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Abstract
Background: Smoking is a well-recognized risk factor of CAD, angiographic profile and traditional risk factors among
smoker patients varies, along with their clinical presentation and outcome. Objective: This study has been conducted to
focus on the angiographic profile of smoker patients presenting with CAD and to explore the prevalence of their
additional of risk factors. Method: This study has been enrolled among 328 smoker patients with CAD presenting to ER
of SSH-cardiac Center/ Erbil from Jan 2017 to March 2020. Results: The study population was composed of 320 males
(97.6%) and 8 females (2.4%). The mean age was 39.07+12.3 years, with an age range of 20-75. The results showed that
smoker patients with CAD had occlusive CAD (79.3%). The prevalence of most commonly occluded artery was LAD
(43.8%) during CoA presenting with AWMI. The prevalence of risk factors was, Hypertension (37.8%), positive family
history (40.2%), high levels of LDL (53.7%), Lowered levels of HDL (31.7%), elevated levels of TC (31.7%), elevated
levels of TG (29.3%). It was noted that 29.3% were Diabetic, and according to the HbA1c levels, of 34.1% was diabetic,
this clarifies that 4.8% of the smoker patients were undiagnosed DM (Newly diagnosed DM). Conclusion: Smoking is
associated with the angiographic profile, traditional risk factors and their clinical outcomes. AWMI was mostly observed
among smoker patients owing to LAD lesions.
Keywords: Coronary Artery Disease, Smoking and Cardiovascular Health, LAD occlusion in Smokers, Risk Factors of
CAD, Anterior Wall Myocardial Infarction.
Copyright © 2020 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International
License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original
author and source are credited.

INTRODUCTION
Coronary Artery Disease is a state of
accumulation of atherosclerotic plaques in the coronary
arteries, heading to dysfunctioning of the corresponding
myocardium, known as Myocardial Infarction (MI). It
is a common multifarious public health issue now a
days and counted as one of the leading cause of
morbidity and Mortality in both developed and
developing countries [1].
Epidemiological studies strongly support the
assertion that cigarette smoking in both men and
women increase the incidence of Myocardial Infarction
and Fatal Coronary Artery Disease [2-12]. Even low-tar
cigarette and smokeless tobacco have been shown to
increase the risk of cardiovascular events in comparison
to non-smokers [13, 14].
Cardiovascular diseases are affecting millions
of people worldwide, in both developed and developing
countries. The death rates attributing to the disease has

shown a decline in most of the developed countries in
the previous decades, however it is still the leading
cause of death and exerts a heavy social and economic
toll globally. Similar to many high-income countries
during the 20 century, low- and middle-income
countries are seeing an alarming increase in the rates of
Cardiovascular disease, and this change is accelerating
that is responsible for 80% of global deaths [15]. CAD
includes a spectrum of manifestations ranging from
asymptomatic atherosclerotic diseases to Acute
Coronary Syndrome which includes STEMI, NSTEMI
and Unstable Angina.
Smoking has been shown to accelerate
atherosclerosis and precipitate AMI by multiple
mechanisms, such as (1) increases the levels of serum
low-density lipoprotein-cholesterol (LDL-C) and
triglyceride concentrations and reduces serum highdensity lipoprotein-cholesterol (HDL-C); (2) stimulates
the free radical to oxidize LDL-C molecules, this leads
the oxidized LDL-C molecules to accumulate within the
arterial wall; (3) induces vascular inflammation
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characteristic of atherosclerosis, as reflected by higher
serum C‐ reactive protein levels in smokers; and (4)
The nicotine and free radicals in the cigarette activates
the sympathetic nervous system (SNS) and leads
increase of heart rate, contractility and wall tension
[16].
The nicotine via its hemodynamic effects
contributes to acute cardiovascular events, although
current evidence suggests that the effects of nicotine are
much less important than the prothrombotic effect of
cigarette smoking or the effect of carbon monoxide.
Consequently, this increase causes high
myocardial oxygen demand to heart. The high activity
of SNS due to nicotine effect results in increased
oxygen demand to myocardium. The myocardial
oxygen flow is decreased through coronary arterial
vasoconstriction. In addition, cigarette smoking causes
increase in the levels of carboxyhemoglobin in the
blood, with the potential to further reduce myocardial
oxygen delivery from oxyhemoglobin [16].
In patients with heart disease smoking may
cause deterioration in cardiac performance and induces
coronary vasoconstriction. Other adverse effects of
smoking on cardiovascular system includes an increase
in platelet reactivity and an increase in fibrinogen
concentration [17].
A clinical trial showed that cigarette smoking
plays an important role in Prothrombotic consequences
on cardiovascular system [18].
These effects on systemic and coronary
hemodynamics, lipid metabolism and hemostasis may
contribute to the long term adverse consequences of
smoking [17].
These effects are present in almost all of the
smoker patients, regardless of any other additional risk
factor for CAD.
With addition of any other traditional risk
factors for CAD, these impacts might have more effects
on the cardiovascular health status.
The association of a positive family history of
CAD, Dyslipidemia, Hypertension and Diabetes
Mellitus (DM) with smoking is known and all are
related to Premature CAD [19-21].
The evidence linking cigarette smoke exposure
with cardiovascular disease is clearly present, yet the
exact component of cigarette smoke and the mechanism
responsible for this association have not been clearly
elucidated [22].
Due to the important role of smoking in CAD,
this study aimed to update the clinical observations of

