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Abstract

Purpose: The purpose of this study was to assess
frequency, risk factors of young patients with coronary
artery disease (CAD).

Materials and Methods: Medical recordings of 21514
patients who underwent coronary angiography were
screened for this study between January 2000 and March
2016. Patients older than 45 years old and severe valvular
disease were excluded study. A total 862 patients included
study. Major risk factors for CAD were identified.
Results: Out of total 862 patients studied, 595 had CAD
and 267 had normal coronary arteries (NCA). The young
CAD group had a significantly higher proportion of males
(94.1 vs. 58.8%) and smokers (78 vs. 45%) than age-
matched control patients with NCA. In patients with
CAD, the rate of obesity was higher in female group than
males (41 vs. 14 %) while the smoking rate was higher than
female group (80 vs. 44 %). According to multivariate
analysis male sex [Odds ratio (OR) = 7.3, 95% Confidence
interval (CI) 4.6- 11.4] and smoking (OR= 2.3, 95% CI 1.6-
3.2) were found to be independent predictors of CAD.
Conclusion: We have shown that smoking was the most
important risk factor in young adults.

Keywords:. Cardiovascular Diseases, young adult, risk
factors

INTRODUCTION

Coronary artery disease (CAD) is a major cause of
death worldwide!. Acute myocardial infarction
(ACS), a presentation of CAD is less commonly seen
in adults younger than 45 years of age than in elderly
patients. However, ACS in young patients may be
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Amag: Bu calismanin amact geng hastalarda koroner arter
hastaligimin ~ (KAH)  sikligint ve risk  faktorlerini
degerlendirmektir.

Gereg ve Yontem: Ocak 2000 - Mart 2016 tarihleri
arasinda koroner anjiyografi yapilan 21514 hastanin tibbi
kayitlar tarandi. 45 yasindan biyiik ve agir kapak hastaligt
olan hastalar ¢alisma dist birakildi. Calismaya toplam 862
hasta dahil edildi. KAH icin baslica risk faktorleri
degerlendirilmisgtir.

Bulgular: Calisilan toplam 862 hastanin 595'inde KAH,
267'sinde normal koroner arter (NKA) vardi. gen¢ KAH
grubunda erkek yiizdesi (% 94,1 vs. % 58.8) ve sigara icme
orant (%o 78 vs. % 45) yaslart acisindan benzer olan NKA
grubuna gore yiiksekti. KAH hastalarinda obezite orani
kadinlarda erkeklerden daha yiiksek iken (%o 41 vs. % 14),
sigara icme orami erkeklerde kadinlara gére daha yiksekti
(% 80 vs. % 44). Cok degiskenli analizlere gére erkek
cinsiyet [Olastlik Orant (OO) = 7,3,% 95 Giivenlik araligt
(GA) 4,6-11,4] ve sigara (OO = 2,3,% 95 GA 1,6 — 3,2)
KAH'n bagimsiz belirleyicileri olarak bulundu.

Sonug: Geng eriskinlerde sigara igmenin en 6nemli risk
fakt6ri oldugunu gosterdik

Anahtar kelimeler:. Kardiyovaskiiler Hastaliklar, gen¢
eriskin, risk faktorleri

more devastating than older age patients due to its
greater potential impact on the patient’s physiology,
labor lost and the socioeconomic burden?3. Control
of cardiovascular risk factors is of particular
importance for the prevention of cardiovascular
diseases. It is possible to stop progression or prevent
these diseases by elimination or modification of
modifiable risk factors in the light of treatment goals.
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Although studies carried out in older or middle age
patients, comparatively few studies have focused on
the clinical presentation and risk factors of ACS in
young patients’. The pathophysiologic changes and
disease course of CAD in young patients are different
from older population, and determining of these
differences may contribute to prevent the disease and
ameliorate the prognosis®. In most of these studies,
young patients compared with older patients>®. We
researched that whether there is a difference in
traditional risk factors among young patients.
Additionally, in our country, there are a few published
data related to this problem®’. The present study
examined the angiographic findings, coronary risk
factors and natural history of Turkish patients’ =45
years old with CAD.

