺔ وﻣﻘﺎرﻧﺔ هﺬﻩ اﻟﻨﺘﺎﺋﺞ ﻣﻊ ﻏﻴﺮ ﻣﺮﺿﻰ اﻟﺴﻜﺮي
( ﻣﺮﻳﺾ أﺟﺮﻳﺖ ﻟﻬﻢ ﻋﻤﻠﻴﺔ ﻗﺜﻄﺮة ﺗﺸﺨﻴﺼﻴﺔ ﻟﻠﺸﺮاﻳﻴﻦ اﻟﻘﻠﺒﻴﺔ١٥٠)  ﺷﻤﻠﺖ هﺬﻩ اﻟﺪراﺳﺔ اﻟﺘﺤﻠﻴﻠﻴﺔ اﻟﻤﺴﺘﻘﺒﻠﻴﺔ:ﻃﺮﻳﻘﺔ اﻟﺒﺤﺚ
 ﻻﺣﺘﻤﺎل إﺻﺎﺑﺘﻬﻢ ﺑﻘﺼﻮر اﻟﺸﺮاﻳﻴﻦ اﻟﺘﺎﺟﻴﺔ ﻣﻤﻦ ﻟﺪﻳﻬﻢ.ﻓﻲ وﺣﺪة ﻗﺜﻄﺮة اﻟﻘﻠﺐ ﻓﻲ ﻣﺴﺘﺸﻔﻰ اﺑﻦ ﺳﻴﻨﺎ اﻟﺘﻌﻠﻴﻤﻲ ﻓﻲ اﻟﻤﻮﺻﻞ
ﻋﻮاﻣﻞ ﺧﻄﻮرة ﻣﺘﻌﺪدة ﻣﺜﻞ اﻟﺴﻤﻨﺔ واﻟﺘﺪﺧﻴﻦ واﻟﻀﻐﻂ واﺧﺘﻼل دهﻮن اﻟﺪم وﺗﻢ ﺗﻘﺴﻴﻢ اﻟﻤﺮﺿﻰ إﻟﻰ ﻣﺠﻤﻮﻋﺘﻴﻦ ﺑﺎﻻﻋﺘﻤﺎد
.ﻋﻠﻰ وﺟﻮد اﻟﺴﻜﺮي أو ﻋﺪﻣﻪ
 أﻇﻬﺮت اﻟﺪراﺳﺔ ﺑﺄن اﻟﺴﻜﺮي ﻳﻌﻤﻞ ﻋﻠﻰ ﺗﻀﻴﻴﻖ اﻟﺸﺮاﻳﻴﻦ ﺑﺸﻜﻞ ﻣﻠﺤﻮظ وﺗﺒﻴﻦ أن ﻗﺼﻮر اﻟﺸﺮاﻳﻴﻦ اﻟﺘﺎﺟﻴﺔ:اﻟﻨﺘﺎﺋـــﺞ
.ﻣﻨﺘﺸﺮ أآﺜﺮ وأﺷﺪ ﻓﻲ ﻣﺮﺿﻰ اﻟﺴﻜﺮ
© 2009 Mosul College of Medicine
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 أﺛﺒﺘﺖ اﻟﺪراﺳﺔ ﺑﺎن داء اﻟﺴﻜﺮ ﻋﺎﻣﻞ ﺧﻄﻮرة ﻣﻬﻢ ﻟﻤﺮض ﺷﺮاﻳﻴﻦ اﻟﻘﻠﺐ اﻟﺘﺎﺟﻴﺔ ﺑﻐﺾ اﻟﻨﻈﺮ ﻋﻦ وﺟﻮد ﺑﻘﻴﺔ:اﻻﺳﺘﻨﺘﺎج
. ﻋﻮاﻣﻞ اﻟﺨﻄﻮرة اﻷﺧﺮى ﻣﺴﺒﺒﺎ ﻧﺴﺒﺔ أﻋﻠﻰ وأﺷﺪ ﻣﻦ اﻟﻤﺮض وﻗﺪ ﻳﺆدي اﻟﻰ زﻳﺎدة ﻓﻲ ﻧﺴﺒﺔ اﻟﻮﻓﺎة

