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Abstract

Objective: Asthma is a heterogeneous disease characterized by chronic airway inflammation. Mean Platelet Volume
(MPV) is one of the markers of platelet activation. The disease activity has been shown to have an important role as
a marker for the efficacy of anti-inflammatory therapy and inflammation. The aim of this study was to investigate
the relationship between disease activity and mean platelet volume and to determine the mean platelet volume

(MPV) and CRP values during asthma exacerbations and stable periods.

Methods: In this study, data from 50 patients with asthma exacerbations, 50 stable asthmatic patients and 40 healthy

subjects were evaluated retrospectively.

Results: Even though the MPV values of patients with an asthma exacerbation was lower (9.2 = 0.9 fL) than those
of stable asthmatic patients (9.6 + 1.3 fL), we did not find statistical differences between the groups in terms of
MPYV results (P = 0.374). Leukocyte, neutrophil counts and percentages and CRP levels were significantly higher in
patients with an exacerbation than in stable asthmatic and control groups (p = 0.000). There was no difference in ,

neutrophil counts and percentages and CRP levels between stable asthmatic patients and healthy controls (p> 0.05).
Conclusion: In conclusion, there was no statistically significant relationship between the MPV values and disease

activity in asthmatic patients. We believe that prospective studies involving a larger number of patients are needed

to determine the place of MPV in asthmatic patients, since the number of patients and controls in our study was low.

Archives of Clinical and Biomedical Research- http://archclinbiomedres.com/ - Vol. 2 No. 1 - Feb 2018. [ISSN 2572-5017] 1



Arch Clin Biomed Res 2018; 2 (1): 001-006 DOI: 10.26502/acbr.50170034

Keywords: Asthma; Mean Platelet Volume; Thrombocyte volume; Chronic airway inflammation

1. Introduction

Asthma is a heterogeneous disease generally characterized by chronic airway inflammation. It is a chronic
inflammatory disease of the airways that affects 1-18% of the population in different countries. It is characterized by
wheezing, shortness of breath, tightness in the chest, cough, and variable limitation of expiratory airflow [1].
Asthma is an inflammatory disease of the airways and includes many inflammatory cells and mediators that result in
the characteristic pathophysiological changes. Inflammation is also known to be strongly associated with bronchial
hyperresponsiveness and asthma symptoms [2]. Although symptoms are episodic, airway inflammation in asthma is
persistent. Inflammation affects all airways, including the nose and upper airways in many patients, but the
physiological effects are most pronounced in the medium-sized bronchi [1]. Mean platelet volume (MPV) is one of
the routine parameters in whole blood count tests and indicates the mean volume of circulating platelets. MPV is one
of the indicators of platelet activation. Circulating platelets vary in size and function. Large platelets are younger and

more active than small platelets and have greater thrombogenicity [3,4].

In many chronic inflammatory diseases, the critical role of mean platelet volume (MPV) as a measure of disease
activity, efficacy of anti-inflammatory therapy and inflammation was shown. In inflammatory diseases, the size of
thrombocytes is affected by the severity of systemic inflammation. The mean platelet volume (MPV) decreases with
antiinflammatory therapy [5]. C-reactive protein (CRP) is one of the positive acute phase proteins showing
inflammation and is widely used as a sensitive qualitative/quantitative test showing tissue damage and inflammation

in routine laboratory tests [6].

The purpose of this study is to determine mean platelet volume (MPV) and CRP (C-Reactive Protein) values during
asthma exacerbations and stable periods, to investigate the relationship between disease activity and mean platelet

volume and to compare mean platelet volume (MPV) values of asthmatic patients and healthy subjects.

2. Materials and methods

In this study, data from 50 asthma exacerbations, 50 stable asthmatic patients who were followed up at AIBU
Medical Faculty Hospital Emergency Department, Chest Diseases Outpatient Clinic and Services between April
2013 and April 2014 and data from 40 healthy subjects who were admitted to Chest Diseases Policlinic and who had
no pathological findings were evaluated retrospectively. Age, gender, hemogram, and CRP results were recorded in
all cases. Patients who had any systemic inflammatory disease, severe anemia or hematologic disease, malignancy,
chronic liver or kidney disease, and who were using systemic corticosteroids, antiinflammatory or anticoagulant

medications were excluded from the study.

2.1 Statistical analysis

For statistical analysis of the data, "SPSS (Statistical Package for Social Sciences) for Windows 16.0" package
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program was used. After entry of the patients' data into the SPSS program, continuous variables were expressed as
mean =+ standard deviation and categorical variables as percent (%) in subgroup comparisons. The t-test was used to
compare the numerical parameters among the groups, the Many-White test was used for the non-parametric tests,
and the chi-square test was used for the comparison of categorical variables. Bivariate Pearson test was used for

correlation tests. A p value of <0.05 was considered statistically significant in all tests.

3. Results

This study included 50 stable asthmatic patients [39 Women (W), 11 Men (M); (mean age: 44.5 £ 17.2 years), 50
asthmatic patients with exacerbations (38 W, 12 M, mean age: 47.1 + 15.4 years) and 40 healthy controls (31 W, 9
M, mean age: 45.8 + 4.5 years). There was no statistically significant difference between the three groups in terms of

gender and age (p> 0.05).

