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Abstract

Background and objective: There are many modifiable risk factors that are closely
associated with coronary artery disease. The aim of this study was to assess the
association between some coronary risk factors and the angiographically documented
coronary artery disease.

Methods: This descriptive cross-sectional study was based on review of hospital records
of 310 consecutive patients who underwent coronary angiography in Erbil Cardiac Center.
A questionnaire was used to record patient’s demographic profile, coronary risk factors and
the severity of stenosis in percentage.

Results: Of the 310 patients, 69.4% had evidence of coronary artery disease on coronary
angiography. Male gender, age, diabetes, and smoking habit were strongly associated
with angiographically documented coronary artery disease, while the association of
hypertension and family history were not statistically significant. Only male gender was
strongly associated with severity of coronary artery disease.

Conclusion: The angiographic extent of coronary artery disease was found to have
the strongest positive correlation with male gender and the weakest with hypertension.
The most important predictive factors for coronary artery disease positivity were age,
diabetes and smoking status. Hypertension and family history of premature coronary artery
disease did not prove to be either a significant predictor of coronary artery disease at
coronary angiography or an important determinant of coronary artery disease severity.
Keywords: Coronary Disease, Risk Factors, Angiography.

Introduction measures. These include smoking, dyslipi-

Cardiovascular disease (CVD) is common demia, hypertension, diabetes, abdominal
in the general population, affecting the obesity, psychosocial factors, daily
majority of adults after the age of 60 years. consumption of fruits and vegetables,
The prevalence of coronary artery disease regular alcohol consumption, and regular
(CAD), which could be manifested by physical activity.®> Atherosclerosis is
myocardial infarction, angina pectoris, responsible for almost all cases of CAD.
heart failure, and coronary death, is This insidious process begins with fatty
approximately one-third to one-half that streaks that are first seen in adolescence;
of total CVD." No other life-threatening these lesions progress into plaques in early
disease is as prevalent or expensive to adulthood, and culminate in thrombotic
society, and persons with CVD are likely = occlusions and coronary events in middle
to die from their disease. Longevity has age and later life.®> A variety of factors,
increased and age-specific death rates often acting in concert, are associated
from CVD, CAD, and stroke have declined with an increased risk for atherosclerotic
since 1975, although at a slower rate since plaques in coronary arteries and other
1990. The number of CVD deaths remains arterial beds.* Risk factor assessment
high.2 Many of the important risk factors for ~ is useful in adults to guide therapy for
CVD are modifiable by specific preventive dyslipidemia, hypertension, and diabetes,
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and multivariate formulations can be used
to help estimate risk for coronary disease
events.>® Based upon the absolute,
relative, and attributable risks imposed
by the various risk factors, concepts of
"normal" have evolved from wusual or
average to more optimal values associated
with long-term freedom from disease. As
a result, optimal blood pressure, blood
glucose, and lipid values have been
revised downward in the past 20 years.”®
It has been asserted that approximately
one-half of all patients suffering a CAD
event have no established risk factors
other than age and gender, a claim that
has contributed to efforts to identify other
markers of cardiovascular risk.'”"" The
accuracy of this assertion was tested in two
retrospective analyses.'*'* Cardiovascular
disease is a major cause for mortality and
morbidity in the world. The disease in Iraq
is responsible for significant morbidity and
mortality, and according to annual report
of Ministry of Health at 2009 both the
number of patients admitted and those
visiting clinics for cardiovascular disease
is increasing.’”® All risk factors, including
family history, hypertension, tobacco
abuse, age, sex and diabetes also have
been found to be associated with an
increased risk of coronary artery disease.
Limited information is available concerning
the predictive value of these variables
and their relationship to angiographically
defined coronary artery disease.’®'® The
purpose of this study was to determine
the relationship between angiographically
defined coronary artery disease and some
of the known risk factors, and to determine
the value of risk factors in predicting
the presence of coronary artery disease
in patients who undergo coronary
angiography.

