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Abstract 

Background: Platelets in particular play an important part in the formation of cerebral 

atherothrombotic events. Increased MPV (mean platelet volume) may be an indicator of increased 

platelet activation, and may thus be related to the severity and prognosis of stroke; the larger the 

MPV, the worse the outcome. This study done to determine the Mean Platelet Volume (MPV)  in 

patients with acute cerebro vascular accident (both ischemic & haemorrhagic) and correlate platelet 

indices with severity of acute cerebrovascular accident. 

Method: A prospective case control study of 30 Patients of acute stroke carried out at Mahatma 

Gandhi Medical College and Hospital, Jaipur.  

Results: It is observed that MPV and IPF in stroke cases (9.94±1.133 fl  and 10.07±6.970 

respectively) was statistically significantly higher than control group (8.56±0.8119 fL and 

8.686±4.731  respectively). Platelet count was statistically significantly lower in cases than control 

group ( 199.8 ± 65.60×103/µL and 265.9 ± 95.53×103/µL respectively). PDW in stroke cases was 

higher than control group but statistically non-significant. All platelet indices have significant 

relationship with severity.  

Conclusion: This study has shown an association of elevation of MPV, IPF & PDW and reduction 

of platelet count in acute ischemic stroke and hemorrhagic stroke. The observations here suggest a 

role for larger platelets in the genesis of cerebral thrombosis. These platelet indices are found to be 

associated with the severity in acute stroke overall and also among patients with ischemic stroke. 

 

Keywords: Cerebrovascular accident, Ischemic and haemorrhagic stroke, Platelet indices, Mean 

platelet volume. 

 

INTRODUCTION 

A stroke or cerebrovascular accident is defined as an abrupt onset of a neurological deficit that is 

attributable to a focal vascular cause.1 In India, community surveys show a prevalence rate for 

hemiplegia in the range of 200 per 1,00,000 persons. Platelets in particular play an important part in 

the formation of cerebral atherothrombotic events and ischemic processes, which encompass 

adhesion, release reaction, and aggregation of platelets.2,3. Circulating platelets are heterogeneous 

with regard to their size, density, and reactivity, and platelet volume indices are biomarkers of degree 

https://jptcp.com/index.php/jptcp/issue/view/79


Correlation of platelet indices in patients with acute cerebro-vascular accident 

 

Vol.32 No. 04 (2025) JPTCP (133-137)  Page | 134 

of platelet activation that are thought to be associated with systemic inflammatory responses. These 

indices include platelet count (PC), mean platelet volume (MPV), and platelet distribution width 

(PDW). The present study is designed to show that increased MPV may be an indicator of increased 

platelet activation, and may thus be related to the severity and prognosis of stroke; the larger the 

MPV, the worse the outcome. 

 

Materials and methods: 

A prospective case control study of 30 Patients of acute cerebro vascular accident (both ischemic and 

haemorrhagic) with definitive signs of neurlogical deficit, confirmed by imaging CT/MRI brain and 

carried out from November 2023 to October 2024 at Mahatama Gandhi Medical College and 

Hospital, Jaipur. MPV level was compared between stroke patients and control.  

Patients with thrombocytopenia <1 lac either due to infective cause/hereditary cause/ drug induced, 

any patient with malignancy, those unable to communicate because of cerebro vascular accident 

without a valid respondent and those  presenting after 48 hrs of cerebro vascular accident would be 

excluded. Controls are without cerebrovascular accident and excluded those who have 

thrombocytopenia <1 lac either due to infective cause / hereditary cause/ drug induced / autoimmune, 

those with malignancies and those unable to communicate. 

 

Complete general and neurological examination was done. CBC with differential count and other 

value, RFT and LFT were estimated. ECG, CT/MRI of brain were done.The difference in means of 

two groups would be analysed using student's 't' test and difference in means of >2 groups would be 

analyzed  using anova test.  

Difference in proportion would be analyzed using chi square test. Odds ratio would be calculated for 

raised level of platelet indices. The level of confidence would be kept 95% for all statistical analysis. 

 

RESULTS:  

 

Table 1: Comparison of age, gender and platelet parameters in case and control groups 

Parameters 

Case  

Group (N=30) 

Mean ± SD 

Control  

Group (N=30) 

Mean ± SD 

p Value 

Age (Years) 48.60±8.268 45.76±8.235  

Gender (m/f) 21/9 20/10  

Platelet Count (×103/µL) 199.8 ± 65.60 265.9 ± 95.53 <0.0001 

MPV(fL) 9.94±1.133 8.56±0.8119 <0.0001 

IPF (%) 10.07±6.970 8.686±4.731 0.0483 

PDW(fL) 12.87±3.594 11.61±2.992 0.0582 NS 

 

As a total of 60 subjects, mean age of case group was 48.60±8.268 years, and the mean age of control 

group was 45.76±8.235 years. There were 21 male cases and 9 female cases in study group in contrast 

to 20 male cases and 10 female cases in control group. Comparison of the two group regarding 

demographic & Hematological parameter shown in table 1. 

