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ABSTRACT

Objective: Coronary artery bypass graft (CABG) surgery is a common treatment method
in which saphenous vein grafts (SVG) and arterial grafts are used together in severe
coronary artery disease. The CHA2DS2-VASc score is used to predict thromboembolic
events in non-valvular atrial fibrillation as well as to predict prognosis in cardiovascular
events. In this study, we planned to research the relation between CHA2DS2-VASc score
and postoperative SVG patency rates in patients undergoing CABG.

Materials and Methods: One hundred seventeen patients with angina after CABG
surgery who underwent coronary angiography were analysed retrospectively. Stenosis of
50% or more in at least one saphenous vein graft was accepted as saphenous vein graft
disease (SVGD). We compared these patients in two groups concerning the presence of
50% or more stenosis in the SVG. These two groups were; Group 1 (n = 66); with
saphenous vein graft disease, Group 2 (n = 51) without saphenous vein graft disease,
respectively.

Results: A total of 117 patients participating in the study. Sixty-six patients in group 1
had SVGD (Mean age: 68.13+8.22, 60.6% male). Fifty-one patients in group 2 did not
have SVGD (Mean age: 66.92+9.44, 72.5% male). The mean CHA2DS2-VASc score was
significantly higher in group 1 compared to group 2. [5 (2-7) vs. 2 (1-7), respectively,
P<0,001]. As a result of multivariate analysis, CHA2DS2-VASc score (OR: 5.263, Cl
95%: 2,176- 12,728, P<0.001) and SlII (OR: 1.236, Cl 95%: 1,120-2,955, P=0.007) were
determined as independent predictors for predicting SVGD

Conclusion: In the light of the results we have found, the CHA2DS2-VASc score and
SII, which are easy to calculate in daily practice, can help us in predicting SVGD.

Keywords: CHA2DS2-VASc score, saphenous vein graft patency, systemic
inflammation index

INTRODUCTION

Coronary artery bypass graft surgery (CABG) is still the most preferred treatment method in
left main coronary artery and multi-vessel disease. Although saphenous vein grafts (SVG) are
easy to surgically remove, long-term patency rates are low. While the stenosis rate in
saphenous vein grafts is 15% in the first year after surgery, this rate reaches 50% in the 10th
year (1). Many factors can cause saphenous vein graft disease (SVGD), classic risk factors
such as smoking, hypertension, dyslipidaemia, or small native vessel diameter (<2 mm) for
CABG (2). In this patient group, surgical intervention has high morbidity and mortality, so
most centers prefer percutaneous coronary intervention (PCI). While the mortality rate in re-do
bypass surgery is 6-10%, the risk of death is 3-5 times higher than the first bypass surgery (3).
Complication rates during the reoperation of SVG are also high. The plaques in the saphenous
vein grafts are more fragile and have a higher thrombus burden. A no-reflow phenomenon that
develops during PCI due to widespread thrombotic burden in SVG lesions increases the risk of
myocardial infarction. Therefore, it is important to develop diagnostic methods that can predict
this situation
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The CHA2DS2-VASc score is a clinical risk classification
scale developed to estimate thromboembolic incidents in
patients with atrial fibrillation (4). It was found that the
CHA2DS2-VASc score, which was originally derived to
estimate the risk of stroke in atrial fibrillation, could estimate
adverse clinical outcomes independently in patients with
coronary artery disease (5). It has been shown in various
studies that low-grade persistent inflammation take part in the
pathogenesis of atherosclerosis. Inflammation indices such as
neutrophil to lymphocyte ratio (NLR), lymphocyte to
monocyte ratio (LMR) and systemic immune-inflammation
index (SIl) were found to indicate saphenous vein graft
patency in various studies (6).

In this study, we aimed to investigate the effects of
CHA2DS2-VASc score and inflammatory parameters on
SVGD.

MATERIAL and METHODS
Study Population

This current retrospective study was planned by analyzing the
files of 117 patients with CABG who underwent coronary
angiography (CAG) procedure between July 2019 and May
2021. Patients with chest pain and the patients' ischemia
detected in imaging methods or stress tests were
consecutively taken to coronary angiography. The study was
conducted according to the guidelines of the Declaration of
Helsinki and approved by Local Ethical Committee.

