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ABSTRACT

Aims: The aim of the study is to investigate differences in usual cardiovascular risk factors’ and comorbidities between the pa-
tients who had undergone coronary artery bypass grafting surgery and valve replacement surgery at Cardiovascular Surgery
Department of Trakya University School of Medicine. Methods: In this study, patients who had coronary artery bypass grafting
surgery and valve replacement surgery at Cardiovascular Surgery Department of Trakya University School of Medicine between
01.01.2018 and 31.12.2018 were analyzed retrospectively. All data regarding the type of cardiovascular operation, habits of smo-
king, alcohol consumption, family history, chronic diseases and laboratory findings were analyzed using R version 3.5.0. Results:
The total number of patients in the study was 130. There were 106 patients who had coronary bypass grafting surgery, 90 (95.4%)
of them were male and 16 (4.6%) of them were female. The number of the patients who had valve replacement surgery was 24
where 15 (62.5%) of them were female and 9 (37.5%) were male. Differences in patients” high-density lipoprotein levels, fasting
blood glucose levels along with gender, habits of smoking, diabetes mellitus status and alcohol consumption between coronary
artery bypass grafting surgery and valve replacement surgery groups were found statistically significant. Conclusion: Risk fac-
tors for cardiovascular disease are very dynamic and multifactorial. In our analysis, there was a significant difference between
risk factors for coronary artery bypass and valve replacement surgeries including high-density lipoprotein levels, fasting blood
glucose levels, diabetes mellitus, gender and smoking status. The variability may alter according to the living standards, culture,
educational status among patients. Keywords: Coronary disease, coronary artery, surgery, risk factors

INTRODUCTION

the time; high-income countries were able to degrade
the effects of these risk factors during the past 20 years,

Cardiovascular diseases (CVD) are considerable
public health issues worldwide. It is estimated that 17.5
million people die from CVD each year (1). Coronary
heart disease (CHD) is the building block of CVD and
the frequent cause of death in developed countries. Ap-
proximately 1.8 million people die from CHD in Euro-
pe each year (1, 2). Risk factors for ischemic heart dise-
ase (IHD) are composed of acute coronary disease, and
ischemic stroke according to Global Burden of Disease
Study (3). Data from WHO Global Health Observatory
were also used to define the prevalence of different car-
diometabolic risk factors (3). High levels of body mass
index (BMI), glucose, blood pressure, and cholesterol
have different effects of death on income group over
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whereas lower/middle-income countries have a higher
data of an increase in mortality related to high BMI
and glucose (4).

Valve diseases are the extensive clinical manifesta-
tions of the heart. Yet until this day, their mechanis-
ms are inadequately understood. Diagnosis commonly
requires the advancement in disease and virtually no
acceptable medical options are available in the majority
of the cases (5). The active cause is age-related valve de-
generation and related developments leading to aortic
stenosis and mitral regurgitation (6, 7).

The atherosclerotic coronary disease has a multifac-
torial etiological background with non-modifiable risk
factors like age, being a male and genetic predispositi-
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on, numerous other risk factors are changeable depen-
ding on individuals lifestyle and/or pharmacotherapy.
More than 200 risk factors were defined in Hopkins
etal. (8) study in 1981, of which the most relevant ones
are held to be high plasma cholesterol level, diabetes
mellitus, hypertension, smoking and overweight/ obe-
sity. These risk factors were originally evaluated deca-
des ago based on the data attained from the Framing-
ham study by Dawber et al. (9).

The aim of the study is to investigate differences in
usual cardiovascular risk factors’ and comorbidities
between the patients who had undergone coronary
artery bypass crafting surgery (CABGS) and valve
replacement surgery (VRS) at Cardiovascular Surgery
Department of Trakya University School of Medicine.

MATERIAL AND METHODS

This retrospective study was approved by the Scien-
tific Research Ethics Committee of Trakya University
School of Medicine (TUTF-BAEK2019/224). Infor-
med consent was obtained from all participants. In this
study, the data of all patients over 18 years old who had
a cardiovascular operation in Trakya University School
of Medicine between 1st of January 2018- 31st of De-
cember 2018 were analyzed retrospectively. Patients who
had multiple surgeries (both CABGS and VRS), patients
with missing data and patients operated with procedures
other than CABGS and VRS (atrial septal defect repair,
pericardiectomy;, etc.) were excluded from the study.

Patients’ age, gender, habit of smoking, alcohol usage,
family history of cardiovascular disease, chronic diseases
- if any [hypertension (HTN), diabetes mellitus (DM),
chronic obstructive pulmonary disease (COPD), goi-
ter, chronic kidney disease (CKD)], laboratory findings
[fasting blood glucose (FBG), low-density lipoprotein
(LDL), high-density lipoprotein (HDL), total choleste-
rol, triglyceride (TG), urea, c-reactive protein (CRP)]
and the history of peripheral arterial disease were re-
corded from the archives of Trakya University School of
Medicine.

