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Abstract

Objective  The aim of our study was to evaluate the relation between monocyte/high-density lipoprotein cholesterol (HDL-C) ratio value and carotid artery stenosis in patients who

underwent carotid angiography.

Materials ~ To our study, 103 participants were enrolled (70 patients, 33 healthy individuals) who attended the cardiovascular surgery policlinic and had carotid angiography in
and Methods  between January 2017 and June 2018. Participants were divided into two groups, who have carotid artery disease and who don't. Peripheral venous blood results, taken from
all patients before angiography for hematologic examination, were evaluated. Groups were compared according to their monocyte/high-density lipoprotein cholesterol

(HDL-C) values and other hematologic results.

Results  Monocyte/high-density lipoprotein cholesterol (HDL-C) ratio and monocyte values were found to be higher in the group with a carotid artery disease compared to the
group with a normal carotid angiography (0.018+0.009 vs. 0.013+0.007 p= 0.008; 0.67+0.28 vs. 0.5120.24 p=0.007). There was no significant difference between groups

considering demographic features and other hematological paramaters.

Conclusions  In our study, it was shown that high monocyte/high-density lipoprotein cholesterol (HDL-C) ratio value could be a predictor for the diagnosis of obstructive carotid artery

disease.

Keywords ~ Carotid artery disease; Monocyte/high-density lipoprotein cholesterol (HDL-C) ratio; Atherosclerosis risk factors.

0z

Amag  Calismamizin amact karotis arter angiografisi yapilan hastalarda monosit/yiiksek yogunluklu lipoprotein kolesterol orant degerlerinin karotis arter stenozu ile iliskisini retrospektif olarak

aragtirmaktr.

Geregve  GCalismanmiza Ocak 2017 ile Haziran 2018 yillar: arasinda kalp ve damar cerrahisi poliklinigine bagvuran ve karotis arter angiografisi yapilan 103 (70 hasta, 33 saghkli) hasta dahil edildi.
Yontemler  Karotis arter hastaligi olanlar ve olmayanlar diye iki gruba ayrilds. Tiim hastalarin hematolojik degerlerine bakilmast icin angiografi oncesi alinan periferik veniz kan sonuglart tarand.

1,

Gruplar monosit/yiiksek yog Lu lipoprotein kol | orani ve diger h I

jik sonuglar agisindan karsilagtirild.

Bulgular  Monosit/yiiksek yogunluklu lipoprotein kolesterol orani ve monosit degeri karotis arter hastaligi olanlar grubunda karotis arter angiografisi normal ¢ikan gruba gore anlamli olarak yiiksek
bulundu (0.018+0.009 vs. 0.013+0.007 p= 0.008; 0.67+0.28 vs. 0.51+0.24 p=0.007). Diger hematolojik parametreler ve demografik veriler agisindan gruplar arasinda anlamli bir farklilik

yoktu.

Sonu¢  Calismamizda yiiksek monosit/yiiksek yogunluklu lipoprotein kolesterol karotis arter hastaligi tamsinda bir Gngordiiriicii olabilecegi gosterildi.

Anahtar

Kelimeler Karotis arter hastaligi; monosit/yiiksek yogunluklu lipoprotein kolesterol orani; Ateroskleroz risk faktorleri.
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Introduction
Carotid artery stenosis is a major risk factor for stroke. The
cause of stroke in a great many of the patients is ischemia,
in one-third of this group of patients it is carotid artery
disease.”? Atherosclerosis is usually the cause of carotid
artery stenosis and occlusion. Atherosclerosis is a comp-
lex inflammatory process. In this process, monocytes and
macrophages play a key role in each stage of inflammation
and the release of proinflammatory cytokines.® These im-
mune cells cause an inflammatory response and tissue re-
modelling in atherosclerotic lesions.** Especially activated
monocytes effect on the release of inflammatory cytokines
during the progression of chronic inflammation and car-

diovascular disease.®

It is known that high-density lipoprotein cholesterol
(HDL-C) is protecting the endothelium against the destru-
ctive effects of low-density lipoprotein cholesterol (LDL-C)
as well as oxidation.” The ratio of the number of monocy-
tes to HDL-C level, as known as monocyte/HDL-C ratio

(MHR), is a recently detected inflammatory indicator.®

In our study, our aim was to research the relation betwe-
en MHR and carotid artery stenosis retrospectively at the
patients who admitted to cardiology and cardiothoracic

surgery policlinic in between 2017 and 2018.

Materials and Methods
In this study, 103 patients undergoing carotid angiography
at Kahramanmaras Siit¢ii Imam University Research Hos-
pital between January 2017 and June 2018 were evaluated
retrospectively. This was planned as a cross sectional study.
Patients who have no atherosclerotic lesions are accepted
as normal and are assigned to the control group. Patients
who have a lesion on the surface of the carotid artery, re-
gardless of the significance of the stenosis it causes, are as-
signed to the patient group. Blood tests, clinical conditions

and angiographic images of all patients are examined.

