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Abstract
Aim: Established coronary risk factors are good predictors of the occurrence of coronary artery disease (CAD), but their correlation with
angiographic seriousness of the disease is argumentative and may vary among ethnic groups. In this study, we examined which of these
factors are associated with the angiographic seriousness in Turkish patients with attested CAD.
Methods: A total of 2433 patients who underwent coronary angiography and were diagnosed with critical lesions in at least one
coronary artery were included in the study. Coronary risk factors were determined by retrospectively scanning the patient records and
the relationship with the angiographic severity of coronary artery disease was investigated.
Results: Most patients (36.4%) were between 60-69 years of age and approximately two thirds of patients (76.8%) were men.
Hypertension, diabetes mellitus and hyperlipidemia were common cardiovascular risk factors (CRFs), present in 54.8%, 43.2% and
50.3% of patients, respectively. Multiple logistic regression analysis showed that diabetes mellitus, male sex and age since 6 th decade
significantly raised the risk of multivessel CAD (Odds ratios: 1.29 (1.08-1.54; P=0.004), 1.35 (1.1-1.66; P=0.004), 3.53 (1.85-6.75;
P<0.001), respectively). Hypertension and hyperlipidemia were not correlated with CAD angiographic severity.
Conclusion: Diabetes mellitus appeared as the modifiable coronary risk factor forecasting multivessel coronary artery disease in Turkish
patients.
Keywords: Turkish, Ethnic, Angiography, Risk, Multi vessel
Öz
Amaç: Koroner arter hastalığı risk faktörleri, koroner arter hastalığının (KAH) ortaya çıkışının iyi öngördürücülerdir, ancak bunların
hastalığın anjiyografik ciddiyeti ile korelasyonları tartışmalıdır ve etnik gruplar arasında farklılık gösterebilir. Bu çalışmada, kanıtlanmış
KAH olan Türk hastalarda kardiyovasküler risk faktörlerinin hastalığın anjiyografik ciddiyeti ile ilişkisi araştırıldı.
Yöntemler: Koroner anjiyografi ile değerlendirilerek en az bir koroner arterde kritik lezyon saptanan 2433 hasta çalışmaya dahil edildi.
Hasta kayıtları retrospektif taranarak hastaların koroner risk faktörleri tespit edildi ve koroner arter hastalığının anjiyografik ciddiyeti ile
ilişkisi araştıırldı.
Bulgular: Çalışma popülasyonunda hastaların çoğu (%36,4) 60-69 yaşları arasındaydı ve hastaların yaklaşık üçte ikisi (%76,8) erkekti.
Hipertansiyon, diyabetes mellitus ve hiperlipidemi hastaların sırasıyla% 54,8,%43,2 ve %50,3'ünde mevcuttu. Çoklu lojistik regresyon
analizinde, diabetes mellitus, erkek cinsiyet ve 6. dekattan itibaren yaşın, çok damarlı KAH riskini önemli ölçüde artırdığı saptandı
(odds oranları sırasıyla 1,29 (1,08-1,54; P=0,004), 1,35 (1,1-1,66; P=0,004), 3,53 (1,85-6,75; P<0,001). Hipertansiyon ve
hiperlipidemi, KAH’ın anjiyografik ciddiyeti ile ilişkili değildi.
Sonuç: Türk hastalarda çok-damar koroner arter hastalığını ön gördüren düzeltilebilir koroner arter hastalığı risk faktörü diyabetes
mellitustur.
Anahtar kelimeler: Türk, Etnik, Anjiyografi, Risk, Çoklu damar
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One of the leading causes of morbidity and death is
coronary artery disease. Male sex, advancing age, hypertension,
dyslipidemia, obesity, abnormal glucose metabolism, family
history of ischemic heart disease and smoking are well known
risk factors of coronary artery atherosclerosis [1].
The correlation between these cardiovascular risk
factors (CRFs) and the occurrence of CAD and clinical outcomes
is consistent [2,3]. Nonetheless, the association between these
risk factors and the coronary angiography findings is less
coherent with research showing contradictory findings [4-10].
Previous studies have also indicated that effects of these risk
factors may vary across different ethnic groups [11,12].
Few data about the effects of CRFs on disease severity
in angiographically assessed Turkish patients is available
[13,14]. The purpose of our research was therefore to investigate
which CRFs are correlated with the severity of atherosclerosis,
assessed by coronary angiography, in Turkish patients.