Data was analyzed using R version 3.5.0. A p-value
<0.05 was set for the statistical significance. Continuous
variables (age, HDL levels, LDL levels, total cholesterol,
FBG, TG levels, CRP and urea levels) were tested for
normal distribution with Shapiro-Wilk Test. Non-nor-
mal distribution was observed for all continuous vari-
ables thus descriptive statistics for those are presented as
median and inter-quartile range (IQR). Categorical data
(gender, smoking status, alcohol consumption, family
history of cardiovascular disease, DM, goiter, COPD,

PAD, CRFE, HTN) are presented as numbers and percen-
tages. Mann-Whitney U Test was conducted on continu-
ous and Pearson Chi-Squared Test (x*) was conducted
on categorical variables.

RESULTS

In this retrospective study 130 patients (31 female, 99
male) who were operated either with CABGS or VRS at
Trakya University Department of Cardiovascular Sur-
gery were included.

Median ages of participants were calculated as 63
(IQR = 13), and 64.5 (IQR = 15) for CABGS and VRS
groups, respectively. Differences in median values were
not statistically significant (p = 0.787). Median HDL le-
vels of participants were calculated as 36 (IQR = 9) and
46.5 (IQR = 13.125) for GABGS and VRS groups, respe-
ctively, and this difference was found to be statistically
significant (p<0.001). Median FBG levels of participants
was calculated as 111.5 (IQR = 51.25) and 98.5 (IQR =
18.25) for GABGS and VRS groups, respectively. This
difference was found to be statistically significant (p =
0.007). Median levels of LDL, total cholesterol, triglyce-
ride, CRP and urea between CABGS and VRS groups
were not statistically significant (p =0.365, p =0.082, p
=0.470, p =0.535, p =0.517, respectively). Summary sta-
tistics of continuous variables and Mann-Whitney U
Test results presented in Table 1.

Statistically significant interactions between surgery
type and gender, smoking status, DM status and alco-
hol consumption were found (x* = 21.677, p<0.001; x*
=5.386, p = 0.020; x* = 4.534, p = 0.033; x> = 4.548, p =
0.033; respectively). Males (90.909%) were more likely
to have CABGS than females (51.613%), and females
(48.387%) were more likely to have VRS than males
(9.091%). Smokers (90.476%) were more likely to have
CABGS than non-smokers (74.667%). Patients with
DM (90.909%) were more likely to have CABGS than
patients without DM (74.667%). Patients who consu-
me alcohol (93.023%) were more likely to have CABGS
than patients who do not consume alcohol (80.342%).
%). Association between surgery type and family his-
tory of cardiac diseases, goiter, COPD, CRF, PAD, and
HTN was not statistically significant (x> = 0.460, p =
0.498; x* = 0.666, p = 0.414; x2 = 0.994, p = 0.319; x> =
1.500, p = 0.221;X* ~ 0, p ~ ;X2 = 0.002, p = 0.969; res-
pectively). Summary statistics of categorical variables
and Pearson Chi-Squared Test results are presented in
Table 2.



Table 1: Summary statistics of continuous variables and Mann-Whitney-U Test results.

CABGS [median VRS [median p value
(IQR)] (IQR)]
Age (years) 63 (13) 64.5 (15) 0.787
HDL (mg/dL) 36 (9) 46.5 (13.125) <0.001
LDL (mg/dL) 108 (51.75) 109 (43.075) 0.365
Total Cholesterol (mg/dL) 169 (64.5) 191.5 (58.5) 0.082
FBG (mg/dL) 111.5 (51.25) 98.5(18.25) 0.007
Triglyceride (mg/dL) 136 (59.5) 133 (53.5) 0.470
CRP (mg/dL) 1.17 (4.093) 1.29 (2.342) 0.535
Urea (mg/dL) 33 (14) 36.5 (44.75) 0.517

CABGS: Coronary Artery Bypass Surgery, VRS: Valve Replacement Surgery, IQR: Inter-quartile Range, HDL: High-Density Lipoprotein,

LDL: Low-Density Lipoprotein, FBG: Fasting Blood Glucose, CRP: C-reactive protein

Table 2: Summary statistics of categorical variables and Pearson Chi-Squared Test results.

CABGS VRS [n (%)] x2 p value
[n (%)]
Gender Female 16 (51.613) 15 (48.387) 21.677 <0.001
Male 90 (90.909) 9 (9.091)
Smoking Status Smoker 57 (90.476) 6 (9.524) 5.386 0.020
Non-smoker 49 (73.134) 18 (26.866)
DM Present 50 (90.909) 5 (9.091) 4.534 0.033
Absent 56 (74.667) 19 (25.333)
Family History Present 12 (92.308) 1(7.692) 0.460 0.498
Absent 94 (80.342) 23 (19.658)
Alcohol Consumption Yes 40 (93.023) 3 (6.977) 4.548 0.033
No 66 (75.862) 21(24.138)
Goiter Present 0 (0) 1 (100) 0.666 0.414
Absent 106 23 (17.829)
(82.171)
COPD Present 2 (50) 2 (50) 0.994 0.319
Absent 104 (82.54) 22 (17.46)
CKD Present 10 (66.667) 51(33.333) 1.500 0.221
Absent 96 (83.478) 19 (16.522)
PAD Present 2 (100) 0 (0) ~0 ~1
Absent 104 (81.25) 24 (18.75)
HTN Present 65 (82.278) 14 (17.722) 0.002 0.969
Absent 41 (80.392) 10 (19.608)