Methods

The study was conducted at the Erbil
Cardiac Center located in Erbil City, Iraqi
Kurdistan Region. This Cardiac Center
was established in 2007 and receives
around 25 patients daily for assessment of

cardiovascular disease. It includes two
fully equipped cath labs, where 5 to
10 diagnostic and interventional catheteri-
zation procedures are carried out by expert
cardiologist on daily basis. The center
receives patients from all parts of Iraq. This
study was a descriptive cross-sectional
study based on review of hospital records.
The study was extended from mid
February 2010 to June 2011.The study
included 310 consecutive patients (male
and female) who underwent cardiac
catheterization for evaluation of suspected
coronary artery disease from October 2008
to October 2010 in the Erbil Cardiac
Center. Six independent variables were
assessed including age, gender, hyperten-
sion (yes or no), smoking (current, past
or never), diabetes (yes or no), and
family history of CAD. This study included
review of hospital records of 310
patients who were consecutively referred
to our tertiary care medical center for
angiographicevaluation of their typical
or atypical clinical symptoms during Jun
2008 to December 2009. All patients
underwent a diagnostic coronary angiogra-
phy according to standard techniques.
Before angiography, a detailed coronary
risk profile was obtained for every patient.
Those patients smoking at least one
cigarette per day were defined as current
smokers, whereas the ‘ex-smokers’
category included former smokers who had
quit smoking for at least one year and
the ‘not smokers’ category included those
without any current or past history of
smoking. Patients with mean blood
pressure level greater or equal to 140/90
mmHg or those reported taking antihyper-
tensive medications were classified as
hypertensive.'® The diagnosis of diabetes
was established when the fasting
plasma glucose levels were higher than
126 mg/dL or the patient reported receiving
hypoglycemic treatment.” The family
history for premature CAD was regarded
positive, when the patient reported having
a male first-degree relative with an acute
coronary event before the age of 55 years
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or a female first-degree relative with a
coronary manifestation before the age of
65."® As the data on patient’s height, weight
and lipid profile were not complete or
not reliable, obesity and dyslipidemia
were not included in the results as risk
factors of CAD. In Cardiac Center,
coronary angiography is usually performed
by the Judkins or Sones technique. Multiple
views of the right and left coronary arteries
are recorded. The presence and severity
of coronary artery disease is determined by
consensusopinion of two experienced inter-
ventional cardiologists to ensure reliability
of the findings. The coronary circulation
is divided into 29 segments and the
degree of stenosis is coded for each
segment. Angiograms were assessed
independently by experienced interven-
tional cardiologists. Normal vessels/mild
CAD was defined as <50% stenosis in all
epicardial vessels. Significant CAD was
defined as angiographic atherosclerotic
involvement of more than 50% in at
least one major coronary artery or its
major branches.'’® The severity of CAD
was assessed from the number of
involved coronary vessels with significant
luminal obstructions. Based on specific
angiographic findings, patients were
divided into two distinct groups, CAD
positive and CAD negative groups, and the
CAD positive group were sub classified
into severe, or obstructive (two or more
vessels diseased or more than 70 %
luminal narrowing) and non severe or
non-obstructive groups. To identify risk
factors associated with the presence,
severity and extent of coronary artery
disease discovered at angiography,
comparison was made between those
with significant CAD and those without
significant coronary artery disease (i.e., the
presence of any segment with > 70%
stenosis of the luminal diameter).

Statistical analysis

Data analysis was made through the
statistical package for the social sciences
(version 15). Data were reported as
meanstSD, or proportions as appropriate.

