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ABSTRACT
Background: Hypertension is the major health problem throughout the world because of its high prevalence and its association with increased risk 
of cardiovascular diseases. 
Aim: The aim of present study was to evaluate the hematological values of essential hypertensive patientsand to compare them with normal 
subjects.
Materials and Methods: In the present study, a total of 50 patients diagnosed of essential hypertensive and 50 normotensive subjects were 
included. All the participants after taking informed consent were subjected to detailed history and hematological analysis. Students-'t' test was used 
to nd out the signicance of differences. P values less than 0.05 was considered the level of signicance. 
Result: It was observed that the mean values of Hemoglobin, Erythrocyte count, Hematocrit, MCH and MCHC were increased in essential 
hypertensive patients while, the mean levels of MCV were found to be lower in the hypertensive group when compared to normotensive subjects.
Conclusion: Hypertension has impact on hematocrit, hemoglobin, RBC count, WBC count and Platelet count which can be used for early 
detection of hypertensive prone individuals.

KEYWORDS
Hematocrit(HCT), Hemoglobin(Hb), Red Blood Cell(RBC), White Blood Cell(WBC).

1.INTRODUCTION 
Hypertension is the major health problem throughout the world because 
of its high prevalence and its association with increased risk of 
cardiovascular diseases [1]. worldwide approximately one billion people 
suffering with hypertension among these 95% have hypertension of 
unknown etiology called as Essential Hypertension[2]. Essential 
hypertension is a heterogeneous disorder in which both genetics and 
environmental factors contribute to increased cardiovascular disease and 
mortality [3,4]. The number of patients with this disease is still increasing 
despite the development of various treatments to normalize systemic 
blood pressure [5] A growing number of variables are being identied in 
population cross-sectional studies or in laboratory studies that are related 
to mechanisms involved in blood pressure control.Although these 
studies increase knowledge of the pathophysiology of blood pressure 
control, it is important to differentiate between factors that are altered 
before the actualblood pressure increase and factors that respond to the 
blood pressure changes [6].

The aim of the present study is to calculate and analyze the relation 
between blood pressure (systolic & diastolic) and different 
hematological parameters in essential hypertensives and normotensive 
patients.

2. MATERIALS AND METHODS
Present study is conducted at RAMA Medical College and 
Hospital,kanpur after taking institutional ethical clearance. Informed, 
written consent is taken from all the participants. A total of patients 
diagnosed as primary hypertensives based on WHO criteria were 
included in the study. Age and Sex matched normotensive subjects 
were taken as control. Blood samples are obtained after an overnight 
fasting from antecubital vein in sterile precautions, about three 
milliliters of blood is collected in EDTA coated vaccutainers. The 
sample is then analyzed for the said hematological parameters using 
MISPA EXCEL semiautonomous analyzer.

Inclusion criteria :
recently diagnosed[below 3 months] hypertensive patients

Exclusion criteria:
i) Hypertension > 1year of duration

ii) Secondary hypertension
iii)Diabetes mellitus, congestive heart failure, history of any 
atherosclerotic disease, urinary tract infection, any intercurrent illness, 
strenuous exercise and menstruation to rule out any proteinuria due to 
other causes

The readings for the values of RBC Count, Hemoglobin, Hematocrit, 
Leucocyte count and Thrombocyte count are taken and noted. The 
erythrocyte indices i.e., MCV (Mean Corpuscular Volume), MCH 
(Mean Corpuscular Hemoglobin) and MCHC (Mean Corpuscular 
Hemoglobin Concentration) are calculated from the known values of 
Hemoglobin, RBC count & Hematocrit as follows: 

 Hematocrit 
MCV = ------------------ X 10 (µm3)             
  RBC count  

  Hemoglobin 
MCH = ------------------- X 10 (pg)                 
 RBC count  

 Hemoglobin
 MCHC = ------------------ X 100 (%)                
   Hematocrit  

Statistical Analysis:
The mean levels of various hematological parameters were correlated. 
Student-'t' test was used to nd out the signicance of differences. P 
values less than 0.05 were considered the level of signicance.

RESULTS:
A total of 100 subjects were enrolled for the study, 50 healthy 
individuals were serving as group I (control group) while 50 essential 
hypertensive subjects were chosen as group-II (case study group).

Table 1: The mean hematological values of the study
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PARAMETERS GROUP-I GROUP-II P VALUE
Hemoglobin 10.90±1.25 11.80±1.68 <0.01
RBC Count 3.88±0.36 4.14±0.54 <0.01
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<0.01 highly signicant; <0.05 signicant; >0.05 no signicance.

From the table-I it is clear that the mean levels of Hemoglobin and 
Erythrocyte count were found to be signicantly higher in the 
hypertensive group. The mean levels of Hemoglobin and Erythrocyte 
count in hypertensives were (11.80±1.68), (4.14±0.54) and in controls 
were (10.90±1.25), (3.88±0.36). From these ndings it can be 
concluded that in primary hypertension, the mean hemoglobin and 
erythrocyte count are increased signicantly.  

Mean levels of Hematocrit in hypertensives were (32.62±3.93) and in 
controls were (31.54±2.00). From the above ndings it can be 
concluded that increased hematocrit level is seen in primary 
hypertensives.

The mean levels of Mean Corpuscular Volume (MCV) were found to 
be signicantly higher in the hypertensive group. The mean levels of 
MCV in hypertensives were (81.95±9.73) and in controls were 
(87.56±7.47).

In the present study, the mean levels of Total Leucocyte Count were 
found to be signicantly higher in the hypertensive group. The mean 
levels of Total Leucocyte Count in hypertensives were (7704±1635) 
and in controls were (6628±1335). The above ndings show that there 
is increased WBC count in primary hypertensives

DISCUSSION
In the present study, we found the mean levels of Hemoglobin and 
RBC count were signicantly higher in the hypertensive group. This is 
similar to ndings of Giacomo et al[7], Massimo et al[8], Dan et al[9] 
and Al-Muhana et al[10]. High blood pressure could theoretically 
cause high Hematocrit by, for instance, inducing hemoconcentration 
through increased transcapillary ltration of plasma.

Giovanni de Simone[11], Massimo et al[8], Dan et al[9] and Al-
Muhana et al[10] in their study found that Mean Hematocrit level were 
signicantly higher in hypertensive group that of normal subjects. 
Similar results were found in the present study. The possibility that 
hematocrit has a direct role in the regulation of the blood pressure is 
supported by experimental and clinical observations.

The mean levels of Mean Corpuscular Volume (MCV) were found to 
be signicantly higher in the hypertensive group These results are 
similar to earlier studies of Dan et al[9], Giacomo et al[7] and 
AlMuhana et al[10].

 In the earlier studies by Chong Do Lee[12] Jeremy et al[13], Benjamin 
et al[14], Sun et al[15], Dong-Jun et al[16] found that the  Total 
Leucocyte Count were found to be signicantly higher in the 
hypertensive group in comparison of normotensive subjects. Similar 
results are found in our present study. elevated WBC count is directly 
associated with hypertension and also with the risk of coronary heart 
disease and stroke incidence and mortality from cardiovascular 
disease. 

CONCLUSION:
Hypertension has impact on hematocrit, hemoglobin, RBC count, 
WBC count and Platelet count which can be used for early detection of 
hypertensive prone individuals
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Hematocrit 31.44±1.81 32.36±3.21 <0.05
WBC Count 6628±1335 7704±1635 <0.01
MCV 81.62±7.96 78.82±8.32 <0.05
MCH 28.15±2.65 28.60±3.12 >0.05
MCHC 34.65±3.26 36.54±4.27 <0.01
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