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Introduction
Stroke is one of the major healthcare problems; the third

leading cause of death in developed countries and the

leading cause of long-term disability.1 Stroke results in more

than 5 million deaths each year and at least 1 of 6 patients

who survive will suffer another stroke within 5 years.2

Mean Platelet Volume (MPV) is a parameter calculated and

provided by automatic blood cell count equipment during

routine blood analysis. Although MPV is not generally taken

into consideration by clinicians, it could be a marker of

platelet activation in terms of platelet reactivity,

aggregation and production of thrombogenic factors.3

The objective of this study was to evaluate MPV in acute

stroke patients. 

Patients and Methods
The retrospective case-control study was conducted at

Ankara Numune Training and Research Hospital, Turkey, and

comprised data of patients of acute ischaemic stroke

admitted to the Emergency Department (ED) between June

2010 and January 2012. The records were collected from the

hospital automation system. Group 1 consisted of patients

who had been diagnosed as International Classification of

Disease (ICD) Code I-63. Patients with subarachnoid

haemorrhage and haemorrhagic stroke were excluded.

Demographic, clinical and laboratory data (age, gender,

haematocrit, thrombocyte counts and MPV values) of

patients related to the time of hospital admission. Cranial

computerised tomography (CT) scan data was also obtained.

Group 2 comprised the controls.

Both groups were statistically compared using SPSS 18.0.

Demographic and clinical features were expressed as

mean±standard deviation, median, interquartile range

(IQR), and percentage. Normal distributions were tested

with Kolmogorov-Smirnov test. Mann-Whitney U tests

were used for continuous group comparisons, including

median MPV levels. P<0.05 was considered statistically

significant.

Results
Of the 797 subjects in the study, there were 482 (60.5%) in

Group 1 and 315 (39.5%) in Group 2. 

Socio-demographic characteristics were rompared

between the cases and the controls (Table) and there was

no statistically significant difference with respect to age

and gender (p>0.05). 

The median platelet count in Group 1 was 219000 (78)

(/?L) and 238000 (96)(/µL) in Group 2. The difference was

statistically significant (Z=-2.80; p<0.05).

The median MPV values in Group 1 and in Group 2 were

9.0 (2.1) (fL), and 8.80 (2.4) (fL) respectively. The difference

was statistically significant (Z= -2.29; p<0.05).
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Abstract
Objective: To investigate the value of serum Mean Platelet Volume in acute ischaemic stroke patients.

Method: The retrospective case-control study was conducted at Ankara Numune Training and Research Hospital in

Turkey and comprised record of patients of acute ischaemic stroke admi9tted to the Emergency Department

between June 2010 and January 2012. The two groups were statistically compared using SPSS 18.0.

Result: Overall, there were 482 stroke patients (Group 1) and 315 subjects as controls (Group 2). The median value in

Group 1 was 9.0 (2.1) (fL), while in Group 2 it was 8.80 (2.4) (fL). The difference was statistically significant (Z=-2.80; p<0.05).

Conclusion: Mean Platelet Volume increased in the stroke patients.
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Table-1: Demographic and laboratory features.

Stroke (n) Control P degeri

Sex M/F 244/238 158/157 p>0.05*

Age 69.58±13.2 66.10±8.6 p>0.05*

MPV 9.0 (2.4) 8.80 (2.1) p>0.05*

Plt 219.000 (78) 238.000 (96) p>0.05*

*Mann-Witney U. MPV: Mean Platelet Volume.
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Discussion
MPV values in association with both thrombosis and

inflammation have become a point of interest in the last few

decades, and recent studies have reported MPV values

significantly higher in patients with stroke.4,5 Vizoli et al

reported that platelet volumes are determined in bone

marrow by thrombopoetin, cytokines and growth factor that

may explain changes in MPV value in vascular and

inflammatory events.6,7 Increased MPV is considered an

indicator of platelet function and an independent predictor of

coronary artery disease (CAD), severity of CAD, larger infarct

volume in stroke patients and severity of strokes.8,9 Slavka et

al10 showed that subjects with higher MPV (>11.01 fL) had 1.5

times higher vascular mortality risk than patients with low

MPV (<8.7 fL) value. In the same study, significant positive

relationship between high MPV and the risk of ischaemic

heart disease was identified. Arevalo-Lorido et al11 reported

that higher MPV levels in stroke patients are associated not

only with overall morbidity and mortality, but also their

cardiovascular mortality. The result of our study is compatible

with these studies. However, Cho et al12 did not find

statistically significant difference between patients and

controls in terms of MPV values. This finding may indicate

differences in environment, dietary habits and

endocrinological co-morbidities that should play a role in

MPV values, but most of the studies determined that MPV

levels were higher in stroke patients.13-15

Butterworth et al.5 reported that there was lower platelet

count in the stroke group, whereas some studies showed that

patients with acute ischaemic stroke had higher platelet

counts than the control groups.16,17 This conflicting result in

literature should be the consequence of the timing of

obtaining blood samples and their assessment. Our results

are compatible with Butterworth et al.5 that may indicate

temporary platelet consumption at the time of stroke.