MATERIALS AND METHODS

From May 2000 to March 2016, the records of 21514
patients admitted to Suleyman Demirel University
Hospital who had catheterization were reviewed. All
patients routinely gave written informed consent for
coronary angiography. Coronary angiography was
performed through the femoral artery using the
standard Judkins technique in the catheter laboratory
of Suleyman Demirel University Medical Faculty,
Dept. of Cardiology 8. Inclusion criteria included age
greater than 45 years old and presence of ACS.
Exclusion criteria included age older than 45 years
old, moderate to severe heart valve disease,
cardiomyopathy history, and myocarditis. Diagnoses
were recorded by the participating physicians based
on clinical, electrocardiographic, and biochemical
(elevated troponin levels) criteria. The type of
myocardial infarction (ST-elevation vs. non-ST-
elevation) and unstable angina were homogeneously
defined and based on contemporary guidelines’.

Out of 21514 consecutive patients performing
coronary angtography, 20002 patients older than 45
years were excluded the analysis. After 203 patients
with severe wvalve disease, 27 patients with
pericarditis, 20 patients with congenital heart disease
were excluded in among patients less than 45 years
(Figure 1). Patients divided into two groups as normal
coronary arteries (NCA) and CAD. The institutional
ethics committee approved the study (13.12.2018/
number: 244) and all participants provided written

informed consent. The procedures were in
accordance with the ethical standards of the
responsible institutional committee on human
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experimentation and with the Helsinki Declaration of
1975, which was revised in 1983.

Each patient was questioned about major
cardiovascular risk factors including family history of
coronary artery disease, current smoking status,
hyperlipidemia, hypertension, diabetes mellitus and
obesity. Family history of coronary artery disease was
defined as manifestation of the disease in first-grade
male relatives younger than 55 years or in first-grade
female relatives younger than 65 years of age.
Hypetlipidemia was defined as fasting total
cholesterol level >200 mg/dL or pharmacotherapy
with lipid-lowering agents. Hypertension was defined
as systolic blood pressure 2140 mmHg and/otr
diastolic blood pressure 290 mmHg measured before
hospitalization or pharmacotherapy ~ with
antihypertensive drugs. Diabetes mellitus was defined
fasting plasma  glucose =126 mg/dL  or
pharmacotherapy with insulin or oral antidiabetic
agents. Obesity was defined as body mass index >30
kg/m? Patents who were smoking prtior to
hospitalization were accepted as smokers. Significant
CAD was defined as = 50 % lumen diameter
reduction of more than one major epicardial coronary
artery at visual estimation. Coronary angiograms were
reviewed by an experienced interventional
cardiologist as it is done in daily clinical practice.
Patients were classified as having single vessel , two
vessel  or multivessel disease, as having non-
significant CAD (defined as lumen irregularities < 50
% lumen diameter reduction) or non-CAD (no lumen
irregularities).

Statistical analysis

SPSS version 16.0 software package was used for
statistical analyses in this study. Categorical variables
were expressed as frequency (%) and compared with
the y2 test. Kolmogorov-Smirnov test was used to
test the distribution of numeric variables; those with
normal distribution were expressed as mean *
standard deviation and were compared with Student’s
t-test. Data without normal distribution were
expressed as median (Inter-quartile range (IQR) of
25%-75% percentiles) and were compared with the
Mann-Whitney U test. In all statistical analyses, p
value <0.05 was considered as statistically significant.
Univariate analysis of binary logistic regression was
carried out to identify which factors were associated
with incident CAD. After including each of these
potential confounding factors, backward conditional
binary logistic regression analysis was performed to
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estimate the odds ratio (OR) and 95% confidence
interval (95% CI) for incident CAD.
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Assessed for eligibility
(n = 21514)

\ 4

Patients older than 45 years
(n=20002)

Patients less than 45 years
(n=1512)

Excluded

Excluded (n = 250)

Congenital heart disease (n = 20)
Severe heart valve disease (n = 203)
Pericarditis (n = 27)

Included (n=862)

\A

Patients with normal coronary
arteries (n=267)

Figure 1 Flow diagram.

