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Abstract

Objective: Coronary atherosclerosis, the primary cause of coronary artery disease, is a multifactorial disease, the etiology
of which involves interaction of many humoral and cellular factors. It has been also known that platelets play a pivotal
role in atherothrombosis. In this study, we aimed to find out whether there is a correlation between mean platelet
volume levels (MPV), platelet distribution width (PDW) levels and coronary artery disease (CAD), other diseases that
may cause cardiovascular risks and to determine the relationship between high-sensitivity C-reactive protein (hs-CRP),
MPV and PDW.

Materials and Methods: We included 132 patients with CAD, who were diagnosed by angiography, and 82 control
subjects. We evaluated MPV, PDW, and hs-CRP levels, and determined the association between these levels with
cardiovascular risk factors.

Results: MPV levels of the patients group were found significantly lower than the control group levels. (p=0.041). There
were no significant difference between the patients group and control group in terms of PDW values (p=0.332). The hs-
CRP levels of the patients group was found significantly higher than the control group levels (p=0.010). In patients group
there were found no significant correlation between hs-CRP levels and platelet indices levels.

Conclusion: In conclusion, MPV was lower in CAD patients compared with control subjects, but PDW had no significant.

There were association between MPV, and number of chronic disease. After correlation analysis, we found negative and
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weak correlation between platelet levels and MPV levels in CAD group. These findings may be related to our small sample

size. There is a need for large-scale and new studies, to gain powerful data.

Keywords: Coronary artery disease; Platelet indices; High sensitive C-reactive protein

Abbreviation: MPV: Mean Platelet Volume Levels;
PDW: Platelet Distribution Width; CAD: Coronary Artery
Disease; ASVD: Atherosclerotic vascular diseases; MI:
myocardial infarction; hsCRP: High-Sensitivity C-Reactive
Protein; HT: Hypertension; DM: Diabetes Mellitus; HL:
Hyperlipidemia; CBC: Complete Blood Count; TC: total
cholesterol; HDL-C: HDL cholesterol; TG: triglyceride;
LDL-C: LDL cholesterol; BUN: Blood Urea Nitrogen; RDW:
Red Cell Distribution Width; PTCA: Percutaneous
Transluminal Coronary Angiography; CRP: C Reactive
Protein.

Introduction

Atherosclerosis is the most important pathological
result of the mechanisms that is underlying coronary
artery disease (CAD). It is an inflammatory fibro-
proliferative response mediated against various forms of
endothelial damage. Atherosclerotic vascular diseases
(ASVD) is the major cause of morbidity and mortality
[1,2].

Antiplatelet drugs reduce the risk of cardiovascular
events; therefore platelets have one the major role in the
atherothrombosis process [3]. It is suggested that platelet
activity has an important role in myocardial infarction
(MI), which was an outcome of prothrombotic process,
and the measurement of platelet activity and/or
aggregation can provide prognostic information for the
risk of cardiovascular events [4-7]. With understanding of
atherosclerosis is an inflammatory process [129] high-
sensitivity C-reactive protein (hsCRP), as well as many
inflammatory plasma markers are defined as potential
tools for the interpretation of the cardiovascular disease
(CVD) risk [8,9].

The aim of this study was to find out whether mean
platelet volume levels (MPV), platelet distribution width
(PDW) and hsCRP levels are higher than those seen at the
control examinations of patients with CAD and to
determine whether chronic diseases (eg, diabetes mellitus
(DM), hypertension (HT), hyperlipidemia (HL), and
obesity, etc.) that are associated with cardiovascular risk
factors have an effect on MPV, PDW, and on hsCRP levels.

Sinem N, et al. Mean Platelet Volume is Associated with Coronary Artery
Disease and Cardiovascular Risk Factors, but Platelet Distribution Width
Not. Med ] Clin Trials Case Stud 2018, 2(4): 000174.