Basic demographic data, coronary angiography report, and
blood test results were obtained from patients' medical
records Inflammation indexes, respectively; NLR, platelet to
lymphocyte ration (PLR), LMR, systemic inflammation
response index (SIRI) and Sl were calculated from peripheral
cell counts obtained from complete blood count. Patients with
diseases that could affect the immune system cell humbers in
peripheral blood were excluded from the study. Patients with
active infectious disease, sepsis, chronic inflammatory
disease, severe chronic renal disease (glomerular filtration
rate < 30ml/min/1,73m2), metallic prosthetic valve, or with
malignancy were excluded from the study. We calculated the
CHA2DS2-VASc score for each patient. CHA2DS2-VASc
score was calculated as: (7).

Age 65-75 years: 1 point

Hypertension: 1 point

DM: 1 point

Congestive heart failure or left ventricular ejection
fraction < 40%: 1 point

Female sex: 1 point

Vascular disease (defined as prior myocardial infarction,
carotid artery disease, peripheral artery disease including
intermittent  claudication, and previous surgical or
percutaneous intervention for abdominal aorta or vessels of
upper or lower extremities): 1 point

History of stroke or transient ischemic attack: 2 points
Age = 75 years: 2 points

A stenosis of 50% or more in at least one saphenous graft was
regarded as significant in CAG. We analysed the patients in
two groups according to the results of angiography. These
two groups were; Group 1 (n = 66); with saphenous vein graft
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disease, Group 2 (n = 51) without saphenous vein graft
disease, respectively.

Patients with previously on antihypertensive therapy or whose
three different blood pressure measurements in a sitting
position average above 140/90 mmHg were considered
hypertensive. In our study, diabetic patients were identified as
fasting blood glucose =126 mg/dl or hemoglobinAlc level
=6.5%, or coincidental blood glucose levels =200 mg/dl,
previous use of oral antidiabetic drugs or insulin. Heart
failure was accepted as 40% or less of the ejection fraction.
Cranial magnetic resonance images and cranial tomography
results of the patients were retrospectively analysed in terms
of stroke and transient ischemic attack. In terms of peripheral
arterial disease, patient records, previous peripheral
angiographies, computed topographies, or magnetic
resonance angiographies were examined. Stenosis of 50% or
more in these vascular structures was considered significant.

Evaluation of the coronary angiography

Coronary angiography images of all patients made with the
Judkins technique in standard projections were examined in
our tertiary cardiovascular center. In the angiography
procedure, we visualized each vessel in at least two different
projections. In some patients who could not have selective
saphenous vein graft imaging, aortography was performed to
better evaluate the SVG. The patients' coronary angiograms
were perused by at least two independent practised invasive
cardiologists who were blinded to the patients' clinical data.
In our study, as in previous studies, stenosis of 50% or more
in at least one saphenous graft was defined as SVGD.

Obtaining laboratory parameters

Before coronary angiography, all blood samples of the
patients were obtained after a 12-hour fasting period.
Complete blood counts were performed with an automatic
blood cell analyser. Biochemical and cholesterol values were
measured with an automatic device via the standard
laboratory techniques.

Statistical analysis

All patient's data were analyzed by using SPSS 22.0 statistical
Package program for Windows (SPSS Inc, Chicago, IL) .We
evaluated whether the data were normally distributed with the
Kolmogorov-Smirnov  test.  Descriptive  statistics  for
continuous variables were presented as mean + SD, or median
(minimum-maximum) according to their distribution.
Categorical variables of the groups were compared with Chi-
square or Fisher's exact test. Categorical variables were given
as percentages. Normally distributed continuous variables
were compared with the Student’s t-test, and nonparametric
variables were compared with the Mann-Whitney U test.
Receiver operating characteristic (ROC) analysis was
performed for determining the cut-off value of the
CHA2DS2-VASc score for predicting the patency rate of
SVGD. To identify different predictors on SVG patency
univariate and multivariate analyses were performed. A p-
value less than 0.05 were considered statistically significant.
Spearman correlation analysis was performed for the Sl and
CHA2DS2-VASc score variables, which were found to be
statistically significant in the multivariate logistic regression
analysis.
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RESULTS

All basic demographic and clinical characteristics of the
patients included in our study were summarized in Table 1. A
total of 117 patients participated in the study. Sixty-six
patients in group 1 had SVGD (Mean age: 68.13+8.22, 60.6%
male). Fifty-one patients in group 2 did not have SVGD
(Mean age: 66.92+9.44, 72,5% male ). The mean CHA2DS2-
VASc score was significantly higher in group 1 compared to
group 2. [5 (2-7) vs. 2 (1-7), respectively, P<0.001].
Acetylsalicylic acid, beta- blocker and Ca—channel blocker
use rates were similar between two groups. Angiotensin-
converting enzyme inhibitor and angiotensin receptor blocker
use rates were higher in group 2 (P=0.005). There was no
difference between the two groups in terms of other
demographic and clinical parameters. Admission laboratory
parameters of the patients were summarized in Table 2.
Hemoglobin, platelet, creatinine, blood lipid parameters,
white blood cell, neutrophil, monocyte, mean platelet volume,
red cell distribution width and NLR values were similar
between two groups. Lymphocyte counts were statistically
significantly lower in group 1 (P<0.001). Platelet-to-
lymphocyte ratio, SII, SIRI and LMR values were statistically
significantly in group 1 (P<0.001, P<0.001, P=0.018 and
P<0.001, respectively).

