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ABSTRACT 
 

Introduction: Stroke is a leading cause of morbidity and mortality worldwide. Atherosclerosis is a 
leading cause of both ischemic and haemorrhagic stroke which has been linked to chronic and 
acute inflammation. Variations in the biochemical status of stroke patients might be accountable for 
the high morbidity and mortality associated with stroke. 
Aims of the Study: This study was designed to investigate haematological parameters namely 
Parked cell volume(PCV), Total Leucocyte Count(WBC), Platelet Count, and Differential Leucocyte 
Count(Neutrophil and Erythrocyte) in stroke patients attending various teaching and general 
hospitals in South-Western part of Nigeria.  
Place and Duration of the Study: This study included already diagnosed stroke patients attending 
Teaching Hospitals and general hospitals in south-Western Nigeria and was carried out between 
2015 to 2017. 
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Methodology: Packed Cell Volume (PCV), total leucocyte (WBC), differential leukocyte and platelet 
count was determined using the method of Cheesbrough, (1999). 
Results: The result of this study revealed a significant increase p<0.05 in platelet count in stroke 
patients when compared with the control. Similarly, there is a significant increase p<0.05 in 
differential leukocyte count(neutrophil and lymphocyte count) in these patients when compared with 
the control. However, the WBC level in these patients is not significantly p<0.05 different from the 
control subjects. The PCV in stroke patients is significantly lowered p<0.05 when compared with the 
control subjects. 
Conclusion: This study reveals alterations in most of the haematological parameters considered in 
this patients which is a pointer to the fact that these parameters with further investigations                 
could give clues to the diagnosis and management of stroke thereby reducing its morbidity and 
mortality. 
 

 
Keywords: Park cell volume; total leucocyte count; differential leucocyte count; platelet count; stroke. 
 
1. INTRODUCTION 
 

Stroke is a common neurological disorder and 
remain a leading cause of morbidity and acquired 
adult disability worldwide with a large socio-
economic impact on the family of victims and the 
nation at large. [1] Stroke consists of two types, 
ischemic stroke (IS) and haemorrhagic stroke. 
ischemic stroke is caused by in situ cerebral 
thromboses or embolism to the cerebral vessels 
from a carotid or cardiac source, a process which 
might involve the action of platelets. 
Haemorrhagic stroke which accounts for about 
20% of all stroke arises as a result of bleeding 
within the brain parenchyma or intraventricular 
spaces which can either be due to intracranial 
haemorrhage or intracerebral haemorrhage.  
Stroke that begins without haemorrhage (a 
thrombotic or embolic stroke) can lead to 
intracerebral haemorrhage shortly afterwards. 
This is especially common for embolic strokes 
that are related to a heart valve infection 
(endocarditis). In this case, a clump of bacteria 
and inflammatory cells from the valve infection 
can become a floating mass within the 
bloodstream (called an embolus). The infected 
clump can travel into a brain artery and become 
wedged there.   Risk factors for hemorrhagic 
stroke are high blood pressure (hypertension), 
heavy alcohol use, advanced age and the use of 
cocaine or amphetamines [2]. 
 

Neutrophils help the body to fight infections and 
heal injuries. It may increase in the blood in 
response to several conditions or disorders 
which includes, injury, inflammatory disorders 
and some drugs, such as corticosteroids. [3]  
Neutrophils play key roles in ischemic brain 
injury, thrombosis, and atherosclerosis which 
could make it of great interest in the prevention 
and treatment of ischemic stroke.  

Lymphocytes together with neutrophils are the 
major components of the differential leucocyte 
count(WBC) which in conjunction with the other 
white cell count give information about the 
immune system. Lymphocytes mediate            
antigen-nonspecific inflammatory response which 
could be as a result of injury or infections               
[4]. 

 
Platelets are specialized disk-shaped cells in the 
bloodstream that are involved in the formation of 
blood clots that play an important role in heart 
attacks, strokes, and peripheral vascular 
disease. In most people, the more than 200 
million platelets in a millilitre of blood act as tiny 
building blocks to form the basis of a clot to stop 
bleeding from cuts or injuries. Platelets can 
detect a disruption in the lining of a blood vessel 
and react to build a wall to stop bleeding. [5]  The 
packed cell volume (PCV) or the hematocrit is 
the volume in percentage (%) of red blood cells 
in the blood which is considered an integral part 
of a complete blood count results, along with 
haemoglobin concentration, white blood cell 
count, and platelet count. Because the purpose 
of red blood cells is to transfer oxygen from the 
lungs to body tissues, a blood sample's 
hematocrit can be used as a point of reference of 
its ability to deliver oxygen to body tissues.  
Anaemia refers to an abnormally low hematocrit, 
as opposed to polycythemia, which refers to an 
abnormally high hematocrit. [6]  PCV estimations 
are essential risk factors that have been 
traceable to the aetiology of cardiovascular 
diseases especially hypertension [7]. 