Materials and Methods

Study Design

This is a retrospective observational study. Patients
who were admitted to cardiology clinic between March
2009 and May 2009 and at whom CAD was diagnosed
were included into the study. For the patients group of the
study, patients at whom CAD was diagnosed by coronary
angiography according to hospital records (n=132) and
for control group of the study, patients at whom no
findings found (n=82) were taken into our study
randomly. Complete blood count (CBC) and platelet
indices were measured by auto analyzer (Beckman
Coulter LH780 Hematology Analyzer with LH and LH
Slide Maker Slide Stainer). After at least 8 hours of fasting,
biochemical parameters (fasting blood glucose, total
cholesterol (TC), HDL cholesterol (HDL-C), triglyceride
(TG) levels), hs-CRP were measured (Olympus AU 600
auto analyzer, the latter with Beckman Coulter, Fullerton
CA, USA). LDL cholesterol (LDL-C), was calculated with
the Friedewald formula [TC-LDL (VLDL + HDL) VLDL = TG
/ 5] by using these values [10].

Patients who had blood disease that may cause any
change in platelet functions and distributions, platelet
function disorders and active infection that may lead to
significant change in hs-CRP levels, malignancy,
connective  tissue diseases, immunological, and
rheumatologic disease were excluded. Selective coronary
angiography was performed with femoral approach with
Judkins catheters (Philips, 30 square/second, on 35mm
cine film, 6-7 F guide catheters). For each vessel and left
main coronary artery, stenosis of %50 or above was
considered significant. Chronic diseases, such as diabetes
mellitus (DM), hypertension (HT), hyperlipidemia (HL),
and obesity which may cause cardiovascular risks were
evaluated in our study. All of the participants gave
informed consent and the local research ethics committee
had previously approved the study protocol.

Statistical Analysis

All the data obtained from the study were analyzed
using SPSS 16.0 on computer. The results obtained in
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continuous variables were expressed in forms of the
average (mean) + standard deviation (SD). After
descriptive  statistics were analyzed (frequency,
percentage distribution, mean * standard deviation),
compliance with the normal distribution of variables
assessed by Kolmogorov-Smirnov One Sample Test. For
biochemical parameters of blood count levels of two
groups, Student's t test was used in the data meeting the
assumptions of parametric variables and Mann-Whitney
U test was used in those which were nonparametric.
Kruskal Wallis test was used for comparing three groups
and Mann-Whitney U test was used for comparing two
groups where necessary. For P values where P<0.05 was
considered as statistically significant.

Results

Demographic and biochemical characteristics of the
patients with CAD and the controls are shown in Table 1.
White blood cell, serum creatinin levels, blood urea
nitrogen (BUN) levels, and serum fasting glucose levels
were significantly higher in CAD patients. In addition, HDL
cholesterol levels were significantly lower in CAD
patients. There were no significant differences in
hemoglobine levels, red cell distribution width (RDW),
and platelet counts between the groups (p=0.126,

significantly lower in the CAD compared with control
group (p=0.041). The hs-CRP was found significantly
higher the control group (p=0,010). There were found no
statistically significant difference between two groups in
terms of PDW (p=0.332), and INR (international
normalized ratio) (p=0.332, p=0.233, respectively).

In CAD group, there were found statistically significant
differences in MPV values between the group without
chronic disease, the group with one chronic disease, and
the group with 2 or more than 2 chronic diseases
(p=0.004). The MPV values of the group without chronic
disease, and the group with one chronic disease were
lower than the MPV values of the group with =2 chronic
diseases (p=0.030, p=0.002, respectively). There were
found no significant difference between three groups in
terms of PDW, hs-CRP, and INR levels (p=0.509, p=0.581,
p=0.262, respectively) (Table 2).