Table 1: Baseline demographic and clinical characteristics of the groups

Variables

Age (years)

Male gender, n (%)

Heart failure, n (%)

COPD, n (%)

Stroke, n (%)

Hypertension, n (%)

Diabetes mellitus, n (%)
CHA,DS,-VASc score
Acetylsalicylic acid use, n(%)
Beta blocker use, n (%)
Ca—channel blocker use, n (%)
ACE-I/ARB use, n (%)

Logistic regression analysis was performed to evaluate the
predictive value of certain parameters for predicting SVGD.
In univariate analysis; CHA2DS2-VASc score (OR [odds
ratio] 3.301, 95% CI [confidence interval]: 1.877-5.805,
P<0.001), ACE-I/ARB use (OR: 0.845, 95% CI: 0.690-0.983,
P=0.008), low lymphocyte count (OR: 0.672, 95% CI: 0.504-
0.726, P<0.001), PLR (OR: 1.297, 95% CI: 1.096-1.442,
P<0.001), SIl (OR: 1.448, 95% CI: 1.127-1.902, P <0.001),
SIRI (OR: 0.804, 95% CI: 0.578-0.916, P=0.021) and LMR
(OR: 0.443, 95% CI: 0.274-0.685, P <0.001) values were
found to be significantly correlated with the development of
SVGD. As a result of multivariate analysis, CHA2DS2-VASc
score (OR: 5.263, Cl 95%: 2.176- 12.728, P<0.001) and SlI
(OR: 1.236, CI 95%: 1.120-2.955, P=0.007) were determined
as independent predictors for predicting SVGD (Table 3).

In ROC curve analysis, we showed that at a cut-off value of
=3.5, the CHA2DS2-VASc score exhibited 60% sensitivity
and 50% specificity for detecting SVGD.[area under ROC
curve = 0.645 95% C1:0.531-0.759 , P =0.019 ] (Figure 1). In
Spearman correlation analysis there was a mild positive
correlation between SII and CHA2DS2-VASc score (r=
0.301, P=0.004).

Group 1 Group 2 P-value
(n=66) (n=51)

68.13£8.22  66.92+9.44  0.473
40 (60.6%) 37 (72.5%)  0.138"
15 (22.7%) 5 (9.8%) 0.127
7 (10.6%) 9 (17.6%) 0.372"
2 (3%) 1 (1.9%) 0.844"
62 (95.4%) 44 (86.2%)  0.328"
36 (54.5%) 23 (45%) 0.254"
5 (2-7) 2 (1-7) <0.001"
66 (100%) 51 (100%)  1.000
55 (83.3%) 49 (96%) 0.141°
23(34.8%) 20(39.2%)  0.497
44(66.6%)  47(92.1%)  0.005

*Chi square test (percentage), t Independent samples T-test (mean + standard deviation), y Mann-Whitney U test (median, minimum-maximum), COPD:
Chronic obstructive pulmonary disease, OAD; Oral antidiabetic drugs, ACE-I; Angiotensin-converting enzyme inhibitor, ARB; Angiotensin receptor

blocker.