Materials and methods
Study population
Hospital records of consecutive patients who underwent
coronary angiography at Bursa Uludag University Faculty of
Medicine between 2002 and 2012 were examined. Ethics
approval was obtained from the local ethics committee of Bursa
Uludag University, Faculty of Medicine (Approval number:
2012-26/4). Information about the presence of CRFs (diabetes
mellitus, hypertension and hyperlipidemia) could be gained from
the hospital registry system only for 4368 patients. Among these
patients, according to the coronary angiography results, we
excluded 1100 patients with normal coronary angiograms and
790 patients with non-critical coronary lesions. Data regarding
CRFs of 45 patients were not complete and they were also
excluded. Finally, a total of 2433 patients were included.
According to drug information records, patients taking
antihypertensive drugs, oral antidiabetics and/or insulin, statins
or fenofibrate were grouped as hypertensive. diabetic and
hyperlipidemic, respectively.
Coronary angiography
Selective coronary angiography views of the study
population were analyzed by two interventional cardiologists
independently. In all epicardial vessels we described a critical
coronary lesion and significant CAD as atherosclerotic luminal
involvement of more than 50% in a major coronary artery or its
major branches. The diameter and degree of lumen narrowing of
the vessels were measured into a guiding catheter's lumen (6
French). Patients were grouped into one vessel CAD group and
multivessel CAD group (patients with ≥2 vessel disease).
Statistical analysis
For comparisons, we categorized the patients into two
groups in conformity with the presence of one or multiple (≥2)
vessel disease. Normality tests were performed for the
distributions of the data to select parametric or non-parametric
tests. Logistic regression analysis was used to investigate the
relationship between CRFs and the angiographic severity of
CAD as the dependent variable. Odds ratios (ORs) and 95%
confidence intervals were calculated. The risk factors studied

were diabetes mellitus, age, gender, hypertension, and
hyperlipidemia. SPSS Statistics software, version 19 was used
and a P-value <0.05 was assumed to be statistically significant.
All tests were two-sided.

Results
A total of 2433 patients were included in the study.
Most of the patients were males (76.9 %). The most frequently
involved vessel was the left anterior descending artery (55.8%)
in patients with one-vessel disease (Figure 1).
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Figure 1: Distribution of involved coronary artery in one vessel coronary artery disease
patients (LMCA: left main coronary artery, LAD: Left anterior descending coronary artery,
Cx: Circumflex coronary artery, RCA: Right coronary artery)

The CRFs and angiographic severity of CAD were
shown in Table-1. Diabetes mellitus was more prevalent in
multivessel CAD patients than in one vessel CAD patients
(45.2% versus 39.2%, respectively, P=0.005). A logistic
regression analysis involving gender, age, diabetes mellitus,
hypertension and hyperlipidemia as independent variables
displayed that male gender, diabetes mellitus and increasing age
since 6th decade significantly raised the risk of multivessel
involvement by 1.35 (1.1-1.66, P=0.004), 1.29 (1.08-1.54,
P=0.004), 3.53 (1.85-6.75, P<0.001), 4.52 (2.37-8.63, P<0.001),
6.01 (3.08-11.73, P<0.001), and 9.33 (3.83-22.73, P<0.001),
respectively (Table 1).
After subdivision of the population according to type of
involved coronary vessels, we also investigated the relationship
between coronary risk factors and involved coronary artery type
in patients with one vessel disease (Table 2). We noted that
involvement of all types of coronary arteries are associated with
male sex and existence of diabetes mellitus. Although left main
coronary artery (LMCA) involvement was increasing since the
8th decade, involvement of left anterior descending (LAD) artery,
circumflex (Cx) artery and right coronary artery (RCA) were
associated with an earlier age, which is since the 5th decade.
Table 1: Characteristics of patients and logistic regression analysis for multivessel coronary
artery disease
All
(n=2433)