After correlation analysis, as seen in Table 3, we found
negative and weak correlation between platelet levels and
MPV levels in CAD group (r=-0.429, p<0.001), there were
found positive weak correlation between HDL-C values,
and MPV values (r=0.172, p=0.048), and there were found
negative weak correlation between HDL-C, and PDW
values.

p=0.332, p=0.205, respectively). The MPV was
((:3::;‘20*1 Coronary artery disease group (n=132) p value
mean SD Mean SD

Age (year) 58.01 10.32 60.36 10.75 0,116**
Gender (male, %) 33 (40.2%) 71 (53.8%) 0,074***
Smoking (%) 24 (29.6%) 40 (30.8%) 1.00%**
WBC(x103/ml) 7.66 2.71 8.36 2.89 0.022*
Hemoglobine(g/dL) 13.62 1.78 14 1.77 0.126**
RDW 14.15 1.82 14.28 2.09 0.332**
Platelet (x103/ml) 270.68 61.46 259.21 65.84 0.205**
BUN (mg/dl) 29.01 11.35 32.91 13.85 0.026*
Creatinine (mg/dl) 0.73 0.18 0.89 0.36 <0.001*
AST (U/L) 23.26 7.72 27.55 28.3 0.586*

ALT (U/L) 22.43 10.02 22.58 14.51 0.423*
Glucose (mg/dl) 97.05 31.53 106.75 39.85 0.042*
Total chol. (mg/dl) 180.79 34.04 185.3 39.04 0.391**
LDL chol. (mg/dl) 115.37 29.28 122.08 34.85 0.149**
HDL chol. (mg/dl) 40.33 13.78 37.93 25.81 0.004*
Triglyseride (mg/dl) 147.56 100.88 149.19 67.73 0.154*
MPV(fl) 8.64 0.98 8.37 0.93 0.041**

PDW 16.34 0.65 16.43 0.72 0.332*
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hsCRP(mg/dl)

1.43

2.67

3.49

10.27

0.010*

INR

1.01 0.1

1.04

0.18

0.233*

WBC: white blood cell, RDW: red cell distribution, Chol: cholesterole, MPV: mean platelet volume, PDW: platelet
distribution width, hsCRP: high sensitive CRP.

SD: Standard deviation
* Mann-Whitney U Test
** Student t Test

*#* chi square test

Table 1: Clinical and demographical characteristics of the patients and the study subjects.

without chronic |<2 chronic disease| =2 chronic diseases
disease (n=26) (n=34) (n=71) p* p** pt ptt
meanzSD meanzSD meanzSD
WBC
(x10%/ml) 8.84+2.48 9.05+2.36 7.84+3.18 0.001 | 0913 | 0.009 0.001
MPV(fl) 8.12+0.82 8.04+0.79 8.62+£0.96 0.004 0.51 0.03 0.002
PDW 16.38+0.53 16.57+0.95 16.39+0.64 0.509 - - -
hsCRP (mg/dl) 2.92+5.16 5.75+17.61 2.50+5.20 0.581 - - -
INR 1.10+0.36 1.04+0.14 1.01+£0.09 0.262 - - -

WBC: white blood cell, MPV: mean platelet volume, PDW: platelet distribution width, hsCRP: high sensitive CRP.

SD: Standard deviation
*Kruskal-Wallis test

**Comparison of the patients without chronic disease and the patients with <2 chronic disease (Mann Whitney U Testi)
tComparison of the patients without chronic disease and the patients with 22 chronic diseases (Mann Whitney U Testi)
ttComparison of the patients with <2 chronic disease and the patients with =2 chronic disease (Mann Whitney U Testi)
Table 2: Comparison of white blood cell, platelet indices, and hsCRP levels of the groups without chronic disease, with <
2 chronic diseases, and with > 2 chronic diseases.

MPV PDW hs-CRP
r -0.429
Platelet D <0.001
r -0.003
PDW p 0.971
r -0.115 -0.014
hsCRP p 0.255 0.888
lucose r 0.034 0.105 -0.136
5 p 0.695 0.232 0.176
r 0.08 -0.053 -0.064
Total chol. p 0.363 0.547 0.528
r 0.085 -0.045 -0.047
LDL chol. D 0.332 0.611 0.645
r 0.172 -0.191 -0.105
HDL chol. p 0.048 0.028 0.299
Trvaliseride r -0.121 0.059 -0.087
g p 0.166 0.504 0.389

PDW: platelet distribution width, chol.: cholesterole, hsCRP: high sensitive CRP.