RESULTS

21514 patients who were performed coronary
catheterization were analyzed. A total of 862 patients
ncluded study. Out of total 862 patients studied, 595
had coronary artery disease (CAD) (306 had ST
segment elevation myocardial infarction, 182 had
non-ST segment elevation ACS, 107 had stable
angina pectoris) and 267 had normal coronary
arteries. Single vessel disease was seen in 299 (53 %)
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l

Patients with coronary
artery disease (n= 595)

patients, two-vessel disease in 170 (30 %) patients,
and three-vessel disease in 78 (13%) patients. The
young CAD group had a significantly higher
proportion of males (94.1 % vs. 58.8%; P < 0.001),
and smokers (78 % vs. 45%; P < 0.001) than age-
matched control patients with normal coronary
arteries (Tablel).

Left ventricle ejection fraction was significantly lower
(p< 0.001) in patients with CAD than patients with
NCA. The groups were similar respect to age.
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Diabetes mellitus, hypertension, obesity,
hyperlipidemia and family history of CAD rates were
similar between patients with and without CAD (for
both parameters p> 0 .05). In patients with CAD, the
rate of obesity and hypertension was higher in female
group than males (41 % vs. 14 %; P < 0.01 and 17 %
vs. 33 %; P =0.02) while the smoking rate was higher
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in males than females (80 vs. 44 %; P < 0.01) (Table
2). Diabetes mellitus, hypertension, hyperlipidemia
and family history of CAD rates were similar between
male and female gender (for both parameters p>
0.05). Univariate analysis showed that smoking, male
gender and obesity were significantly associated with
a higher risk of CAD (Table 3).

Table 1. Baseline demographic parameters of young coronary artery disease

NCA (n=297) CAD (n=564) P value
LV gjection fraction (%) 58.9+10.5 49.8%11.5 >0.001
Age (years) 39.4+6.4 39.1+8.3 0.619
Diabetes Mellitus n, (%) 37 (12.5) 85 (15) 0.181
Hypertension n, (%o) 62 (20) 103 (18) 0.192
Hypetlipidemia n,(%o) 63 (21) 124 (21) 0.447
Smoking n,(%0) 136 (45) 443 (78) >0.001
Obesity n,(%) 66 (22) 90 (15) 0.14
Family history n,(%) 100 (33) 174 (30) 0.207
Male gender n,(%) 175 (58) 531 (94) >0.001

NCA: Normal coronary arteries, CAD: Coronary artery disease
Table 2. Baseline demographic parameters of patients with coronary artery disease.
CAD (+)

Male (n= 539) Female (n=33) P value
Age (years) 39 £8.1 37+11.1 0.276
Diabetes Mellitus n, (%) 77 (14.5) 8 (24.2) 0.106
Hypertension n, (%o) 92 (17) 11 (33) 0.02
Hypetlipidemia n, (%) 114 (21) 10 (30) 0.165
Smoking n, (%) 428 (80) 14 (42 >0.001
Obesity n, (%) 77 (14) 13 (39) >0.001
Family history n, (%) 164 (30) 9 27) 0.413
LV gjection fraction (%) 52.11%11 49.7£ 11.5 0.465

Table 3. Predictors of coronary artery disease in Univariate and Multivariate Logistic Regression Analysis.