Table 2: Laboratory parameters of the patients
Variables

Hemoglobin (g/dI) 12.4+2.1 13.3+1.9 0.154!
Platelet count(x10*/uL) 238.4+53.1 219.9453.7 0.093*
Creatinine (mg/dl) 0.92 (0.52-8.44) 0.98 (0.56-7.33) 0.696"
Total cholesterol (mg/dl) 220.4+51.7 192.1+51.3 0.481!
High density lipoprotein-cholesterol (mg/dl) 41.4+10.2 42.9+12.2 0.812!
Low-density lipoprotein cholesterol (mg/dl) 105.9+53.7 106.7+45.9 0.693!
Triglyceride(mg/dl) 143.5(44-487) 149.5 (40-490) 0.856"
High sensitivity C-reactive protein (mg/dl) 6.5 (0.41-180) 5.1 (0.34-256) 0.2927
White blood cell (x10%/pL) 8.3 (4.9-17.6) 7.8(5.1-18.9) 0.3047
Neutrophil (x10%/pL) 4.9 (3.1-14.2) 5.1 (2.9-11.3) 0.5447
Lymphocyte (x10%/uL)) 1.3 (0.5-2.7) 1.9 (0.7-3.9) <0.001"
Monocyte (x10%/uL) 0.5(0.3-1.5) 0.5(0.4-1.2) 0.1977
MPV. fl 10.4+1.6 9.1+0.96 0.392*
RDW 13.9 (11.1-16.9) 14.2 (10.7-23.2) 0.554"
NLR 2.91 (0.82-21) 3.44 (0.94-14.7) 0.159”
Sl 1124.6 (463.9- 6784.7)  653.8(392.6-3471.4)  <0.001"
SIRI 2.9 (1.2- 25.6) 1.9 (0.79-11.4) 0.018”
PLR 216.4 (81.2-494.7) 123.7 (56.5-380) <0.0017
LMR 1.8 (0.4-5.2) 2.7(1.2-6.9) <0.001"

vy Mann-Whitney U test (median, minimum-maximum), t Independent samples t-test (mean + standard deviation), MPV: Mean platelet volume, RDW:
Red cell distribution width, NLR: Neutrophil- to- lymphocyte ratio, SII: Systemic immune inflammation index, SIRI: Systemic inflammation response
index, PLR: Platelet-to- lymphocyte ratio, LMR: Lymphocyte - to-monocyte ratio
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Table 3: Univariate and multivariate logistic regression analysis to identify independent predictors of saphenous vein graft

disease

Univariate analysis

Multivariate analysis

Variables OR (95% CI) P- value OR (95% CI) P- value
CHA,DS,-VASc score 3.301(1.877-5.805) <0.001 5.263 (2.176-12.728) <0.001
ACE-I/ARB use 0.845 (0.690- 0.983) 0.008 1.236 (0.879- 2.190) 0.364
Platelet 1.762 (0.794- 2.165) 0.114 -- --
Lymphocyte 0.672 (0.504- 0.726) <0.001 -- --
NLR 1.090 (0.894- 1.133) 0.178 -- --
PLR 1.297 (1.096- 1.442) <0.001 == ==
Sl 1.448(1.127-1.902) <0.001 1.236 (1.120-2.955) 0.007
SIRI 0.804 (0.578- 0.916) 0.021 == ==
LMR 0.433(0.274-0.685) <0.001 0.799 (0.436-1.467) 0.470
SlI: Systemic immune inflammation index, LMR: Lymphocyte- to-monocyte ratio
ROC Curve
1,0
0,84
= 0,64
Z
2
@
9 54
0.2
0,0 T T T T
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1 - Specificity
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Figure 1: ROC (Receiver operation characteristic) curve and AUC (Area under the curve) for CHA2DS2-VASc score for
predicting saphenous vein graft disease. (Cut off: 3.5, AUC: 0.645, 95% CI:0.531- 0.759, P= 0.019, 60% sensitivity and

51.3% specificity)

DISCUSSION

CABG surgery has been the most effective treatment method
used in the treatment of coronary artery disease for many
years. CABG surgery has shortcomings such as SVGD,
which may adversely affect the long-term outcomes. After
CABG, long-term cardiovascular outcomes and recurrent
symptoms depend on bypass graft patency and the rate of
progression of disease in the native coronary arteries. SVG
are the most commonly used grafts in CABG today. The rapid
progression of the atherothrombotic process in saphenous
vein grafts compared to arterial grafts affects patency rates in
these grafts in the long term. Patency rates of the saphenous
vein grafts at 1-, 5-, and 10-years are 93%, 74% and 41%,
respectively. Occlusion rates in saphenous grafts were
reported as 3.4% in the first 3 weeks and 12% in the first 6
months in some studies (8, 9). The causes of occlusion of
saphenous vein grafts are thrombosis in the first 1-month
acute stage, neointimal hyperplasia in the subacute stage
(between 1 month and 12 months), and atherosclerosis in the
late stage after 12 months, respectively. Saphenous graft
revascularization rates after CABG vary between 8.6% and
10.4% annually. Despite developing stent technology and
medical treatments, SVGD still remains a clinical problem
that can’t be completely prevented.