Comparison between categorical variables
was performed by using contingency tables
and chi square test. Logistic regression
analysis was made for controlling for po-
tential confounders where the factors found
to be significantly associated with positive
CAD were entered to the logistic regres-
sion model. The difference was considered
significant when P-value <0.05. The study
proposal was approved by the scientific
committee at the College of Medicine of
Hawler Medical University. The approval of
the Cardiac Center was also obtained for
accessing the patients’ records

Results

Of the 310 patient who referred for
coronary angiography for the possibility of
having coronary artery disease, 175
(56.5%) were male and 135 (43.5%) were
female. Their agexSD was 57.9+11.2;
63.819.3 for male patients and 52.3.719.7
for female patients. Details of participants’
socio-demographic  characteristics and
presence of risk factor for CAD are showed
in Table 1.

Table 1: Details of the participants’
socio-demographic  characteristics and
presence of risk factor for CAD

Characteristic No. (%)
Gender

Male 175 56.5
Female 135 43.5
Age group

<50 71 22.9
50-59 105 33.9
60-69 86 27.7
>70 48 15.5
Employment status

Employed 49 15.8
Self-employed 126 40.6
Retired 20 6.5
Housewife 115 371
Risk factors for CAD*

Hypertension 193 62.3
Ex-smoker® 43 13.9
Current smoker 43 13.9
DM** 43 13.9
Family history of CAD 79 25.5

@ Patients who had quit smoking for at least one year
* Coronary artery disease
** Diabetes mellitus
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Of the 310 patients, 215 (69.4%) had
evidence of CAD on coronary angiography,
and 95 (30.6%) had normal coronary
angiography. Of the 215 patients who had
positive coronary angiography, 180(83.7%)
had obstructive CAD while 35(16.3%) had
non-obstructive CAD. The final decision
following coronary angiography according
to background risk factors, comorbidities
and angiographic results were to offer
no treatment for 37 (11.9%) patients, 98
(31.6%) patients were advised to continue
on medical treatment (included those
beyond intervention), 105 (33.9%) patients
were candidate for percutaneous
transluminal coronary angioplasty (PTCI),
and 70 (22.6%) patients were referred for
coronary artery bypass grafting (CABG)
(Table 2). Positive coronary angiography
was more common among males (84.6%)
than females (49.6%). This difference was

statistically significant (P <0.001). Positive
coronary angiography was also statistically
significant higher among smokers (93%)
and ex-smokers (86.0%) than non-smokers
(61.6%), P <0.001 and among patient
with diabetes (85.2%) than non-diabetics
(63.1%), P <0.001. Positive coronary an-
giography results were highest among age
group 60-69 years old (81.4%) followed by
70 years and older group (77.1%), 50-59
years old group (71.4%) and below
50 vyears old group (46.5%). These
differences were statistically significant
(P<0.001). There was no statically signifi-
cant difference between hypertensive and
non-hypertensive patients and between
those having family history of coronary
health disease and those not having family
history. The details of the association
between coronary angiographic results and
different risk factors are shown in Table 3.

Table 2: Details of the disease characteristics of the study sample.

Disease characteristic No. (%)
Result of coronary angiography

Normal 95 30.6
Positive catheterization 215 69.4
Obstructed CAD 180 83.7
Non-Obstructed 35 16.3
Final decision

No treatment 37 11.9
Continue treatment 98 31.6
Candidate for PCI 105 33.9
Referred for CABG 70 22.6

Table 3: Association between coronary angiographic results and different risk factors.

Result of Catheterization

Characteristic Normal (n=95) Positive (n=215) Total

No. (%) No. (%) No. (%) P
Gender
Male 27 15.4 148 84.6 175 100.0 <0.001
Female 68 50.4 67 49.6 135 100.0 ’
Hypertension
No 41 35.0 76 65.0 117 100.0 0.191
Yes 54 28.0 139 72.0 193 100.0 ’
Smoking
Not smoker 86 38.4 138 61.6 224 100.0
Ex-smoker 6 14.0 37 86.0 43 100.0 <0.001
Current smoker 3 7.0 40 93.0 43 100.0
Diabetes mellitus
No 82 36.9 140 63.1 222 100.0 <0.001
Yes 13 14.8 75 85.2 88 100.0 ’
Family History
No 71 30.7 160 69.3 231 100.0 0.953
Yes 24 30.4 55 69.6 79 100.0 ’
Age group
<50 38 53.5 33 46.5 71 100.0
50 - 59 30 28.6 75 71.4 105 100.0 <0.001
60 — 69 16 18.6 70 81.4 86 100.0 :
70+ 11 22.9 37 771 48 100.0
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Of the 215 patients who had CAD on
angiography, obstructive type was more
common among male patients (89.2%)
than females (71.6%) with a statistically
significant difference (P <0.001. The
association between severity of CAD on
coronary angiography and other risk
factors were not statistically significant