Univariate Multivariate
OR (95 % CI) P value OR (95 % CI) P value
Smoking 4.373 (3.2-5.9) >0.01 2.30 (1.6-3.2) >0.01
Male gender 11 (7.3-16.8) >0.01 7.3 (4.6-11.4) >0.01
Obesity 1.484 (1.04-2.11) >0.01

A multivariate binary logistic regression analysis was
carried out by including all characteristics that were
associated with CAD in the univariate analysis. This
analysis showed that smoking (OR: 2.30; 95 % CI:
1.6-3.2, p<0.001) and male gender (OR: 7.3; 95 % CI:
4.60-11.4, p<0.001) remained as independent factors
for CAD (Table 3). Among male CAD group had a
higher rate of smoking and diabetes mellitus than
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patients with normal coronary arteries (80 % vs. 68%;
P <0.001 and 14 % vs. 9%; P = 0.04). Hypertension,
obesity, hyperlipidemia and family history of CAD
rates were similar between man with and without
CAD (for both parameters p> 0 .05). Left ventricle
ejection fraction was significantly lower (p<0.001) in
man with CAD than man with NCA (Table 3).
Among female CAD group had a higher rate of
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smoking than patients with normal coronaty arteries
(42 % vs. 14 %; P < 0.001). Diabetes Mellitus,
hypertension, obesity, hyperlipidemia and family
history of CAD rates were similar between man with

Table 4 Atherosclerotic risk factors among genders
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and without CAD (for both parameters p> .05). Left
ventricle ejection fraction was significantly lower
(p<0.001) in female with CAD than female with
NCA (Table 4).

Male gender Female gender
NCA CAD P value NCA CAD P value
(n=175) (n=531) (n=121) (n=33)
Diabetes Mellitus 16 (9) 77 (14) 0.04 21 (17) 8 (24 0.254
n,(%)
Hypertension n,(%0) 22 (12) 92 (17) 0.08 40 (33) 11 (33) 0.566
Hypetlipidemia n,(%o) 34 (19) 114 (21) 0.323 29 (24 10 (30) 0.298
Smoking n,(%0) 119 (68) 428 (80) >0.001 17 (14) 14 (42) >0.001
Obesity n,(%) 28 (16) 77 (14) 0.354 38 (31) 13 (39) 0.254
Family history n,(%) 46 (26) 164 (30) 0.145 24 (44 9(27) 0.05
LV ejection fraction 56.9% 11 49.7£11.5 >0.001 61.0£8.7 52.1+11.0 0.003
%)
Age (years) 38.5£6.9 39.248.1 0.331 40.6£5.2 30.5%11.1 0.025
Table5. Univariate regression analysis of smoking among genders
Univariate analysis
Male gender Female gender
OR (95 % CI) P value OR (95 % CI) P value

Smoking 1.955 (1.3-2.8) >0.01 4.5 (1.9-10.6) >0.01

Univariate analysis showed that smoking was
significantly associated with a higher risk of CAD in
men and women separately (for men OR: 1.99; 95 %
CI: 1.3-2.8, p<0.001 and for women OR: 4.5; 95 %
CI: 1.9-10.6, p<0.001 (Table 5).

DISCUSSION

The current study showed that smoking was
independently associated with the CAD in patients
under the age of 45 whom presenting with acute
coronary syndrome. Most of the risk factors for
CAD were similar for men and women. Additionally,
smoking had more detrimental effects on women
than men for CAD risk. Surprisingly, traditional
cardiovascular risk factors except of smoking and
male gender were not associated with CAD in the
total group. However, since it is suspected that there
are strong gender differences in prognostic markers
we performed a sex-specific analysis. In this analysis
hypertension and obesity were higher in women.
Then, we catried out an analysis for only men and
women. In this analysis, smoking and diabetes
mellitus rates were higher in men with CAD than in

men with NCA. Interestingly, although smoking rate
was higher in men than women, this risk factor was
more strongly associated with CAD in women.