Medical Science and Discovery, 2021; 8(10):601-607

Patency rates of saphenous vein grafts are affected by the
surgical technique used and the patient's clinical risk factors
such as diabetes, hyperlipidemia, and smoking. Smoking
increases calcification in saphenous vein grafts. It causes graft
loss by increasing the synthesis of matrix metalloprotease 2
and 9 by smooth muscle cells. For example, the NO-touch
technique used surgically minimizes vein damage and
endothelial damage. Nitric oxide synthase activity of
endothelial cells doesn't reduce in patients the No-Touch
technique is used, in the endothelium also adhesion molecule
synthesis and neutrophil adhesion to endothelium decrease.

Target natural coronary artery lesion size and condition,
vascular diameter, and anastomosis all affect SVG patency
rate. Arterialization occurs in saphenous grafts exposed to
systemic pressure in the late period. In the first month after
CABG, media layer thickening and neointimal hyperplasia
occur in saphenous grafts. Neointimal hyperplasia doesn't
cause significant stenosis but predisposes to atherosclerotic
changes.

Artery wall is made up of thick elastic fibers and smooth
muscle layer.
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Arterial grafts such as; LIMA, radial artery graft, and right
internal mammary artery (RIMA) are frequently used in
CABG surgery. The use of left internal mammary artery
(LIMA) in left anterior descending artery revascularization is
the gold standard. Arterial grafts, especially LIMA resistant
to atherosclerosis. These grafts are resistant to intimal
hyperplasia and cellular migration because of the presence of
internal elastic lamina on their walls and the absence of vasa-
vasorum in the adventitia layers. In addition, the media layer
is less prone to vasoconstriction due to the presence of fewer
muscular cells and the thinness of this layer. Therefore, the
LIMA graft has high disease-free survival rates and long-term
patent rates (>90% in 10 years). The cause of late-stage
failure in LIMA grafts is progressive atherosclerosis that
develops in the native coronary artery distal to the
anastomosis.

Many studies have shown that arterial graft selection
improves long-term survival and reduces the frequency of
percutaneous coronary intervention (10, 11). There is a
complex low-grade ongoing inflammation in the pathogenesis
of atherosclerosis. Many biomarkers of inflammation have
been the focus of attention in predicting cardiovascular
mortality (4, 12). Inflammatory markers such as C-reactive
protein, fibrinogen, interleukinl, interleukin 6, lipoprotein (a)
have also been found to be related with atherosclerosis in
previous studies (13, 14).

Peripheral circulating leukocytes, monocytes, eosinophils and
platelets play an important role in the initiation and
maintenance of atherosclerosis (15, 16). Inflammation
markers calculated from peripheral inflammation cells can
help us in diagnosing SVGD. Stimulated White blood cells
(WBCs) are both prone to adherence to the endothelial
surface and, secreted hydrolytic enzymes, cytokines, and
growth factors cause more vascular damage. WBCs contain
five different types of immune cells. Leukocytes and
neutrophils  have important roles, especially in
atherosclerosis. In the CAPRIE and SOLVD studies, high
neutrophil levels and low lymphocyte ratios were related with
increased poor cardiovascular outcomes (17, 18).

Several studies have found that high NLR and PLR, SlI
levels, as well as low LMR levels, may be beneficial to
demonstrate the severity of coronary artery disease (19). In
addition, NLR and PLR were found to be hemodynamically
correlated in showing plaques with significant narrowing of
the coronary artery (20). NLR has been associated in previous
studies in predicting mortality after CABG and PCI and
predicting in-stent restenosis (21-23).

Gurbuz et al. showed that preoperative NLR levels >4.32
increased cerebrovascular and cardiovascular adverse events
in a retrospective study that included CABG patients (24).
Likewise, high preoperative PLR levels were found to be
significant in predicting complications after CABG. Gungor
et al. found the ratio of postoperative AF to be high in the
group with PLR level >119.3 after CABG (25). In our study,
we also found significantly higher PLR levels in the group
with SVGD.

It has been shown that SIl predicts mortality in elderly
patients with acute myocardial infarction undergoing PCI
(26). Levels of Sl >693.4X109 were associated with adverse
cardiovascular outcomes after PCI (27). Agus et al. found that
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Sll levels>2.314 to be related to high mortality in patients
with infective endocarditis (28). SII was found to be better
than LMR and PLR in predicting hemodynamically severe
coronary artery disease (29).

In our study, we found SlI, SIRI, PLR and LMR levels
significantly higher in group 1 than group 2. Several studies
have found that low LMR levels are related with poor
endpoints in both critical limb ischemia and in-stent
restenosis (30, 31).