smoking related cardiovascular disease and to analyze
the prevalence of most frequent cardiovascular risk
factors in smoker patients. Also to shed light on their
Angiographic Profile and Determine most commonly
occluded Coronary Artery in smoker patients.
Abbreviations:
AWMI = Anterior Wall Myocardial Infarction
CAD = Coronary Artery Disease.
LAD = Left Anterior Descending
RCA = Right Coronary Artery
LCX = Left Circumflex Artery
CoA = Coronary Angiography
HDL = High Density Lipoprotein
LDL = Low Density Lipoprotein
TG = Triglyceride
TC = Total Cholesterol
INOCAD = Ischemia with No Obstructive
Coronary Artery Disease
IHD = Ischemic Heart Disease

MATERIALS AND METHODS
Study Population
The study population comprised 328
consecutive patients with Coronary Artery Disease,
admitted to the causality department of the Surgical
Specialty Hospital – Cardiac Center – within 12 h of the
onset of clinical signs and symptoms from Jan 2017 to
March 2020. All patients aged between 20 and 75 years
were included in this study. Diagnostic criteria of CAD
were followed according to the guidelines of the
European Society of Cardiology, such as when the
patient is presented with typical chest pain, diagnostic
electrocardiogram (ECG) changes, and a significant
elevation of cardiac enzymes. Exclusion criteria for
patients and controls included pregnancy, anemia, and
kidney failure. Patients subsequently underwent
coronary angiography and revascularization by either
primary PCI or pharmaco-invasive PCI or CABG
surgery after obtaining informed consent with Their
Family.
Statistical Analysis of Data
Data were analyzed using the Statistical
Package for Social Sciences version 23 (SPSS, IBM,
Armonk, NY, USA). Differences in variables were
tested using Student’s t-tests. P <0.05 was considered
statistically significant.
Ethical Consideration
All the data has been anonymous and not the
relevant personal information’s of the patients has been
shown. The data was not collected from the patients
directly, but it was collected from the Admission File of
the patients and consent was taken from the Data
Registry Department of SSH-Cardiac Center. The
patient’s personal states, name and other direct
indicators have therefor been anonymousized.
Laboratory Analysis
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The serum levels of lipid profile parameters,
including total cholesterol (TC), HDL-C, LDL-C, and
TG, were determined at the admission of the patient
presented with AMI. These laboratory tests were carried
out using Cobas c311 chemistry analyzer (Roche
Diagnostics, Basel, Switzerland) for sample analysis.

in this present study, and according to the study
parameters their information’s has been analyzed. Of
the total number on patients included in the study was
320 (97.6%) male, and 8 (2.4%) female. The mean age±
SD was 39.07± 12.3 years, with an age range of 20-75
years old.

Hyperlipidemia was defined as serum
cholesterol of ≥ 200 mg/dl, triglyceride (TG) >200
mg/dl, low-density lipoprotein > 130 mg/dl, HDL-C <
50 mg/dl for female and < 40 mg/dl for male, for known
cases of dyslipidemia and/or those on medication for
dyslipidemia.