Male sex
Diabetes
mellitus
Hypertension
Hyperlipidemia
4.decade
5.decade
Age 6.decade
7.decade
8.decade
9.decade

Two or three vessel disease

Multivariable logistic
regression
Yes
No
POdds
95% CI
P(n=1636)
(n=797) value ratio
value
1870 (76.8) 1274 (77.8) 596 (74.7) 0.09
1.35
(1.1-1.66) 0.004
1053 (43.2) 740 (45.2) 313 (39.2) 0.005 1.29
(1.080.004
1.54)
1334 (54.8) 897 (54.8) 437 (54.8) 0.99
1226 (50.3) 823 (50.3) 403 (50.5) 0.9
44 (1.8)
15 (0.9)
29 (3.6) 267 (10.9) 136 (8.3)
131 (16.4) 744 (30.5) 485 (29.5) 259 (32.4) <0.001 3.53
1.85-6.75 <0.001
888 (36.4) 625 (38.2) 263 (32.9)
4.52
2.37-8.63
422 (17.3) 319 (19.4) 103 (12.9)
6.01
3.08-11.73
68 (2.7)
56 (3.4)
12 (1.5)
9.33
3.83-22.73

Data: number (%), CI: confidence interval
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Table 2: Relationship between type of involved coronary vessel and coronary risk factors

LMCA involvement

LAD involvement

CX involvement

RCA involvement

Male sex
Diabetes mellitus
5.decade
6.decade
7.decade
8.decade
9.decade
Male sex
Diabetes
5.decade
6.decade
7.decade
8.decade
9.decade
Male sex
Diabetes
5.decade
6.decade
7.decade
8.decade
9.decade
Male sex
Diabetes
5.decade
6.decade
7.decade
8.decade
9.decade

Logistic regression
OR
95 % CI
4.25
2.46-7.37
2
1.37-2.91
8.24
1.11-61.13
15.01
1.79-125.36
2.48
2.17-2.84
1.26
1.11-1.44
1.85
1.25-2.73
3.81
2.62-5.54
5.27
3.63-7.66
8.58
5.76-12.78
12.33
6.68-22.76
2.94
2.56-3.39
1.21
1.07-1.38
1.69
1.07-2.66
3.64
2.36-5.61
4.61
2.99-7.1
6.53
4.17-10.24
17.54
9.34-32.93
2.6
2.27-2.99
1.28
1.12-1.45
1.95
1.22-3.11
4
2.56-6.25
5.18
3.33-8
6.94
4.38-11
13.87
7.46-25.81

P-value
<0.001
<0.001
0.039
0.012
<0.001
<0.001
0.002
<0.001
<0.001
<0.001
<0.001
<0.001
0.003
0.024
<0.001
<0.001
< 0.001
<0.001
<0.001
<0.001
0.005
<0.001
<0.001
<0.001
<0.001

OR: odds ratio, CI: Confidence interval, LMCA: Left main coronary artery, LAD: Left anterior descending
artery, CX: Circumflex coronary artery, RCA: Right coronary artery