As shown in table 1 there is no statistically significant difference among the two groups with regards 

to the age and sex composition (p>0.05). Mean platelet count in cases and controls were 199.8 ± 

65.60 and 265.9 ± 95.53×103/µL respectively. Mean platelet count in case group was significantly 

lower than control group (p<0.0001). Mean of MPV in cases and controls were found 9.94±1.133 and 

8.56±0.8119fL respectively. It is observed that MPV in stroke cases was statistically significantly 

higher than control group (p value of <0.001). Mean of IPF in cases and controls were found 

10.07±6.970 and  8.686±4.731 respectively. It is observed that IPF in stroke cases was statistically 

significantly higher than control group (p=0.0483). Mean of PDW in cases and controls were found. 

12.87±3.594 fL and 11.61±2.992 fL respectively. It is observed that PDW in stroke cases was higher 

than control group but statistical non-significant (p value of 0.0582). (Table.1) 
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The mean value of Platelet count was higher in mild group (229.3 ± 72.76×103/µL) as compared to 

moderate (165.6 ± 64.53×103/µL) and severe group (176.3±46.46×103/µL), which was statistically 

significant (P=0.0456). The mean value of MPV was higher in severe group (10.59±0.9959 fl) as 

compared to mild (7.95±0.5727 fl) and moderate group (9.31±1.054 fl), which was statistically 

significant (P<0.0001). The mean value of IPF was higher in moderate group (13.25±8.328) as 

compared to mild (5.238±2.0098) and severe group (10.68±4.839), which was statistically significant 

(P=0.0011). The mean value of PDW was higher in moderate group (14.80±3.825 fL) as compared 

to mild (9.96±1.645 fL) and severe group (13.20±2.154 fL), which was statistically significant 

(P<0.0001). (Table.2) 

 

Table 2: Comparison of platelet parameters in stroke cases among study subjects according to 

severity group 

Hematological  parameters  

mean ± SD 
Mild (n=10) Moderate (n=15) Severe (n=5) P value 

Platelet Count (×103/µL) 229.3 ± 72.76 165.6 ± 64.53 176.3±46.46 0.0456 

MPV(fL) 7.95±0.5727 9.31±1.054 10.59±0.9959 <0.0001 

IPF (%) 5.238±2.098 13.25±8.328 10.68±4.839 0.0011 

PDW(fL) 9.96±1.645 14.80±3.825 13.20±2.154 <0.0001 

 

DISCUSSION 

The mean age for cases was 48.60±8.268 years when in contrast with 45.76±8.235 years in controls. 

The greater part of the patients were in the age gathering of 61-70 yrs. The finding of this study was 

equivalent with study done by Bath et al4 (65±9 years).The mean age in our investigation was lower 

in contrast with some western examinations like O'Malley et al5 (79.5 ± 6.5 years), Butterworth et al6 

(71.9±10.8 years), A. Muscari et al7 (78 years) and Pikija et al8 (76 years) however it is higher when 

compared with an Indian examination by in Parvaiz et al9 (58 years).  

We found a male prevalence among cases in our study. Similar results seen in various studies, M/F 

proportion being 214/87 in Bath et al5, 59/41 in Parvaiz et al9 and 52/48 in Farahnaz et al10 considers. 

There are additionally a couple of studies where a female dominance was seen like 19/39 in 

investigation by O'Malley et al5 and 32/49 in Pikija et al8.  

Platelet parameters evaluated were mean platelet volume (MPV), total platelet count, IPF and PDW. 

MPV in stroke cases was measurably essentially higher than control gathering (p <0.001) in our study. 

The finding of this study was equivalent with study done by O'Malley et al5 and D' Erasma et al16. In 

study done by Tohji et al17, MPV in cases in contrast with controls was significantly lower. 

Mean platelet count on the off chance was essentially lower than control gathering (p<0.0001. The 

finding of this study was equivalent with study done by O'Malley et al5 ,D' Erasma et16 and Tohji et 

al17 .It is seen that IPF in stroke cases was measurably essentially higher than control gathering (p 

=0.0483*). It is seen that PDW in stroke cases was higher than control aggregate however factual 

non-huge (p = 0.0582).  

The mean estimation of Platelet count was highest in gentle gathering compared to  moderate  and 

serious gathering which was measurable noteworthy (P=0.0456) and serious gathering have lowest 

value.  Farahnaz et al10 likewise directed comparative investigation and discovered low platelet count 

was found to be connected with extreme stroke case (p= 0.02).  

The mean estimation of MPV was highest in serious gathering when in contrast with gentle and 

moderate gathering, which was factual huge (P<0.0001***) and   gentle gathering have lowest value. 

Farahnaz et al10 and Butterworth et al6 likewise led comparative examination and discovered high 

MPV was altogether connected with extreme stroke case (p =0.002). While O'Malley5 found no 

factually huge relationship with MPV and severity group. The mean estimation of IPF and PDW was 

highest in moderate gathering compared to gentle and serious gathering, which was factual 

noteworthy (P<0.001) and lowest value in gentle gathering.  
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CONCLUSION 

In conclusion, this study has shown an association of elevation of MPV, IPF & PDW and reduction 

of platelet count in acute ischemic stroke and hemorrhagic stroke. The observations here suggest a 

role for larger platelets in the genesis of cerebral thrombosis. These platelet indices are found to be 

associated with the severity in acute stroke overall and also among patients with ischemic stroke.  