D

iabetes mellitus is a chronic disease with
approximately
150
million
people
worldwide are suffering from this condition and
the number is expected to rise to 300 million
by 2025(1). With the increasing prevalence,
diabetes is rapidly growing into a global public
health
problem.
For
many
years,
cardiovascular diseases and especially
coronary heart disease (CHD) have been the
main cause of premature death in many
countries. In addition to the other classical risk
factors (age, male sex, smoking, hypertension
and hypercholesterolemia, etc.), diabetes is
recognized as an important risk factor for
cardiovascular disease(2) . A previous study(3)
showed that patients with diabetes mellitus are
at an increased risk for the development of
coronary artery disease. The cardiovascular
disease is a major consequence of this chronic
condition and is regarded as the leading cause
of death in type two diabetes mellitus (T2DM),
(4,5,6)
. Although there has been considerable
improvement in managing patients with
coronary artery disease, unfavorable events
remained heightened among patients with
diabetes;
in
other
words,
diabetes
independently worsens long-term prognosis for
medically treated patients(7,8). Epidemiological
data
from
the
Framingham
Study
demonstrated a two- to fourfold increase in
atherosclerotic disease in diabetic patients and
the risk of death from cardiovascular disease
is much higher for patients with diabetes
compared with those without diabetes(9). Also
diabetic patients who have had myocardial
infarction have a higher mortality rate in the
acute phase of myocardial infarction and in
long-term follow-up even when they were
treated with fibrinolytic regimen. (10-12)
The aim of this work is to study the impact of
diabetes mellitus on coronary arteries (the
characters of coronary artery lesion and its
extent), and comparing
the angiographic
findings between diabetic and non diabetic
patients.