Cigarette smoking is the most common and most
modifiable risk factor in young patients!®. Smoking
was both a risk factor for CAD, and a strong
predictor of CAD mortality, although the risk
decreased with smoking cessation !'. Additionally,
previous studies have showed that smoking is the
most common risk factor associated with the
complexity and severity of coronary artery disease
and is significantly associated with increased risk of
coronary plaque rupture, myocardial infarction, and
increased cardiovascular morbidity and mortality 1214,
Kannel et al.!'> found in patients included in the
Framingham Heart Study that smoking was
associated with a three-fold increase in the relative
risk for CAD in smokers age 35 to 44, compared to
nonsmokers. Smoking caused dysfunction and injury
of the vascular intima by releasing catecholamine and
increased oxidative stress!®l7, In recent studies,
smoking was determined the most strongly
associated risk factor for CHD in young adults.
Oliveira et al showed that adults <45 years of age
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found an eightfold increase of AMI for those who
smoked >25 cigarettes/day compared with those
who had never smoked!®. In the present study, we
found that smoking was the most important risk
factor among young adults and smoking was
associated with a 4.5-fold increase in the relative risk
for CAD among females, 1.9-fold increase among
males. In Coronary Artery Surgery Study,
Zimmerman et al. 1 found that current smoking was
more frequent in young patients. In Michigan
Medical Center, Doughty et al. 2 determined of
patients =45 years old, 76.5% were smokers (P
=.003) with a decreasing trend as age increased.
Recent studies supported our results. Another study
found that 75 % of young adults (< 35 years) with
ACS were current smokers 2!, In our study, although
smoking rate was higher in men than women, this risk
factor was more strongly associated with CAD in
women. In carried out univariate analysis among
genders, compared with non-smokers, female current
smokers had a relative risk of CAD of 4.5 (range 1.9-
10.6) and male smokers 1.95 (1.3-2.8). Although
CAD has seen lower among women than men,
cigarette smoking has been associated with a higher
relative risk of myocatdial infarction and higher CAD
mortality among women than men. Prescott and
colleagues ?? carried out a longitudinal population
study by followed 11 472 women and 13 191 men for
a mean of 12.3 years. They found compared with
non-smokers, female current smokers had a relative
risk of myocardial infarction of 2.24 (range 1.85-2.71)
and male smokers 1.43 (1.26-1.62); ratio 1.57 (1.25-
1.97). The risks associated with smoking, measured
by both current and accumulated tobacco exposure,
were consistently higher in women than in men and
did not depend on age. Women might be more
sensitive to the damaging effects of smoking 2>%.
This more harmfully effects of smoking in women
may associate with hormonal factors. Cigarette
smoking includes reproductive toxicants and
smoking has been associated with infertility, younger
age at menopause and menstrual disorders?*. The
mechanism of these and other reported effects is not
known but may alter the metabolism of estradiol by
components of tobacco smoke, leading to enhanced
formation of the inactive catechol estrogens, with
smoking suggested as having anti-estrogenic effects?.
The finding of the present study is that smoking was
the only modifiable risk factor in <45-year old
patients, suggesting that most of the acute myocardial
infarction cases in this age group could be prevented
only by smoking cessation.
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Previous studies determined that CAD is
predominantly seen in male?6-?. Overall, 94 % of our
patients were male, confirming previous studies.
Diabetes Mellitus and hypertension appear to be less
common in young patients with CAD than in older
patients'®?8. Similarly, in our study diabetes mellitus
and hypertension rates were found similar in patients
with CAD and in patients with NCA. However,
hypertension rates were higher in female CAD
patients than male CAD patients and diabetes
mellitus rates were higher in males with CAD than
males with NCA.

Cardiovascular disease (CVD) remains the most
frequent cause of death in both men and women. In
our study smoking was the most important
modifiable risk factor in young patients. Smoking
cessation should be recommended to all patients. The
present study, which is the first epidemiologic study
investigating risk factors for CAD in Turkish
population, showed that the potentially modifiable
risk factors, especially smoking, had high prevalence
in patients with CAD living in region of lakes, in
Turkey. This finding pointed out the importance of
struggle against modifiable risk factors. Public health
policies should be established for smoking cessation.
In conclusion, individuals with risk factors should
receive more attention to reduce unfavorable
cardiovascular risk factors, and the development of
future cardiovascular events. More aggressive
management to prevent risk factors will probably play
a strong protective role against most CAD cases
especially among young individuals.

There are several limitations in our study. First, this
study is retrospective and single-center study.
Therefore, further studies are needed to draw definite
conclusions. Finally, our analysis involved a simple
baseline determination at a single time point that may
not reflect the patient status over long periods.
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