*Spearman’s correlation test.

Table 3: Correlations of platelet indices, hsCRP, and biochemical parameters in the study group.
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Discussion

Platelet activation and aggregation measurements can
provide prognostic information for the risk
cardiovascular events [6,7]. Large volume platelets are
more active in terms of metabolic and enzymatic [11]. In
addition, the sizes of platelets are consistent with their
prothrombotic potentials [12]. Although there has not
been any specific measurement method (international
standardization) for MPV that is an indicator of platelet
sizes, it is routinely used as a cheap assessment tool that
implemented both hospitalized patients and outpatients.
It is considered that the ex vivo measurements of platelet
functions are a reflection of platelet’s functional capacity,
and it is shown that increase in MPV is associated with
platelet aggregation, increased thromboxane synthesis,
release of 3-thromboglobulin, and platelet markers such
as increased expression of adhesion molecules [5,13].

The increased MPV levels are debatable as a risk factor
for coronary artery disease (CAD) [14]. Endler, et al.
showed that patients who were diagnosed CAD and
whose MPV levels were (>11.6 fl), have a high risk in
terms of MI [15]. In patients at whom percutaneous
transluminal coronary angiography (PTCA) was done in
emergency conditions, it was found that the number of
platelets was low while the MPV levels were higher [16].
According to the two different studies’ results, it is
reported that in patients with acute MI and unstable
angina pectoris, MPV and PDW were higher than the
controls [17]. In one study, MPV and PDW levels were
higher in the patients with no coronary lesions than the
patiens with coronary lesion [18]. We found that MPV
value of the CAD patients was lower than the control
group. There was no significant difference between two
groups in terms of PDW values.

C reactive protein (CRP) has two distinct
conformations: pentameric (p) CRP and monomeric (m)
CRP [19]. It has been shown that pCRP get increased in
chronic conditions such as ASVD, HT, metabolic syndrome
and type 2 DM [20]. The transformation of pCRP to mCRP
is done by activated platelets and as a result mCRP
accumulates in atherosclerotic plaque [19]. CRP is a
strong predictor for cardiovascular events that will occur
in the future. The relationship between high CRP levels
and arterial disease was first shown in 1997 by Ridker, et
al. [21]. Ridker, et al. found that CRP is a strong predictor
of myocardial infarction and stroke in healthy
asymptomatic men. The results of large number of studies
done subsequently, support the conclusions found in this
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study [22-24]. In our study, hs-CRP values of the CAD
group were found significantly higher than the control
group. Although we didn't measure the molecular
fractions (mCRP ve pCRP) of CRP in our study, the finding
of hs-CRP levels in CAD group being higher than control
group supports the previous evidences that this
inflammatory marker has a role in the process of
atherosclerosis.

Although it has been reported that MPV has no
correlation with known ischemic heart disease risk
factors, DM, HT, HL, it is found higher when circumstances
that caused cardiovascular risks such as smoking, and
obesity are seen [25-30]. The results of our study has
shown that MPV values of the group without chronic
diseases and group with one chronic disease are lower
than the MPV values of the group with 2 or more than two
chronic disease. Furthermore, we observed that chronic
diseases singly (HT or HL) did not cause a significant
increase in MPV levels. In this context, as the number
chronic diseases increase, inflammatory processes
underlying the increased cardiovascular risk becomes
stronger, and it may affect the platelet activity in favor of
atherosclerosis in a negative way, however, there were no
significant difference among these three groups in terms
of PDW values.

Study Limitations

One of the limitations of this study is having been
reached the data as retrospective. The second one is small
sample size.

Conclusion

MPV levels in CAD group were significantly lower than
the control group levels. There were seen no significant
differences between PDW, and INR values of the two
groups. We found a weak negative correlation between
number of platelets in CAD group and MPW levels. In
order to obtain more robust data new large-scale studies
are needed in order to obtain data.
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