Hematological parameters (including MPV) and CRP values of the three groups were compared. No statistically
significant difference was found between the asthmatic patients, patients with exacerbations and the control group (p
= 0.374). There was no statistically significant difference between the three groups in other hematological
parameters: hemoglobin, hematocrit, PDW and eosinophil percentage (p> 0.05). Leukocyte, neutrophil counts and
percentages and CRP levels were significantly higher in patients with an exacerbation than in stable asthmatic and
control groups (p = 0.000) (Table 1). There was no difference in , neutrophil counts and percentages and CRP levels
between stable asthmatic patients and healthy controls (p> 0.05). Hemoglobin (Hb) (p = 0.002) and hematocrit (Hct)
(p = 0.006) values were found to be lower in women. There was no gender based difference in CRP, MPV and other
hematological parameters in asthmatic patients with exacerbations. There was no correlation between age and OTH
in this group (p> 0.05, r = 0.001). Hb (p = 0.000) and Hct values (p = 0.000) were lower in women the stable
asthmatic group. In this group, there was no gender based difference in terms of CRP, MPV and other hematological

parameters (p> 0.05). There was no correlation between age and OTH (p> 0.05, r=0.113).

Exacerbation Stable Control p value
Sex n, (%)
Woman 38/ (76) 39/ (78) 31/(77.5)
Mean age +SD 47.1+154 445+17.2 458+ 14.0 0.726
CRP (mg/L) 23.5+239 1.9+1.2 1.9+1.2 <0.001
Leucocyte (K/UI) 9650 + 3281 6700 + 1475 6960 £+ 1416 <0.001
Neutrophile ( 1079/L) 6890 + 2810 4130+ 1164 4230 + 1050 <0.001
Neutrophile (%) 71.0+9.0 60.9 +6.0 60.7+7.7 <0.001
Hb (gr/dl) 13,4+1,5 13,9 £1,4 13,8+ 1,3 0.198
Hct (%) 40.7+4.0 41.6+£3.6 41.0+3.7 0.572
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Thrombocyte 301820+72373 | 283420+ 86819 | 27878 +49934 0.285
Eosinophil percentage 23+2.0 22+13 21+14 0.720
MPV 9,2+0,9 9.6+1.3 9.3+1.0 0.374

PDW 156+1.3 150£1.5 148+1.6 0.244

Table 1: Demographic characteristics stable, exacerbation and control groups and the comparison of CRP, MPV and

other hematological parameters.

4. Discussion
In our study, we did not find any statistical difference between patients with asthma exacerbations, stable asthmatic
patients and healthy subjects in terms of MPV values. We found CRP values, leukocyte, neutrophil counts, and

neutrophil counts were higher in exacerbation group than those in the stable asthmatic and control groups.

Mean platelet volume (MPV) is a parameter that is routinely measured in full blood count devices. Mean platelet
volume (MPV) is a marker of active platelets. Recent studies have claimed that the levels of MPV values drop due
to the consumption of active or large platelets in severe inflammatory conditions and that this can be reversed by
anti-inflammatory treatments [5]. In one study, children with active nephrotic syndrome had a lower MPV than
controls [6]. In another study, MPV values were found to be lower in patients with ulcerative colitis compared to the
control group, and in patients with active ulcerative colitis, the levels of MPV were lower than those of non-active
ulcerative colitis [7]. In separate study, patients with rheumatoid arthritis (RA) and ankylosing spondylitis were
found to have lower values of MPV compared with the control group and MPV values increased after treatment [8].

Another study in patients with RA showed an increase in MPV values during anti-TNF therapy [5].

In asthmatic patients, only a few studies have examined the MPV values during an exacerbation. In a recently
published study, Sun WX et al.[9] compares the values of OTH, RDW, CRP and leukocyte in 85 stable asthmatic
patients, 85 asthmatic patients with an exacerbation and 85 control patients. MPV values were lower compared to
the control group (p <0.001) and the stable group (p = 0.003). Patients with an exacerbation (9.8 + 0.8 fl) had lower
values of MPV compared to those with stable asthma (10.3 = 1.1 fl) (p = 0.008). In a study by Tuncel T et al. [10] of

100 asthmatic children did not find a difference in MPV values between the control, stable and exacerbation groups.

The role of platelets in asthma has been well documented in recent years [11]. In murine models, leukocyte
infiltration and airway remodeling cannot occur without the involvement of platelets [12]. Systemic inflammation
increases in asthma attacks. Proinflammatory cytokines such as IL-6, TNF-alpha and CRP increase during asthma
exacerbations [13,14]. Platelets act as companions in the process of extravasation of leukocytes into

bronchopulmonary airways from pulmonary microcirculation and in chemotaxis stimulation [15]. Aggregation of
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platelets is accelerated during hypoxia and/or hypercapnia. Platelet activating factor in asthma can aggravate and
activate platelets and can have substantial proinflammatory effects [16]. In our study, we found that patients with an
exacerbation had lower values of MPV compared to those with stable asthma, but this result was not statistically
significant. Again, in our study, the MPV values in the control group were the same as those in patients with an
exacerbation. MPV vales were lower in stable asthmatic patients. The control group consisted of healthy people. Yet
these were people who came to the hospital for various reasons. Therefore, more careful selection of the control
group in new studies may be important in terms of achieving more reliable results. Furthermore, studies involving
more asthmatic patients may lead to clearer results in this regard. In addition, in the same patient group in asthmatic

adults, the detection of MPV values in exacerbations and stable periods may contribute to the literature.

In conclusion, we did not find a statistical difference in the MPV values between stable patients, patients with an
exacerbation and a healthy control group. The fact that the MPV values were lower in the exacerbation group than
the stable group was consistent with the study results. This difference in our study was not statistically significant
and our patient population was small. The lack of publications in this area limits our ability to comment further.

More studies involving more patients will lead to clearer results.
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