The CHA2DS2-VASc score includes traditional risk factors
such as hypertension, advanced age, and diabetes. These risk
factors already contribute to thrombosis and atherosclerosis in
coronary artery disease. Therefore, the CHA2DS2-VASc
score can guide us in predicting saphenous vein graft disease.
Also, it is widely used in daily clinical practice for stroke or
systemic embolism risk stratification in nonvalvular atrial
fibrillation, may provide useful information for risk
assessment of patients with SVGD. Several studies have
found the CHA2DS2-VASc score to be useful for risk
stratification in patients without atrial fibrillation (32, 33-35).

In a study of 3184 patients with acute coronary syndrome
(ACS), patients with a score =2 were related with a higher
rate of MACE in the first year after discharge than those with
a score <2 (36). In our study, we observed that CHA2DS2-
VASc score =3.5 was highly significant in predicting
SVGD. In another study, it was observed that patients
hospitalized with the diagnosis of ACS had a higher rate of
atherosclerotic burden in the coronary arteries and, the
CHA2DS2-VASc score was higher in these patients (37).
Unal et al. found that a CHA2DS2-VASc score of 2 or higher
increased the risk of stent thrombosis (38). The CHA2DS2-
VASc score was related with no reflow and in-hospital death
in patients undergoing PCI in another study (39).

Our study covered a small group of patients. Our study had a
retrospective, single centre design. Instead of taking a
complete blood count one time from patients and calculating
indices from these measurements at admission, it would be
more appropriate to take an average of more than one blood
count. The effect of patients with atrial fibrillation on study
outcomes was not examined in the study. Therefore,
randomized controlled prospective, great sample size studies
are needed.

CONCLUSION

CHA2DS2-VASc score and Sll are two important markers
for predicting SVGD disease. Patients with high SIl and
CHA2DS2-VASc score should be followed closely after
CABG for graft failure, and arterial grafts may be preferred
more in this patient group.

Author Contributions: CA, MA: Research of the literature,
Study design, Preparation of the questionnaires, Data
analyses, manuscript preparation and Revisions.

Financial & competing interest's disclosure: The authors
have no relevant affiliations or financial involvement with
any organisation or entity with a financial interest in or
financial conflict with the subject matter or materials
discussed in the manuscript. This includes employment,
consultancies, honoraria, stock ownership or options, expert
testimony, grants or patents received or pending, or royalties.

605



Aydn et al.

dol

http://dx.doi.org/10.36472/msd.v8i10.617

Conflict of interest: The author declared no potential
conflicts of interest with respect to the research, authorship,
and/or publication of this article. This research did not receive
and specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

REFERENCES

1.

10.

11.

12.

13.

14,

15.

Bourassa MG, Enjalbert M, Campeau L, Lesperance J. Progression of
atherosclerosis in coronary arteries and bypass grafts: ten years later.
Am J Cardiol. 1984; 53:102C-107C.

Campeau L, Enjalbert M, Lesperance J, Bourassa MG, Kwiterovich P
Jr, Wacholder S,  Sniderman A. The relation of risk factors to the
development of atherosclerosis in saphenous vein bypass grafts and the
progression of disease in the native circulation: A study 10 years after
aortocoronary bypass surgery. N Engl J Med 1984; 311: 1329-32.

Cameron A, Kemp HG Jr, Green GE. Reoperation for coronary artery
disease: 10 years of clinical follow-up. Circulation. 1988; 78: 158-62.

Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns HJ. Refining clinical
risk stratification for predicting stroke and thromboembolism in atrial
fibrillation using a novel risk factor-based approach: the euro heart
survey on atrial fibrillation. Chest. 2010;137(2):263-72.

Borovac JA, Kwok CS, Mohamed MO, Fischman DL, Savage M,
Alraies C, et al. The Predictive Value of CHA2DS2-VASc Score on In-
Hospital Death and Adverse Periprocedural Events Among Patients
With the Acute Coronary Syndrome and Atrial Fibrillation Who
Undergo Percutaneous Coronary Intervention: A 10-Year National
Inpatient Sample (NIS) Analysis. Cardiovasc Revasc Med. 2021;29:61-
68

Aydin C, Engin M. The Value of Inflammation Indexes in Predicting
Patency of Saphenous Vein Grafts in Patients With Coronary Artery
Bypass Graft Surgery. Cureus 13(7): e16646

Fitzgibbon GM, Kafka HP, Leach AJ, Keon WJ, Hooper GD, Burton
JR. Coronary bypass graft fate and patient outcome: angiographic
follow-up of 5,065 grafts related to survival and reoperation in 1,388
patients during 25 years. J Am Coll Cardiol. 1996;28(3):616-26.