© 2009 Mosul College of Medicine

Patients and methods
Patients
referred
to
Mosul
Cardiac
Catheterization Unit of Ibn-Sena Teaching
Hospital for coronary angiography were
serially included until obtaining a total of 75
diabetic and 75 non-diabetic patients between
February 2007 and August 2007. All of them
predicted to have coronary artery disease
and with different ischemic heart disease risk
factors
including
obesity,
smoking,
hypertension and dyslipidemia. All of them
underwent coronary angiography. Written
informed consent was obtained from all
patients before the study. Some patients had
previously known clinical evidence of CHD
confirmed by typical history of disease and by
the presence of classical electrocardiographic
ischemic changes; not all of them have
positive exercise electrocardiographic test.
The diabetic patients were classified as
having diabetes if it was documented on their
medical reports, if they were taking insulin or
oral hypoglycemic agents, or on the basis of
the national Diabetes Data Group and WHO
criteria for diagnosis of DM
* Symptom of DM plus RBS > 11.1 mmol/L
(200 mg /dL) or
* FBS > 7.0 mmol/L (126 mg/dL) or
* Two –hour plasma glucose > 11.1 mmol/L
(200 mg/dL) during an OGGT(13). The nondiabetic patients were considered as the
control group. Preliminary evaluation of all
patients included the clinical characteristics of
the patients, age, sex, duration of CHD, history
of
myocardial
infarction,
history
of
hypertension and/or if the measured systolic
blood pressure was ≥ 140 mmHg and/or
diastolic blood pressure ≥ 90 mmHg at day of
admission with the presence or absence of the
evidence of target organ involvement,
smoking, (current or prior). Dyslipidemia was
considered as a risk factor if the patient has
any one of the following abnormalities: total
cholesterol > 5.17 mmol/L (200 mg /dL) , low
density lipoprotein > 2.6 mmol/L (100 mg /dL) ,
high density lipoprotein men < 1.15 mmol/L (<
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45 mg /dL). Women < 1.4 mmol/L (< 55
mg/dL), and triglyceride > 1.7 mmol/L (> 150
mg/dL). (16)
The criteria for the metabolic syndrome have
been looked for in both groups(16). As shown
in Table (1). Coronary angiography was
performed at the cardiac catheterization unit
of (Ibn-Sena Teaching Hospital) using
Siemens' *AXIOM Artis equipment (Germany).
We routinely perform angiography in at least
four projections. These projections are
recorded in our data base. Qualitative
angiographic assessment regarding the
presence or absence of significant coronary
artery lesion was done by at least two expert
interventional
cardiologists
during
or
immediately after the procedure. The
angiogram was assessed for the presence or
absence of significant vessel occlusion.
The degree of luminal narrowing was
recorded in percentage of prestenotic
diameter. Internal luminal narrowing of 70%
was considered significant, except for the left
main coronary artery, in which 50% stenosis
was regarded as significant. Based on the
results of coronary angiography, the character
of the lesion was defined as diffuse by the
presence of more than one significant lesion in
the culprit artery or if the obstructed lesion was
more than 20 mm in length(17). Statistical
analysis was performed using Student’s t test
between two proportions and Chi square test.
Data are expressed as means ± SD or n(%).
P ≤ 0.05 was considered statistically
significant.
Table (1): clinical identification of metabolic
syndrome.
Central obesity: waist circumference > 102
cm(M), > 88 cm(F)
Hpertriglyceridemia: Triglycerides >
1.7 m
mol/L
Low HDL cholesterol: <1.0 mmol/L (M), and <
1.3 m mol/L (F)
Hypertension: Blood pressure > 130 mm Hg
systolic or >85 mm Hg diastolic
Fasting plasma glucose > 6.0 m mol/L or
previously diagnosed type 2 diabetes
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Results
Risk Factor Characteristic
Baseline characteristics were comparable
between the patients with T2DM and those
without diabetes mellitus as shown in Table
(2). The results of the analysis of the baseline
clinical characteristics showed that patients
with diabetes were older (mean age was 56.3 ±
7.4 years) than non-diabetic patients (mean
age 53.9 ± 8.8 years). There was an equal
proportion of men and women (48 men 64%)
and (27 women 36%) in both groups. The
current smoking habit was more frequent in
the diabetics 18 (24%) than non-diabetics 10
(13.3%) (p=0.70). Patients with diabetes
more often had arterial hypertension 44
(58.7%) (p=0.05) with a higher incidence of
previous attack of acute myocardial infarction
23 (30.7%). The prevalence of obesity and
metabolic syndrome were higher in diabetics
group (46.7%), (p=0.002) when compaired
with other group as shown in Tables (3) and
(4).
There was no statistically significant
differences in the atherogenic index (the ratio
of TC to HDL lipoprotein cholesterol) between
two groups as shown in Table (5). The mean
duration of DM was 6.33 ± 4.9 y. Most of
diabetic patients seem to have poor control of
their diabetes as the mean FBS for the studied
group was 9.64 ± 3.5.
Angiographic Characteristics
Regarding the angiographic characteristics of
the studied groups, the non-significant lesions
on angiography were more commonly
detected in non-diabetics compared with those
with diabetes (42% versus 12.0% respectively)
(p < 0.001). On the other hand, 19 diabetic
patients (24%) had a smaller vessel size and
more diffuse lesion when compared with nondiabetic patients (p= 0.009). Multivessel
disease {(two vessel disease p= 0.05) and
(three vessel disease p<0.001)} were also
more frequently present in diabetic group than
non-diabetic group, as shown in Tables (6,7).
The left main stem lesion was seen more
frequently in diabetic patients (p< 0.001) as
shown in Table (8).

Any three risk factors
© 2009 Mosul College of Medicine
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Table (2): Clinical characteristics of diabetic and non-diabetic patients.
Variables

Diabetics (n=75)

Non-diabetics (n=75)

Male
Female
Mean age ± SD (yr)
Duration of DM (yr)
Duration of IHD (yr)

48(64.0%)
27(36.0%)
56.3 ± 7.4

48(64.0%)
27(36.0%)
53.99 ± 8.8
--

FBS (mmol/L)
Prior MI
HT

9.64 ± 3.5
23(30.7%)
44(58.7%)
18(24.0%)
10(13.3%)

Sex

6.33 ± 4.9
3.2 ± 3.67

Current
Prior

Smoking

p-value
NS
NS
-NS

3.21 ± 4.71
5.0± 0.5
16(21.3%)
32(42.7%)
16(21.3%)
11(14.7)