The prevalence of CAD among smoker
patients was highest among the male age group of 3039 years of age (55.5%), then followed by 17.1% of
male patients through age group of 50-59 years of age.
While all the included female patients were among 5059 years of age. Interestingly, the prevalence of CAD
among very young (20-29 years of age) smoker male
patients was 13.1%, while none of the smoker female
patients had prevalence of CAD at this rage of age
group.

Obstructive CAD was defined as ≥ 70% lesion
in major arteries or ≥ 50% lesion in left main coronary
artery. Intermediate disease was defined as 50% to 69%
stenosis of major arteries. Whereas minimal disease (No
critical lesion) was defined as ≤ 50% lesion, and
together they were combined and classified as having
non-obstructive disease.

RESULTS

This clarifies that smoking habit with an
increased risk for Cardiovascular health have stronger
impact at a younger age in males than females. And this
showed a statistically significant difference with a P
value of 0.013

A total of 328 smoker patients who have been
admitted to SSH-Cardiac Center/ Erbil-Iraq, due to one
of the manifestations of CAD (STEMI, NSTEMI and
Unstable Angina) during the study period was included

Figure one summarizes the prevalence of CAD
among smoker patients in relation with Age groups and
Gender.

Fig-1: The Prevalence of CAD among smoker patients in relation to Age groups and Gender
About the additional Risk Factors for CAD in
smoker patients, the most frequently observed risk
factor was dyslipidemia. The prevalence of their lipid
parameters were shown as, 53.7% with high levels of
LDL, 31.7% with low levels of HDL and high levels of
Total cholesterol and 29.3% with high levels of
Triglyceride. The mean concentration of LDL was
126.8±24.2 mg/dl in males and 147±9.2 mg/dl in
females, the mean concentration of HDL was 44.3
mg/dl and 44.5 mg/dl in males and females

respectively. While the mean concentration of TC was
higher in females (313.5±20 mg/dl) than in males
(176.47±71 mg/dl) and this was statistically significant
with a P value of 0.0001. Similarly, the mean
concentration of TG was higher among females
(216±36 mg/dl) than in males (184±30) this also was
statistically significant with P value of 0.043
Figure two shows the mean concentration of
lipid parameters in relation to Gender.
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Fig-2: The Mean Concentration of Lipid Profile Parameters in Relation to Gender
Furthermore, the prevalence of Other
traditional risk factors for CAD in smoker patients was,
Positive Family History of CAD (40.2%), Hypertension
(37.8%), and Diabetes Mellitus (29.3%). The
prevalence of Undiagnosed DM among smoker patients
with CAD was 4.8%, in which they were unaware of
their Blood Sugar level, but upon performing the basic
investigations- HbA1c, it was observed that they were
from the diabetic range. The prevalence of the risk
factors among male patients was 37.5% with
hypertension, 40% with positive family history for
CAD and 28.7% with DM. and this was statistically not
significant with P value of >0.5
One interesting point about the additional risk
factors for CAD in smoker patients among 30-39 group

of age was, 48.5% were with Positive Family History (P
is 0.037), 45.8% was DM (P is 0.002), and 48.4%,
Hypertensive (P is 0.002), 55.8% was with Low levels
of HDL (P is 0.4), 51.1% was with high levels of LDL
(P is 0.01), 44.2% was with high levels of Total
Cholesterol (P is 0.024) and 47.9% was with high levels
of Triglyceride (P is 0.6).
This clarifies that smoker patients belonging
an age group of 30-39 years old with CAD, have the
most common risk on their cardiovascular health in
addition to their smoking habit. Table one clarifies the
prevalence of most common risk factors of CAD in
smoker patients belonging to the critical-young- group
of age (30-39 years).

Table-1: The prevalence of Most Common risk factors of CAD is Smoker Patients belonging to age group of 30-39 years

Risk Factors
Hypertension
DM
Positive Family History
High LDL
Low HDL
High TC
High TG
Based on their ECG changes, 61.3% of all the
smoker male patients with CAD was presented with
STEMI, and 22.5% presented with NSTEMI. On the
other hand, the prevalence of STEMI and NSTEMI
among female smoker patients with CAD was 50% for
both ECG presentations. And this was statistically not
significant showing P value of 0.3. All the included
smoker patients with CAD have underwent Coronary
Angiography and Percutaneous Coronary Intervention
according to their CoA status, about 79.3% of them all
had occlusive disease, only 19.3% was with Non-