Bourassa MG. Fate of venous grafts: the past, the present and the
future. J Am Coll Cardiol. 1991: 17: 1081-1083

Galbut DL, Traad EA, Dorman MJ, DeWitt PL, Larsen PB, Kurlansky
PA, et al. Seventeen-year experience with bilateral internal mammary
artery grafts. Ann Thorac Surg 1990; 49:195-201.

Dewar LR, Jamieson WR, Janusz MT, Adeli-Sardo M, Germann E,
MacNab JS, et al. Unilateral versus bilateral internal mammary
revascularization. Survival and event- free performance. Circulation
1995; 92(9 Suppl): 118-13.

Gibson PH, Croal BL, Cuthbertson BH, Small GR, Ifezulike Al, Gibson
G, et al. Preoperative neutrophil-lymphocyte ratio and outcome from
coronary artery bypass grafting. Am Heart J. 2007;154(5):995-1002.

Bagger JP, Zindrou D, Taylor KM. Leukocyte count: a risk factor for
coronary artery bypass graft mortality. Am J Med. 2003; 115(8):660-
663.

Pietersma A, Kofflard M, de Wit LE, Stijnen T, Koster JF, Serruys PW,
et al. Late lumen loss after coronary angioplasty is associated with the
activation status of circulating phagocytes before treatment. Circulation.
1995;91(5):1320-5.

Rahel BM, Visseren FL, Suttorp MJ, et al. Preprocedural serum levels
of acutephase reactants and prognosis after percutaneous coronary
intervention. Cardiovasc Res. 2003;60(1):136-140.

Oude Nijhuis MM, van Keulen JK, Pasterkamp G, Quax PH, de Kleijn
DP. Activation of the innate immune system in atherosclerotic disease.
Curr Pharm Des.2007; 13(10):983-994

Medical Science and Discovery, 2021; 8(10):601-607

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

3L

32.

Erdolu B, Engin M. The effect of mean platelet volume-to-lymphocyte
ratio on symptom onset in patients with carotid artery stenosis. Turk J
Vasc Surg 2021;30(1):7-12

Grau AJ, Boddy AW, Dukovic DA, Buggle F, Lichy C, Brandt T,
Hacke W; CAPRIE Investigators. Leukocyte count as an independent
predictor of recurrent ischemic events. Stroke. 2004;35(5):1147-1152.

Cooper HA, Exner DV, Waclawiw MA, Domanski MJ. White blood
cell count and mortality in patients with ischemic and nonischemic left
ventricular systolic dysfunction (an analysis of the Studies of Left
Ventricular Dysfunction [SOLVD]). Am J Cardiol.1999;84(3):252-257.

Sari 1, Sunbul M, Mammadov C, Durmus E, Bozbay M, Kivrak T, et al.
Relation of neutrophil-to-lymphocyte and platelet-to-lymphocyte ratio
with coronary artery disease severity in patients undergoing coronary
angiography. Kardiol Pol. 2015;73(12):1310-6.

Kurtul S, Sarli B, Baktir AO, Demirbas M, Saglam H, Dogan Y, et al.
Neutrophil to lymphocyte ratio predicts SYNTAX score in patients with
non-ST segment elevation myocardial infarction. Int Heart J.
2015;56(1):18-21.

Abanoz M, Engin M. The effect of the relationship between post-
cardiotomy neutrophil/lymphocyte ratio and platelet counts on early
major adverse events after isolated coronary artery bypass grafting.
Turk Gogus Kalp Damar Cerrahisi Derg. 2021;29(1):36-44.

Kulik A, Voisine P, Mathieu P, Masters RG, Mesana TG, Le May MR,
et al. Statin therapy and saphenous vein graft disease after coronary
bypass surgery: analysis from the CASCADE randomized trial. Ann
Thorac Surg. 2011 Oct;92(4):1284-90; discussion 1290-1.

Turak O, Ozcan F, Isleyen A, Tok D, Sokmen E, Buyukkaya E, et al.
Usefulness of the neutrophil-to-lymphocyte ratio to predict bare-metal
stent restenosis. Am J Cardiol. 2012;110(10):1405-10.

Gurbuz O, Kumtepe G, Ozkan H, et al. Predictive value of neutrophil-
lymphocyte ratio for long-term cardiovascular event following coronary
artery bypass grafting. Braz J Cardiovasc Surg 2020;35:274-84.