  
2. MATERIALS AND METHODS 
 
This study included 60 already diagnosed stroke 
patients attending Teaching Hospitals and 
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general hospitals in south-Western Nigeria and 
the same number of normal healthy subjects, 
without any known disease. Blood pressure was 
taken on the left arm after 5 minutes’ relaxation, 
in a sitting position, using a standard mercury 
sphygmomanometer with appropriate cuff size; 
systolic (SBP) and diastolic (DBP) blood 
pressures corresponded to Korotkoff sounds 1 
and V, respectively. The average of three 
readings, taken at first visit, was used for further 
analysis. Height and body weight were measured 
with participants standing without shoes and 
heavy outer garments. Blood was collected from 
the antecubital vein. Packed Cell Volume (PCV), 
total leucocyte (WBC), differential leukocyte and 
platelet count was determined using the method 
of Bain, (1995) [8]. The data collected were 
analyzed using one –way Analysis of variance 
(ANOVA) and Duncan multiple range tests to 
compare the data obtained from the text to those 
of the control. [9] All patients gave their informed 
consents.   
 
3. RESULTS 
 

The result of this study revealed a significant 
increase (p<0.05) in platelet count in stroke 
patients in compared with the control. A 
significant increase (p<0.05) in differential 
leukocyte count in these patients in compared to 
control was also recorded. However, the WBC 
level is not significantly different from the control. 

4. DISCUSSION 
 
A stroke is a form of cardiovascular disease 
affecting the blood supply to the brain, which is 
caused either by a blockage or a rupture in the 
vessel supplying blood to the brain. The results 
of the study expressed in Table1 shows that 
these patients are older, obese with high blood 
pressure when compared with the control 
subjects. Old age, elevated blood pressure and 
obesity have been reported in patients with 
stroke. [10, 11]   The results of haematological 
parameters of stroke patients and control 
subjects as shown in Table 2 revealed low pack 
cell volume (PCV) level in stroke, patients when 
compared with the control subjects. PCV is one 
of the most important determinants of whole 
blood viscosity and increased blood viscosity has 
been reported to contribute immensely to blood 
pressure increase which is a major risk factor for 
most cardiovascular diseases [7].    
 

The differential leucocyte count(lymphocyte and 
neutrophil level) was significantly raised in these 
patients when compared with the control 
subjects. The elevated level of lymphocytes and 
neutrophils in stroke patients as revealed in this 
study may be due to atherosclerosis an 
inflammatory process and a major cause of 
cerebral infarction. This agrees with the outcome 
of an earlier study by . Lee et al. [12], and Zia et 
al. [13]. 

 
Table 1. Parameters showing the anthropometric measurement of stroke patients and control 

subjects 
 

Parameters Control Stroke patients 

Age(YRS) 24.50±1.63b 61.0±13.28a 

Weight(KG) 53.66±22.6b 83.5±17.52a 
Height(M) 1.48±0.2

a
 1.62±0.20

a
 

B/P(mm/HG) 116.6/68.6
b
 193.4/105.3

a 

BMI(KG/M
2
) 24.5

b
 31.6

a 

Results are presented as means ± standard deviation. Values with different superscript are significantly different. 
B.P(Blood pressure), BMI(Body mass index) 

 
Table 2. Showing the level of haematological parameters of stroke patients and control 

subjects 

 
Parameter Control Stroke patients 

PCV (%) 
WBC(/L) 

38.10±5.22
b
      

5.98±2.17×10
9a

 
34.74±6.13

a 

5.74±3.28×10
9a 

Lymph. (%) 47.38±10.13
b
 57.24±10.49

a
 

Nutr. (%) 52.42±10.05
b
  91.78±41.62

a
 

PLT(/L)                  201.2±20.42×109b 269.3±57.53×109a 

Results are presented as means ± standard deviation. Values with different superscript are significantly different. 
(PCV=park cell volume, WBC=total leucocyte count, Lymph=lymphocyte, Neutr=neutrophil, PLT=platelet) 
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The result of the platelet count revealed a 
significant increase (p<0.05) in the platelet count 
of these patients when compared with the control 
subjects.   Platelet counts measure the number 
of platelets in the blood Platelets help the blood 
to clot at the site of a wound Platelets have been 
concerned in the development and progression 
of atherosclerosis and its complications such as 
acute myocardial infarction, unstable angina and 
ischemic stroke. [14] The significantly (p<0.05) 
raised level of platelet count stroke could be due 
to atherosclerosis. A similar observation has 
been reported by [15,16] O Malley et al., (1995) 
and  Salim et al., (2013). 
 
5. CONCLUSION 
 
This study reveals a significant response by the 
immune system of these patients as shown by 
the elevated level of differential leucocyte count. 
It also reveals a raised level of platelet counts in 
these patients which are factors if well monitored 
could be helpful both in early diagnosis and 
clinical management of the disease. 
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