Prevalence (%)
48.4
45.8
48.5
51.1
55.8
44.2
47.9

P value
P = 0.002
P = 0.002
P = 0.037
P = 0.01
P = 0.4
P = 0.024
P = 0.6

occlusive disease and 1.2% with abnormal coronary
characteristic. Shedding light on the angiographic
profile of smoker patients with CAD, their results
showed that, the most common occluded artery among
male smoker patients was LAD with a prevalence of
43.8% followed by the second most common occluded
artery, RCA with a prevalence of 13.8%, on the other
hand female patients had high prevalence of LCX artery
occlusion (50%) and this was statistically significant
with a P value of 0.013. Table two summarizes the
angiographic profile of Smoker patients with CAD.
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Table-2: Prevalence of Obstructive Coronary Lesions in Smoker Patients. (P = 0.013)
Name of the Occluded Artery
Prevalence in %
LAD
53.8 %
Single Vessel Disease
RCA
16.8 %
LCX
7.69 %
LMS
1.5 %
OM
1.5 %
D1
3.02 %
Double Vessel Disease
4.6 %
Triple Vessel Disease
10.7 %
The prevalence of presenting symptom among
smoker patients with CAD was, 65.5% with chest pain,
62.2% with Shortness of Breath,11% with palpitation,
35.4% with Nausea and Vomiting and only 9.8%
presented with atypical symptoms. The prevalence of
symptoms of CAD in smoker patients was mostly
significant among age group of 30-39 years’ old, in
which 63.7% of this age group (30-39) presented with
Shortness of Breath (P = 0.008), 46.6% presented with

Nausea and Vomiting (P = 0.02), 39.6% had radiation
of the pain to Back and in-between Shoulders (P =
0.02), 37.5% presented with atypical Symptoms (P =
0.007), 50% presented with Palpitation (P = 0.4), and
59.3% presented with chest pain (P = 0.1)
Table-3 summarizes the prevalence of the
presenting symptoms of CAD in smoker patients among
30-39 years of age.

Table-3: The Prevalence of Symptoms in Smoker Patient with CAD Belonging to Age Group of 30-39 Years Old
Symptoms
Prevalence %
P value
Chest pain
59.3
P = 0.1
SOB
63.7
P = 0.008
Palpitation
50
P = 0.4
Nausea and Vomiting
46.6
P = 0.02
Radiating Pain to in between shoulders
39.6
P = 0.02
Atypical symptoms
37.5
P = 0.007

DISCUSSION
CAD has been known to be a disease in which
multiple factors like Smoking, Dyslipidemia,
Hypertension, Diabetes Mellitus and positive Family
History play an important role. Smoking has been
shown to be a major dominant modifiable risk factor in
patients with established CAD [37-39]. Pais et al.,
showed that Smoking more than 10 bids in a day results
in a four times increase in the chances of developing
CAD, and with the presence of additional risk factors
the risk increases [40]. Smoking is a globally wellestablished risk factor for CAD, smokers with Ischemic
Heart disease (IHD) also have higher incidence of death
and other adverse events [23-28]. Kannel et al., found
that in patients included in Framingham Heart Study,
the relative risk for CAD was about three times higher
in smoker patients than non-smokers [41].
It is therefore important to study and analyze
the impacts of smoking in patients with established
CAD and effects of it on clinical events in patients with
complex coronary lesions to better understand the
preventive mechanism [29]. In this present study the
prevalence of smoker patients with established CAD
were 97.6% male and a very minority portion of 2.4%
were females. The role of estrogens and androgens as
cardio protective markers, may help explain such sex
dimorphisms, being involved in cardiac function,
endothelial function and vascular tone [30]. The result