Cho et al showed that MPV levels were higher in female

patients than male.12 We found no significant difference in

MPV values according to gender. Geographical location and

habitual conditions may lead to this finding. 

The major limitation of this study was its retrospective nature,

which deprived the study of a chance to cover social and

clinical characteristics of patients.

Conclusion
Increased MPV is related with ischaemic strokes. Serum MPV

levels can be used for determining patients' risk for stroke or

other thromboembolic diseases.

References
1. Montaner J, Perea-Gainza M, Delgado P, Ribo M, Chacon P, Rosell A, et

al. Etiologic diagnosis of ischaemic stroke subtypes with plasma

biomarkers. Stroke 2008; 39: 2280-7.

2. Hankey GJ, Warlow CP. Treatment and secondary prevention of stroke:

evidence, costs, and effects on individuals and populations. Lancet

1999; 354: 1457-63.

3. Martin JF, Bath PMW. Platelets and megakaryocytes in vascular

disease. In: Herman AG (ed.). Antithrombotics: Pathophysiological

rationale for pharmacological inventions.Dordrecht, Boston. Kluwer

Academic Publisher 1991; pp 49-62.

4. Balcik OS, Bilen S, Ulusoy EK, Akdeniz D, Uysal S, Ikizek M, et al.

Thrombopoietin and mean platelet volume in patients with ischaemic

stroke. Clin Appl Thromb Hemos. doi: 10.1177/1076029611434528.

5. Butterworth RJ, Bath PM. The relationship between mean platelet

volume, stroke subtype and clinical outcome. Platelets 1998; 9: 359-64.

6. Vizioli L, Muscari S, Muscari A. The relationship of mean platelet

volume with the risk and prognosis of cardiovascular diseases. Int J

Clin Pract 2009; 63: 1509-15.

7. Gasparyan AY, Ayvazyan L, Mikhailidis DP, Kitas GD. Mean platelet

volume: a link between thrombosis and inflammation? Curr Pharm

Des 2011; 17: 47-58.

8. Murat SN, Duran M, Kalay N, Gunebakmaz O, Akpek M, Doger C, et al.

Relation between mean platelet volume and severity of

atherosclerosis in patients with acute coronary syndromes. Angiology

2013; 64: 131-6.

9. Pikija S, Cvetko D, Hajduk M, Trkulja V. Higher mean platelet volume

determined shortly after the symptom onset in acute ischaemic stroke

patients is associated with a larger infarct volume on CT brain scans

and with worse clinical outcome. Clin Neurol Neurosurg 2009; 111:

568-73. 

10. Slavka G, Perkmann T, Haslacher H, Greisenegger S, Marsik C, Wagner

OF, et al. Mean platelet volume may represent a predictive parameter

for overall vascular mortality and ischaemic heart disease. Arterioscler

Thromb Vasc Biol 2011; 31: 1215-8.

11. Arevalo-Lorido JC, Carretero-Gomez J, Alvarez-Oliva A, Gutierrez-

Montano C, Fernandez-Recio JM, Najarro-Díez F. Mean platelet volume

in acute phase of ischaemic stroke, as predictor of mortality and

functional outcome after 1 year. J Stroke Cerebrovasc Dis 2013; 22:

297-303 doi:10.1016/j.jstrokecerebrovasdis.2011.09.009.

12. Cho SY, Jeon YL, Cho? SK, Suh JT, Lee HJ, Park TS. Mean platelet volume

in Korean patients with acute ischemic stroke: a gender difference.

Platelets 2013; 24: 75-6.doi: 10.3109/09537104.2012.658109

13. Alper AT, Sevimli S, Hasdemir H, Nurkalem Z, Güvenç TS, Akyol A, et al.

Effects of high altitude and sea level on mean platelet volume and

platelet count in patients with acute coronary syndrome. J Thromb

Thrombolysis 2009; 27: 130-4. 

14. Kim JH, Park JH, Kim SY, Bae HY. The mean platelet volume is positively

correlated with serum TSH concentrations in a population of healthy

subjects and subjects with unsuspected subclinical hypothyroidism.

Thyroid 2013; 23: 31-7. 

15. Kodiatte TA, Manikyam UK, Rao SB, Jagadish TM, Reddy M, Lingaiah

HK, et al. Mean platelet volume in Type 2 diabetes mellitus. J Lab

Physicians 2012; 4: 5-9.

16. D' Erasmo E, Aliberti G, Celi FS, Romagnoli E, Vecci E, Mazzuoli GF.

Platelet count, mean platelet volume and their relation to prognosis in

cerebral infarction. J Intern Med 1990; 227: 11-4.

17. Numminen H, Hillbom M, Juvela S. Platelets, alcohol consumption,

and onset of brain infarction. J Neurol Neurosurg Psychiatry 1996; 61:

376-80.