Gungor H, Babu AS, Zencir C, Akpek M, Selvi M, Erkan MH, et al.
Association of Preoperative Platelet-to-Lymphocyte Ratio with Atrial
Fibrillation after Coronary Artery Bypass Graft Surgery. Med Princ
Pract. 2017;26(2):164-168.

Huang J, Zhang Q, Wang R, Ji H, Chen Y, Quan X, et al. Systemic
Immune-Inflammatory Index Predicts Clinical Outcomes for Elderly
Patients with Acute Myocardial Infarction Receiving Percutaneous
Coronary Intervention. Med Sci Monit. 2019;25:9690-9701.

Yang YL, Wu CH, Hsu PF, et al. Systemic immune-inflammation index
(SH) predicted clinical outcome in patients with coronary artery
disease. Eur J Clin Invest 2020;50:e13230.

Agus HZ, Kahraman S, Arslan C, Yildirim C, Erturk M, Kalkan AK, et
al. Systemic immune-inflammation index predicts mortality in infective
endocarditis. J Saudi Heart Assoc. 2020;32(1):58-64.

Erdogan M, Erdsl MA, Oztirk S, Durmaz T. Systemic immune-
inflammation index is a novel marker to predict functionally significant
coronary artery stenosis. Biomark Med. 2020;14(16):1553-1561.

Gary T, Pichler M, Belaj K, Eller P, Hafner F, Gerger A, et al.
Lymphocyte-to-monocyte ratio: a novel marker for critical limb
ischemia in PAOD patients. Int J Clin Pract. 2014;68(12):1483-7.

Murat SN, Yarlioglues M, Celik IE, Kurtul A, Duran M, Kilic A, et al.
The Relationship Between Lymphocyte-to-Monocyte Ratio and Bare-
Metal Stent In-Stent Restenosis in Patients With Stable Coronary
Artery Disease. Clin Appl Thromb Hemost. 2017; 23(3):235-240.

Orvin K, Bental T, Assali A, Lev El, Vaknin-Assa H, Kornowski
R.Usefulness of the CHA2DS2-VASC score to predict adverse
outcomes in patients having percutaneous coronary intervention. Am J
Cardiol 2016;117:1433-1438.

606



Aydn et al. http://dx.doi.org/10.36472/msd.v8i10.617

33. Capodanno D, Rossini R, Musumeci G, Lettieri C, Senni M, Valsecchi ~ 36. Chua SK, Lo HM, Chiu CZ, Shyu KG. Use of CHADS2 and
O, et al. Predictive accuracy of CHA2DS2-vasc and HAS-BLED scores CHA2DS2-vasc scores to predict subsequent myocardial infarction,
in patients without atrial fibrillation undergoing percutaneous coronary stroke, and death in patients with acute coronary syndrome: data from
intervention and discharged on dual antiplatelet therapy. Int J Cardiol Taiwan acute coronary syndrome full spectrum registry. PLoS One
2015;199:319-325. 2014; 9:e111167.

34. Bozbay M, Uyarel H, Cicek G, Oz A, Keskin M, Murat A, et al. 37. Kurtul A, Acikgoz SK. Validation of the CHA2DS2-vasc score in
CHA2DS2-vasc score predicts in-hospital and long-term clinical predicting coronary atherosclerotic burden and in-hospital mortality in
outcomes in patients with ST-segment elevation myocardial infarction patients with acute coronary syndrome. Am J Cardiol 2017; 120:8-14.
who were undergoing primary percutaneous coronary intervention. Clin
Appl Thromb Hemost 2017; 23:132-138. 38. Unal S, Acar B, Yayla C, Balci MM, Ertem A, Kara M, et al.

Importance and usage of the CHA2DS2-vasc score in predicting acute

35. Tasolar H, Cetin M, Balli M, Bayramoglu A, Otlu YO, Tiirkmen S, stent thrombosis.Coron Artery Dis 2016; 27:478-482.

Aktirk E. CHA2DS2-vasc-HS score in non-ST elevation acute
coronary syndrome patients: assessment of coronary artery disease  39. Ipek G, Onuk T, Karatas MB, Gungor B, Osken A, Keskin M, et al.

severity and complexity and comparison to other scoring systems in the
prediction of in-hospital major adverse cardiovascular events. Anatol J
Cardiol 2016; 16:742—-748.

CHA2DS2-vasc score is a predictor of no-reflow in patients with ST-
segment elevation myocardial infarction who underwent primary
percutaneous intervention. Angiology 2016; 67:840-845.

Copyright © 2021 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), (CC BY NC) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. International Journal of Medical Science and Discovery.

Medical Science and Discovery, 2021; 8(10):601-607

607