 

REFERENCES 

1. Jameson, J.L., Fauci, A.S., Kasper, D.L., Hauser, S.L. Longo, D.L. &Loscalzo, J. (2018). 

Harrison’s principles of internal medicine (20th edition). New York: McGraw Hill Education 

2. Kamisli O, Kamisli O, Kablan Y, Gonullu S, Ozcan C. The prognostic value of an increased 

mean platelet volume and platelet distribution width in the early phase of cerebral venous sinus 

thrombosis. ClinApplThrombHemost2013; 19: 29-32. 

3. Tombul T, Atbas C, Anlar O. Hemostatic markers and platelet aggregation factors as predictive 

markers for type of stroke and neurological disability following cerebral infarction. J 

ClinNeurosci2005; 12: 429-434. 

4. Bath P, Algert C, Chapman N,Neal B. Association of mean platelet volume with risk of stroke 

among 3134 individuals with history of cerebrovascular disease. Stroke 2004;35:622-626. 

5. O’Malley T, Langhorne P, Elton R,Stewart C. Platelet size in stroke patients. Stroke 

1995;26:995-999. 

6. Butterworth RJ,Bath PMW. The relationship between mean platelet volume, stroke subtype and 

clinical outcome.Platelets1998 ;9,:359-364. 

7. Antonio Muscari, Giovanni M. Puddu, Andrea Cenni, Maria G. Silvestri, Rosa Giuzio, 

MarziaRosati, Nadia Santoro, Giampaolo Bianchi, Donatella Magalotti, Marco Zoli. “Mean 

platelet volume (MPV) increase during acute non-lacunar ischemic strokes” Thrombosis 

Research , February 2009 Volume 123, Issue 4, 587–591. 

8. Pikija S, Cvetko D, Hajduk M, Trkulja V. Higher mean platelet volume determined shortly after 

the symptom onset in acute ischemic stroke patients is associated with a larger infarct volume on 

CT brain scans and with worse clinical outcome. ClinNeurolNeurosurg2009; 111: 568-573. 

9. Parvaiz. A. Shah ,Riyaz A Mir , MMA Kamili , G.H.Bardi, Zarka A Masoodi. “Role of Mean 

Platelet Volume in Ischemic Stroke” JK SCIENCE. Vol. 15 No. 3, July-September 2013; 136-

139. 

10. Ghahremanfard F1, Asghari N, Ghorbani R, Samaei A, Ghomi H, Tamadon M. The relationship 

between mean platelet volume and severity of acute ischemic brain stroke. Neurosciences 

(Riyadh). 2013 Apr;18(2):147-51 

11. Haralampos J. Milionis, MD; EvangelosRizos, MD; John Goudevenos, MD; 

KonstantinosSeferiadis, PhD; Dimitri P. Mikhailidis, MD, FRCPath; Moses S. Elisaf, MD, 

FRSH. Components of the Metabolic Syndrome and Risk for First-Ever Acute Ischemic 

Nonembolic Stroke in Elderly Subjects. Stroke. 2005; 36: 1372-1376. 

12. Yaroslav Winter, MD; Sabine Rohrmann, PhD; JakobLinseisen, PhD; Oliver Lanczik, MD; Peter 

A. Ringleb, MD; Johannes Hebebrand, MD; Tobias Back, MD. Contribution of Obesity and 

Abdominal Fat Mass to Risk of Stroke and Transient Ischemic Attacks; Stroke, 2008; 39: 3145-

3151. 

13. Garg RK, Gaur SPS, Kar AM, Srimol RC. Platelet function and lipid profile in hemorrhagic and 

thrombotic stroke. JAPI 1994; 42(4):294-297. 

14. J.David Curb, Robert D Abbott, Beatriz L Rodriguez et al ‘’CRP and the future risk of Thrombo 

embolic stroke  in healthy men.’’Circulation April 2003,22,107-115. 

15. Hachinski V, Grattagnino C, Beaudny M. Lipids and stroke a paradox revealed. Arch Neurol 

1996 Apr; 53(4):303-308. 

16. D’Erasmo E, Aliberti G, Celi FS, Romagnoli E, Vecci E, Mazzuoli GF. Platelet count, mean 

platelet volume and their relation to prognosisin cerebral infarction. J Intern Med 1990; 227: 11–

14. 

https://jptcp.com/index.php/jptcp/issue/view/79


Correlation of platelet indices in patients with acute cerebro-vascular accident 

 

Vol.32 No. 04 (2025) JPTCP (133-137)  Page | 137 

17. Tohgi H, Suzuki H, Tamura K, Kimura B. Platelet volume, aggregation,and adenosine 

triphosphate release in cerebral thrombosis.Stroke1991; 22: 17–21. 

https://jptcp.com/index.php/jptcp/issue/view/79