x%: Chi-Squared Test, DM: Diabetes Mellitus, COPD: Chronic Obstructive Pulmonary Disease, PAD: Peripheric Artery Disease, CKD: Chro-

nic Kidney Disease, HTN: Hypertension



DISCUSSION

Our study analyzed the prevalence of cardiovascular
risk factors among Turkish adults, who had an operati-
on in 2018 in the Cardiovascular Surgery Department
of Trakya University School of Medicine, on behalf of
investigating morbidity and mortality in coronary artery
bypass grafting and valve replacement surgeries.

Gender distribution for CABGS and VRS was statis-
tically significant with a 95.4% male population in CAB-
GS group that correlates with the risk factors for being a
male in CVD (10). Vascular physiological factors such as
a narrower atheroma wall, a smaller vessel diameter, less
collateral flow, less coronary flow reserve, more vascular
rigidity, distinctions in remodeling, and functional va-
riations of smooth muscle cells in the vessel wall of wo-
men may be the cause of the difference of the outcomes
between men and women (10). Within all age categories,
aortic valve sclerosis, and stenosis were more common
in males compared with women (11, 12). On the other
hand, in our study, it was statistically significant for fe-
males to have VRS more than the male population.

While low HDL level in CABGS group compared
to VRS was significant; LDL, triglyceride and total cho-
lesterol levels were not different between both surgery
groups. It is confirmed that the risk of getting CVD is
correlated with dyslipidemia, not with total cholesterol
levels (13). Dyslipidemia can be described as having
unusual values of total cholesterol/LDL, HDL and trigl-
ycerides which was present in our study with significan-
ce in low HDL levels (13). However, in most studies, in
fact, high triglyceride levels is a valuable reason for dys-
lipidemia (14). The ways of getting a healthy lipid chart
may vary; a diet which is rich for vegetables and fruits
decrease the risk whereas an eating behavior consists of
saturated oils would increase the risk of hyperlipidemia.
Daily exercise is another well-known factor for decrea-
sing the chance of hyperlipidemia. Physical exercise im-
proves physical fitness, metabolic profile, and, integrated
with sufficient diet significantly reduces body mass and
has a beneficial influence on psycho-social status as well
as the quality of life (15).

At the same time, having a higher level of FBG and the
presence of DM was found to be statistically significant
in CABGS group compared to VRS group (p=0.007).
The increased FBG level has an effect of accelerating the
deposition rate of lipids on the blood vessels, leading to
build up of atherosclerotic plaque which has the tenden-
cy of building up a thrombus resulting with CHD (16).
According to Aronson et al. (17), CHD is an influential
determinant of the long-term prediction among patients
with DM, associated with a 2 to 4-fold increased fatality
risk from CVD.

In our study, being a smoker and consuming alco-
hol was statistically significant with having a CVD and
undergoing CABGS. Meta-analysis done by Roerecke et
al (18) noted that, only people with alcohol use disor-
der had a high risk of IHD (1.5- to 2-fold). Results also
demonstrated that drinkers without any episodic heavy
drinking and with an average consumption of <30 g/day
had the lowest risk of IHD.

Although, high CRP level is found to be a risk factor
for CVD, in our study even though both groups had an
increased level of CRP, the increase between both groups
was not statistically different. In comparison with rese-
arch run by C-Reactive Protein Coronary Heart Disea-
se Genetics Collaboration (CCGC), increased levels of
CRP due to a genetic polymorphism in the CRP enco-
ding DNA segment can be a risk factor for CVD which
is compatible with our findings (19).

In order to strengthen the gathered data, number of
patients could be increased as well as data could be anal-
yzed and compared with other cardiovascular surgeries.
In this study passive smokers were counted to be in the
category of non-smokers which may have an effect on
our findings. In order to eliminate this effect, a group for
passive-smokers might have been created in data colle-
ction. In result of earlier research by Law et al (20), it is
defined that the addition of confounding factors can be
associated with passive smoking and CVD.

Furthermore, advancements in medical science have
displayed the pathogenesis of cardiovascular disease
to be complex, with a large-scale of underlying factors.
Amongst these factors, stress is considered to be cru-
cial (21). Two meta-analyses have done by Rugulies R
(22) and Wulsin et al. (23) indicates that depression has
a significantly negative influence on the prognosis of
patients with CHD. Therefore patients stress levels and
diagnosis with clinical depression could be included.

In conclusion, there was a significant difference
between risk factors for CABGS and VRS including
HDL levels, fasting blood glucose levels, diabetes mel-
litus, gender and smoking status. In order to elucidate
and amplify the risk factors more being in first place for
CABGS and VRS and other cardiovascular surgeries,
further studies are in need.
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