-NS
0.05
NS
NS

NS = Not significant
Table (3): Obesity parameters of the studied groups.
BMI
< 25 (Normal)
25 – 30(over wt)
30 -35
35 -40
>40
Total
Men>102
Women>88

Diabetes (n=75)
Non-diabetes (n=75)
No.
%
No
%
5
6.6%
11
14.6%
26
34.6%
25
33.4%
18
24.0%
21
26.7%
17
22.7%
11
14.7%
9
12.0%
7
9.3%
75
100%
75
100^%
Waist circumference of studied groups
53

70.7%

46

p-value
0.05
NS
NS
NS
NS
--

61.3%

NS

NS= not significant.
Table (4): Metabolic syndrome in the studied groups.
Patients
Diabetes
Non-diabetics

Total
75
75

Metabolic syndrome
No.
35
17

p-value

%
46.7%
22.7%

0.002

Table (5): Lipid profile in the studied groups.
Lipid
TC (mmol/L)
LDL (mmol/L)
HDL (mmol/L)
TG (mmol/L)
Atherogenic index

Target
>5.17
>2.6
men <1.15
women < 1.4
> 1.7
>5

Diabetes (n=75)

Non-diabetes (n=75)

p-value

No.
15
14

%
20.0
18.7

No.
12
12

%
16.0
16.0

10

13.3

14

18.7

NS

16
30

21.3
40.0

14
28

18.7
37.3

NS
NS

NS
NS

NS = Not significant
© 2009 Mosul College of Medicine
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Table (6): Angiographic data of the studied groups.
Extent of Coronary disease
No significant lesion
Single vessel
Two vessel disease
Three vessel disease

Diabetes (n=75)
No.
%
9
14
27
25

12.0
18.7
36
58.7

Non-diabetes (n=75)
No.
%
32
17
10
16

42.7
22.7
13.3
21.3

p-value
<0.001
NS
0.05
<0.001

NS = Not significant
Table (7): Characteristics of coronary angiography.
Patients
Diabetes
Non-diabetes

Total
75
75

Diffuse vessels disease
No.
19
8

p-value

%
25.3
10.7

0.0099

Table (8): The culprit coronary artery of the studied groups.
Coronary artery
LMS
LAD
Cx
RCA

Diabetes (n=75)
No.
3
55
39
42

%
4.0
73.3
52.0
56.0

Non-diabetes (n=75)
No.
2
32
19
22

%
2.7
42.7
25.3
29.3

p-value
<0.001
NS
<0.001
NS

NS = Not significant

Discussion
This study was carried out to assess the
effect of Type 2 diabetes mellitus (T2DM) as a
risk factor for coronary artery disease on
coronary angiographic findings comparing it
with non-diabetic patients. Like another
study(2), we found that diabetic patients usually
possess multiple coronary risk factors as
shown in the analysis of their baseline clinical
characteristics which revealed that diabetic
patients were older, (probably because T2DM
more commonly occurs in older patients when
compared with type one diabetes mellitus and
in some it may be discovered lately from its
actual onset) with a higher prevalence of
hypertension
and
previous
myocardial
infarction. Their atherogenic index was not
significantly higher than non-diabetics as in
some other studies(18); this may be due to the
effect of using statin drugs in both groups.
These risk factors although were statistically
not significant probably because of the small
© 2009 Mosul College of Medicine