Patients who had a previous cerebrovascular event, acu-

te cardiovascular event, trauma, who has renal failure or
liver failure, who use immunosuppressant drugs, anti-inf-
lammatory drugs or steroids are not included in our study.
The demographic characteristics of the patients involved
in the study such as gender, age, hypertension, diabetes,
dyslipidemia and family stories as well as their laboratory
tests are evaluated. The Kahramanmaras Siit¢ii imam Uni-
versity ethics committee approved the study with an issue
number 11, dated August 29, 2018.

Biochemical analysis

Before the carotid angiography procedure, retrospectively
full blood counts and biochemical parameters in blood
samples taken from the patients are evaluated. For full blo-
od count tests, blood is taken into ethylenediaminetetraa-
cetic acid (EDTA) containing tubes and evaluated by the
hematology analyser Sysmex XN-1000 (Sysmex Europe
GmbH, Sysmex Corporation, Hamburg, Germany). For
biochemical evaluation of the glucose, urea, creatinine,
AST, ALT levels and lipid profile, blood samples are taken
into dry tubes and evaluated by automatic analysis device
Cobas®8000 (Roche Diagnostics International Ltd., Rotk-
reuz, Switzerland). MHR is calculated by dividing the mo-
nocyte count to HDL-C.

Angiographic analysis
All angiographic images are taken by using GeGE angiog-
raphy device, through a retrograde femoral arterial access.
Carotid arteries images are taken bilaterally. Patients who
have no carotid arterial disorder are accepted as normal.
Patients who have an atherosclerotic lesion, regardless of
the severity of the stenosis, are assigned to the carotid ar-

tery patient group.

Statistical analysis
Continuous variables that fit a normal distribution are
expressed as mean + standard deviation, continuous vari-
ables that don’t fit a normal distribution are expressed by
using median and change in quarters. Categorical variables

are expressed by absolute value and percentage. Whether
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the continuous variables fit a normal distribution or not,
is evaluated by the Kolmogorov-Smirnov test. Continuous
variables in between groups that don't fit a normal distri-
bution are evaluated by Mann-Whitney U test, while the
continuous variables that fit a normal distribution are eva-
luated by independent samples t-test. Categorical variables
are evaluated by Chi-square test. All statistical evaluations
are made by using SPSS 21 program (Statistical Package
for the Social Sciences, version 21.0, SSPS Inc., Chicago,

IL, USA). P value < 0.05 is accepted as significant.

Results

A total of 103 patients were included in the study; 70 pa-
tients with angiographically proven significant carotid
artery disease and 33 patients with normal carotid artery.
When the clinical and demographical features of the pa-
tients were compared, there was no significant difference
with respect to age, gender, hypertension and diabetes.
When the laboratory results of the patients were compa-
red, all variables were found to be similar except monocy-
te/HDL-C ratio and monocyte count. Monocyte/HDL-C
ratio and monocyte count was found to be significantly hi-
gher in patients with carotid artery disease as compared to
the patients having normal carotid artery. (0.018+0.009 vs.
0.013+0.007, p= 0.008; 0.67+0.28 vs. 0.51+0.24, p=0.007
respectively). Basic demographic, clinical and laboratory
values are shown in Table 1. The distribution of monocyte/
HDL-C ratio (MHR) is shown in Figure 1.
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Figure 1: Distribution of MHR between the patients with

and without carotid artery disease.

Table 1:Demographic, clinic and laboratory characteristics of the groups
Carotid Artery Without C}arotld
Disease (n=70) Artery Disease P value
(n=33)
Age,years 72.24+8.12 69.58+9.14 0.059
Male/female,n 46/24 22/11 0.924
Hypertension, n, (%) 28 (40.00 %) 11 (33.33 %) 0.664
Diabetes mellitus, 17 (24.29%) 10 (30.30%) 0.632
n, (%)
BUN, median (range), 19.00(7.00- 17.00(10.00- 0.632
(mg/dl) 86.00) 56.00) ’
Creatinine, meanSD, 0.93+0.22 0.86+0.23 0.207
(mg/dl)
Triglycerides, median 150.00 139.00 0.964
(range) (mg/dL) (34.00-624.00) (48.00-635.00) ’
HDL cholesterol,
mean+SD, (mg/dL) 38.81+9.08 40.78+9.24 0.248
LDL cholesterol, 107.46+38.14 | 103.52+29.92 0.600
mean+SD, (mg/dL)
ALT, median (range), 23.00 20.00 0.079
TU/L (7.00-85.00) (5.00-55.00) .
AST , median (range), 22.00 (6.00- 21.00 (4.00- 0.078
1U/L 57.00) 36.00) ’
Hemoglobin,
mean+SD gr/dl 13.22+1.08 13.98+1.14 0.105
Hemotocrite, 39.64+5.22 41.18+5.06 0.158
mean+SD
Platelet count x103/L, 219.00 224.00 0779
median (range) (65.00-520.00) (108.00-517.00) :
RDW, meanzSD, 43.25+4.12 44.69+7.23 0.297
(mg/dl)
. 10.32 10.66
MPV median (range) (8.54-17.08) (8.61-13.30) 0.564
RBC, meanSD, 4.64+0.61 4.89+0.63 0.176
(mg/dl)
Monocyte count
x103/L. mean+SD 0.67+0.28 0.51+0.24 0.007
MHR, mean+SD 0.018+0.009 0.013+0.007 0.008
BUN: Blood urea HDL: High-density lipoprotein cholesterol LDL:
Low-density lipoprotein cholesterol ALT: Alanin amino transferaz AST:
Aspartate aminotransferase RDW: Red cell distribution width MPV: Mean
Platelet Volume RBC: Red blood cell MHR: Monocyte/high-density lipo-
protein cholesterol (HDL-C) ratio