Below are our findings.
LMCA involvement
Male patients had more common LMCA involvement
by 4.25 (2.46-7.37, P<0.001). Also, diabetes mellitus and
advanced age since 8th decade increased the prevalence of
LMCA involvement. Odds ratios were 2 (1.37-2.91, P<0.001),
8.24 (1.11-61.13, P=0.039), 15.01 (1.79-125.36, P=0.012) for
diabetes mellitus, 8th and 9th decades, respectively.
LAD involvement
Male patients had more common LAD involvement by
2.48 (2.17-2.84, P<0.001). Also, diabetes mellitus and advanced
age since 5th decade increased the prevalence of LAD
involvement: Odds ratios were 1.26 (1.11-1.44, P<0.001), 1.85
(1.25-2.73 P=0.002), 3.81 (2.62-5.54 P<0.001), 5.27 (3.63-7.66
P<0.001), 8.58 (5.76-12.78 P<0.001), 12.33 (6.68-22.76,
P<0.001) respectively, for diabetes mellitus, 5 th-9thdecades.
Cx involvement
Male patients had more common Cx involvement by
2.94 (2.56-3.39, P<0.001). Diabetes mellitus and advanced age
since 5th decade increased the prevalence of Cx involvement.
Odds ratios were 1.21 (1.07-1.38, P=0.003), 1.69 (1.07-2.66
P=0.024), 3.64 (2.36-5.61, P<0.001), 4.61 (2.99-7.1 P<0.001),
6.53 (4.17-10.24, P<0.001), 17.54 (9.34-32.93, P<0.001)
respectively, for diabetes mellitus, 5th-9th decades.
RCA involvement
Male patients had more common RCA involvement by
2.6 (2.27-2.99, P<0.001). Also, diabetes mellitus and advanced
age since 5th decade increased the prevalence of RCA
involvement. Odds ratios were 1.28 (1.12-1.45, P<0.001), 1.95
(1.22-3.11 P=0.005), 4 (2.56-6.25, P<0.001), 5.18 (3.33-8
P<0.001), 6.94 (4.38-11, P<0.001), 13.87 (7.46-25.81, P<0.001)
respectively, for diabetes mellitus, 5-9th decades.

Discussion
The most common cause of death is coronary artery
disease (CAD). Established cardiovascular risk factors (CRFs)
like gender, obesity, smoking, age, diabetes mellitus,

hypertension, hyperlipidemia and family history are well known
[3,15,16]. Nonetheless, the angiographically assessed association
between CRFs and atherosclerotic burden is not as well known,
with studies resulting varying and inconsequent findings
[5,6,8,10,17-20].
In this study, we mainly searched for the correlation
between multivessel CAD and CRFs in Turkish patients who
underwent conventional coronary angiography electively. Our
study displayed that diabetes mellitus, male gender and advanced
age were significantly associated with multi vessel coronary
artery disease, while hypertension, and hyperlipidemia were not.
The results of a former study by Veeranna et al, which
stated that diabetes mellitus was the unique forecaster of the
CAD burden in a cohort of 631 elderly patients (mean age 73
years) are consistent with our study [21]. The significance of
diabetes mellitus as a risk factor for angiographic CAD
progression has been noted in previous studies [22]. Metabolic
disorders seen in diabetics may contribute to high CAD severity
[23]. Impaired glucose tolerance and an impaired fasting glucose
status are also independently correlated with the extent of CAD
[24].
Our results support the idea that established
cardiovascular risk factors may not have the same treasure in
foretelling the severeness of angiographic findings. While most
of the well-known cardiovascular risk factors are thought to be
strong predictors of the severity of CAD assessed
angiographically [7], some studies revealed that only few of
these factors are effective forecasters of CAD severity [8].
Different ethnic characteristics and designs of studies may define
these conflicting results.
Several studies reported the impact of ethnic differences
on the relationship between CRFs and CAD severity [25].
Presentation of CAD can also vary among ethnic groups [11,26].
We need further angiographic data of other ethnic groups to
compare.
These findings state that the comparative effect of
established risk factors on the angiographically assessed severity
of CAD may differ depending on the selected population.
Limitations
Our analysis was firstly limited with its retrospective
design. However, selective coronary angiography technique also
has limitations. It gives us information about the arterial lumen
only, not the vessel wall and plaque volume, like intravascular
ultrasound.
The study was conducted to determine the relationship
between established CRFs and multivessel CAD, but it did not
give information about clinical outcomes including
cardiovascular morbidity and mortality.
Finally, while our study is a single center study, our
conclusions cannot be extrapolated to entire population.
Conclusions
Diabetes is an independent modifiable risk factor
related to multivessel coronary artery disease in Turkish patients.
The underlying mechanisms need further studies, which may
give way to preventing and managing CAD risk factors in
different ethnic groups.
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