sample of the study which required to increase
in further study, are potentiated by
hyperglycemic state. This explains why
diabetic patients are more likely to have
coronary
atherosclerotic
disease
when
compared with non-diabetic patients. The
metabolic syndrome was more in diabetics due
to the occurrence of cluster of defining risk
factors. On the basis of these differences, a
worse angiographic outcome in this group of
patients could be expected. The angiographic
findings in this study revealed that nonsignificant coronary lesions were more
common in non-diabetic patients (42%). This
finding probably raises the importance of
proper and careful selection of non-diabetic
patients for coronary angiography and they
should undergo non-invasive procedure like
tread mill stress test before doing angiography.
On the other hand, the presence of diabetes
in a patient suspected to have CHD may be
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strong indication for coronary angiography for
confirmation of the disease, determine the
choice of therapy and assess the prognosis.
The angiographically significant atherosclerotic coronary lesion among patients with
diabetes was more diffuse than non-diabetics,
as found in another study(19) which showed
that diabetic patients were associated with
more extensive and diffuse coronary
atherosclerosis. (20) In addition, the prevalence
of multi-vessel disease was higher among
diabetics similar to the other studies(21).
The incidence of the left main stem lesion
was higher in diabetics as in another study(22).
These finding probably may explain why
diabetic patients with CHD have worse
prognosis with higher mortality rate than nondiabetic patients(7-11) .
There are many mechanisms that explain
the higher incidence of stenosis and occlusion
rate in diabetic patients. These mechanisms
include:
1. Haemostatic abnormalities; that predispose
them for increased risk of vascular
thrombosis.
Platelet
aggregation
is
increased with enhanced synthesis of
thromboxane A2(23) and platelet activation
(platelet factor 4 and ß-thromboglobulin)
can be elevated (24).
2. A relative hypercoagulability state may be
present in diabetic patients. Procoagulant
factors include fibrinogen, factor VII, and
von Willebrand factor may be increased in
diabetics while the synthesis of prostacyclin
is reduced(25). While fibrinolysis may be
attenuated because of increases in
plasminogen activator inhibitor type 1 and
lower levels of urokinase-type plasminogen
activator(26).
3. Functional abnormalities of the vascular
endothelium; diabetic patients have some
vascular endothelial dysfunction which may
further enhance the tendency to vasospasm
and coronary thrombosis as hyperglycemia
causes
endothelial
dysfunction
by
decreasing the production of endotheliumderived relaxing factor(27), increasing
oxidative stress by vascular protein
glycation(28) and free radical formation(29),
and decreasing prostacyclin production(30).
© 2009 Mosul College of Medicine
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Moreover; lipoprotein abnormalities(31) may
impair endothelium- dependent relaxation(32)
and a greater growth factor stimulation
occurs in diabetics(33). These factors are
likely to produce a prothrombotic state in
patients with diabetes, and may account for
more aggressive coronary artery lesion. All
these mechanisms, the prothrombotic state,
imbalance of fibrinolytic systems and
endothelial dysfunction may contribute and
explain the problem of coronary stenosis
with poor angiographic outcome in patients
with diabetes mellitus. In this study the
incidence of previous myocardial infarction
{23 (30.7%)} was more in diabetic patients
when compared with non-diabetics {16
(21%)} and this is probably due to the more
advanced coronary artery disease in
diabetic patients.
Over-weight and obesity are associated with
insulin resistance and metabolic syndrome.
However the presence of abdominal obesity is
more highly correlated with metabolic
syndrome than the elevated BMI. The clinical
significance of insulin resistance is gaining
prominence, and has been associated with
several medical conditions such as polycystic
ovarian syndrome and syndrome X. While
insulin resistance may precede the onset of
type 2 diabetes, its presence portends a
heightened risk of occurrence of myocardial
infarction(34) and stroke (35). Indeed, the United
Kingdom
Prospective
Diabetes
Study
(UKPDS)
showed
a
reduction
in
macrovascular events by improving insulin
resistance with Metformin in obese patients
with type 2 diabetes. (36) Although the precise
mechanisms for the deleterious effects of
insulin resistance remain uncertain, excessive
free fatty acids is likely to be a major
contributor. They reduce production of the
nitric oxide and other vasodilatory substances
mediated through reactive oxygen radicals(37).

Conclusion
Two major clinical implications may derive
from our findings.
* First: diabetes is often associated with other
risk factors that predispose to coronary heart
disease and may influence the outcome.

70

Annals of the College of Medicine
* Second: diabetic patients will have a worse
angiographic outcome. Diabetic patients with
suspected CHD are strong indication for
coronary angiography which provide the
clinician valuable information regarding the
confirmation of the presence or absence of
coronary artery disease, the prognosis of the
patients with CHD and it determines the choice
of therapy whether drug therapy, coronary
stenting or surgical by pass graft depending on
the type and the number of the coronary
arteries involvement.
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