as the details are shown in Table 4.
Logistic regression analysis showed high
predictive value for positive coronary
angiography in male gender (OR=6.361),
current smokers (OR=7.614), diabetic
patients (OR=4.216) and the elder
patients. The details of these associations
are shown in Table 5.

Table 4: Association between severity of CAD at angiography and different risk factor.

Severity of disease
Non-obstructive

Characteristic (n=35) obstructive (n=180) Total

No. (%) No. (%) No. (%) o]
Gender
Female 19 28.4 48 71.6 67 100.0 0.001
Male 16 10.8 132 89.2 148 100.0 ’
Hypertension
No 13 17.1 63 82.9 76 100.0 0.808
Yes 22 15.8 117 84.2 139 100.0 ’
Smoking
Not smoker 27 19.6 111 80.4 138 100.0
Ex-smoker 2 54 35 94.6 37 100.0 0.114
Current smoker 6 15.0 34 85.0 40 100.0
Diabetes Mellitus
No 24 17.1 116 82.9 140 100.0 0639
Yes 11 14.7 64 85.3 75 100.0 ’
Family History
No 25 15.6 135 84.4 160 100.0 0658
Yes 10 18.2 45 81.8 55 100.0 ’
Age group
<50 4 12.1 29 87.9 33 100.0
50 -59 13 17.3 62 82.7 75 100.0
60 — 69 10 14.3 60 85.7 70 1000 0692
70+ 8 21.6 29 78.4 37 100.0

Table 5: Logistics regression for the coronary angiography and different risk factors.

Characteristic OR 95% CI P
Gender

Female Reference

Male 6.361 3.305 12.244 <0.001
Smoking

Not smoker Reference

Ex-smoker 2.242 0.775 6.487 0.136
Current smoker 7.614 2.011 28.829 0.003
Diabetes mellitus

No Reference

Yes 4.216 2.011 8.836 <0.001
Age group

<50 Reference

50 -59 4.740 2.143 10.486 <0.001
60 — 69 7.989 3.290 19.396 <0.001
70+ 7.030 2.619 18.871 <0.001
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Discussion

Male gender, age, diabetes, and smoking
habit were strongly associated with
angiographically documented CAD.
Hypertension has been found to be an
important risk factor for the development
and prognosis of coronary artery disease.
The fact that hypertension does not seem
to discriminate at the angiographic level in
this and other studies’ may be due to
the weakness of the measure used, that is,
a history of the presence or absence of
hypertension. If we could measure the total
impact in terms of the duration and degree
of elevation of the blood pressure, the
presence of hypertension might well be
found to be more significant. In our study,
being a male was the only risk factor
associated significantly with severity of
coronary artery disease. According to
logistic regression analysis and in order of
decreasing frequency age (OR=7.989),
smoking habit (OR=7.614), male gender
(OR=6.361) and diabetes (OR=4.216) have
the highest predictive value for positive
coronary angiography. According to this
analysis that the risk in ex-smoker
(OR=2.242) were not significant which
should encourage smokers at risk to quit
smoking. In our study, the angiographic
extent of CAD was found to have the
strongest positive correlation with male
gender and the weakest with hypertension.
In terms of CAD positivity, the most
important predictive factor was smoking
status. According to our findings, the CVD
risk factor profile of catheterized patients
is associated with coronary angiographic
findings in a selective way. Furthermore,
large-scale angiographic studies are
required to delineate the clinical implica-
tions of such an association between
clinical and angiographic features in the
primary care setting. In the current study,
we reported a high prevalence of hyperten-
sion, as well as a considerable prevalence
of angiographically demonstrated coronary
artery disease. This finding should
definitely raise major concerns in terms
of preventive cardiology effectiveness.