Discussion
In this study, we tried to determine the potential role of
MHR in predicting the carotid artery disease by compa-
ring the MHR values between patients who have carotid
artery disease and who have a normal carotid artery. It has
been claimed that HDL-C has monocyte activating effect

and suppressor effects on differentiation and proliferation
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of progenitor cells in addition to its anti-inflammatory and
anti-oxidant actions.”’* MHR is a new parameter used to
predict morbidity and mortality in chronic inflammatory
conditions such as cardiovascular disease, metabolic synd-

romes and hypertension.'"'*

Carotid atherosclerosis is an important risk factor for the
development of acute ischemic stroke. The role of macrop-
hages and monocytes is well known in the development
and progression of atherosclerosis."**> Following endot-
helial dysfunction, monocytes adhere to the endothelium
tightly and migrate into subendothelial layer. Then, they
maturate into macrophages which are the precursors of
foam cells. Foam cells secrete pro-inflammatory cytokines
that induce the local inflammatory response around the
atherosclerotic lesion such as matrix metalloproteinases,
tissue factors and growth factors.'>'® It is seen that mac-
rophages and monocytes play a role in all stages; from
the formation of the fatty streak to the formation of athe-
rosclerosis and its progression. Thus, the monocyte count
can be an indicator of the development of atherosclerotic
plaques.” In a study conducted by Qiao and his colleagues,
a relation between the monocyte count and atherosclero-
sis has been shown in rats with colony stimulating factor

deficiency."”

HDL-C has well-known anti-inflammatory and antioxi-
dant effects as well as antithrombotic effects. These effects
vary with the levels of HDL-C." There also is an interacti-
on in between HDL-C and monocytes. It limits the inflam-
matory response that occurs while monocytes differentiate
into macrophages.® It is shown that the increase in HDL-C
levels effects on the hemopoietic system by decreasing mo-
nocyte production, mobilization and progenitor cell proli-

feration.?*?!

MHR is reported as an inflammatory indicator in previ-
ous studies. In a study by Kanbat and his colleagues, high
levels of MHR is related to high cardiovascular risk in the

prognosis of chronic renal disease.”? Tekkesin and his col-

leagues have shown in their study that MHR levels were
significantly higher in patients developing postoperative
atrial fibrillation, which could cause serious mortality and
morbidity after cardiovascular surgery, as compared to
the patients without postoperative atrial fibrillation.® In
another study conducted by Bolayir et al., lower HDL-C
levels and higher monocyte counts were found in patients
who are hospitalized for acute stroke as compared to the
control group. The authors also claimed that it was an in-
dependent risk factor for 30 days mortality.* Similarly, in
a study conducted by Zhang et al. including 3798 patients
who have undergone coronary angiography, it has been
shown that MHR value is an independent predictor of a
major cardiovascular event (acute myocardial infection,
unstable angina, stroke, heart failure and unexpected vas-

cularization).?

When all the studies were evaluated, it is shown that MHR
value is related to systemic inflammation and endothelial
dysfunction and is attributed as an inflammatory marker.
Our study has less number of patients compared to the
previous studies in the literature. Based on our study, we
conclude that the significant high values of MHR found
in patients with obstructive carotid artery disease as com-
pared to the patients with normal carotid artery can be an
independent predictive marker but still cannot be claimed

as a diagnostic marker.

Conclusion
Carotid artery disease is a preventable and treatable di-
sease if diagnosed early. MHR value is not only an easy
test but also doesn't require extra cost. In our study, MHR
value is found to be high in patients who have a carotid ar-
tery lesion. More detailed and extensive multicentric pros-

pective studies are needed to support our results.
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