of other studies that have been performed shows the
same results as present study in which the ratio was
more in males than females, in other word, just below
one in five male deaths and one in ten female deaths
were attributed to CAD. Women tend to present with
coronary artery disease later in life, and even when they
present young they tend to receive less evidence-based
treatment than their male counterparts. Some studies
reported that gender is an independent risk factor for
worse outcomes [31]. Focusing on the Age groups
among smoker patients included in this present study,
we pointed out that majority of the male smoker
patients with established CAD were younger (30-39
years of age) while smoker female patients tend to
experience CAD at an older age (50-59 years of age)
mostly including the menopausal age group. Smoking
habit usually lags in female by 10-20 years than males
[32]. These finding were established as well in a study
that has been enrolled in London [31]. Another study
conducted in Italy showing the same results in which
smoking habit among patients with CAD was 24%
males and 7% female [32]. About the additional risk
factors in smoker patient with established CAD, the
results of our study confirmed that 53.7% was with high
LDL 31.7% was with low HDL and high Total
Cholesterol and 29.3% was with high levels of
Triglyceride. Results of another study which has been
enrolled showed that smokers with established CAD
have higher levels of LDL, TC and lower HDL levels,
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and it claimed that smoking could promote
atherosclerosis, in part, in patients with established
CAD, by its effect on lipid profile [33]. Smoking as it
increases the oxidative modification of LDL, Feri et al.,
observed that exposure of human plasma to the gas
phase of cigarette smoke caused oxidative modification
of LDL by reducing the plasma activity of Paraxonase
enzyme, which is protective against LDL oxidation
[34]. However, another study, in which their results are
in concordance with the present study, that has been
performed in Iran and the results showed that 50% of
them had high levels of LDL, while they had higher
levels of TG (41.9%) than our study [35, 36]. The
prevalence positive family history among smoker
patients for CAD, in this present study was 40.2%
Recently the genetic predisposing was found to be the
development of CAD in individuals exposed to
cigarette smoke [22]. Interestingly a recent study has
concluded that the increased risk of CAD in male
smoker patients, has a genetic component, being more
evident in male carrying apolipoprotein E epsilon 4
alleles [42]. On the other hand, The Framingham study
failed to demonstrate a positive correlation between
smoking and CAD among females [43]. The results of
our study showed that the majority of smoker patients
were male (97.6%) and a minor portion were female
(2.4%). One of the additional and frequently seen risk
factors of CAD among smoker patients was DM, in
which the prevalence of it was (34.1%) A positive
relationship between smoking and DM- as a major
independent risk factor for CAD- has also been recently
confirmed by a large prospective cohort study, among
them male smokers had a (45%) higher diabetic rates
than those who had never smoked, the corresponding
increase for women was (74%) [44] the results of our
study showed similar manners of distribution, in which
the prevalence of DM was higher among females (50%)
than males (28.7%). In this present study, (37.8%) of
the smoker patients with established CAD, were
hypertensive. Sofia Study and EUROSPIRE III have
shown that hypertension has been seen as one of the
major risk factors of CAD [45].
Another study has been conducted and their
results are going parallel to the results of current study,
in which the prevalence of hypertension among smoker
patients was about 39% [46]. In our study we observed
that Anterior Wall Myocardial Infarction-AWMI was
the most common type which owes to LAD artery
(43.8%). Then followed by RCA (13.8%). The results
go parallel to another study that has been performed in
India [47]. Our study revealed a preponderance of
Single and Triple Vessel Disease among both genders,
while Double Vessel Disease only in male gender. The
incidence of Angiographic normal coronary arteries in
smoker patients with established CAD, which has been
defined as Ischemia with no Obstructive Coronary
Artery Disease (INOCAD)- in various studies was 9%
to 17% [48] which appears to be within the same range
of our results (15.9%) the causes could be due to

coronary spam, spontaneous recanalization or
thrombosis with reperfusion. Upon the angiographic
finding of them, it was noted that male patients mostly
had occlusion in LAD while females had occlusion in
LCX artery.
The results about the ECG finding in smoker
patients with CAD showed that 61.3% of them
presented with STEMI and 22.5% with NSTEMI. A
recent study has shown that Smoking was associated
with an eightfold increased risk of acute STEMI and
smokers tend to have STEMI at a younger age than
non-smokers therefore, Further efforts are needed to
reduce smoking [49].

CONCLUSION
The importance of this study lies in the fact
that it revealed a distinct association of smoking habit
and traditional risk factors for CAD. The study
highlighted the pathological effects of smoking and its
contribution along with other risk factors for developing
CAD. In view of its high prevalence and increased risk
contribution, smoking should be considered as the most
common modifiable risk factors, as it enhances and
accelerates the pathophysiology of CAD. We concluded
that the effect of smoking has altered the symptoms of
presentation to be more common among younger (3039 years old) patients. This clarifies that smoking
causes CAD to happen earlier than in non-smoker
patients.
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