The current study assessed the independ-
ent potential of every single risk factor
to predict the angiographic extent of
CAD and derived the following order of
decreasing significance: age, smoking,
male gender, diabetes, and hypertension.
In an additional angiographic study, Ning
et al suggested that advanced coronary
damage were more likely in patients with
older age,® confirming the significant
association of age with angiographic CAD
severity. An Australian study that enrolled
594 participants similarly reported male as
a significant predictor of CAD severity.
However, it also has shown other
significant predictors including diabetes,
lifetime smoking dose, ratio of total
cholesterol-to-HDL-C, lipoprotein (a), age,
positive family history, and hypertension.?'
In both studies, hypertension correlated
weakly with the number of affected
coronary arteries. Moreover, in our study,
diabetes was a relatively poor predictor
in terms of angiographic CAD severity,
compared with other established risk
factors. Contrary to our findings, Saleem et
al revealed a positive linear correlation
of glycosylated hemoglobin and diabetes
duration with Gensini score in patients
admitted with acute myocardial infarction.?
In the same direction, Zornitzki et al
concluded that diabetes was strongly
associated with the extent of coronary
angiographic findings in women undergo-
ing diagnostic coronary angiography.?
Additional information for risk assessment
in patients with CAD can be provided
by novel markers and proper lipid profile
that serve as complementary predictors
of atherosclerotic burden.?* Numerous
studies have investigated the potential
use of emerging adjunctive biomarkers
such as adiponectin, lipoprotein (a), tumor
necrosis factor-a and interleukin 6,
urinary 8-isoprostane levels, C-reactive
protein, and other inflammatory markers.
Biochemical data on these new markers
were not available in our study. We
basically evaluated the risk factors of
established prognostic value of CAD, and
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this does not necessarily eliminate the
clinical significance of our findings because
several studies have indicated that novel
biomarkers are not superior but only com-
plementary to established risk factors.?
Potentially confounding variables, such as
physical activity level and socioeconomic
factors, were not readily available. The
lack of a detailed quantitative severity
assessment tool is an additional limitation
of our study. However, the number of
vessels diseased is a widely recognized
severity index that reflects the anatomic
extent of coronary stenosis and is best
suitable for our study with 310 participants.
In fact, our main interest was the
established risk factors that have proven to
be of greater predictive value for adverse
cardiovascular outcomes, compared with
the emerging risk markers. However,
important risk factors like obesity and
dyslipidemia could not be studied due to
lack of complete data on these factors in
the patients’ records. The relatively small
sample size is another important limitation
of this study and this could be attributed to
inability to establish association between
well known major risk factors and CAD and
its severity. Reliability of hospital records in
Iragi context is another issue of concern.
These records are usually not complete
and in many instances not correct.
Therefore, future similar studies in Iraqi
context should rely more on prospective
studies with collecting data from patients
directly.

Conclusion

The angiographic extent of CAD was found
to have the strongest positive correlation
with male gender and the weakest with
hypertension. In terms of CAD positivity,
the most important predictive factors were
age and smoking status. Hypertension and
family history of premature CAD did not
prove to be either a significant predictor
of CAD at coronary angiography or an
important determinant of CAD severity.
According to our findings, the CVD risk
factor profile of catheterized patients is

associated with coronary angiographic
findings in a selective way. Large-scale
angiographic studies are recommended
to delineate the clinical implications of
such an association between clinical and
angiographic features in the primary
care setting. Institute counselling and
educational methods are recommended to
encourage people to reduce their risks
for developing heart disease.
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