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ABSTRACT 

Context: Increasing evidence has underlined the importance of 

haematological parameters in the Pathophysiology of hypertension and 

its contribution to the associated complications. However the 

correlation between haematological parameters and blood pressure 

levels is not clearly understood. Aims: Study was done to evaluate the  

haematological parameters in patients with hypertension and to check their correlation, if any, 

between these parameters and systolic and diastolic blood pressure. Settings and Design: Its 

observational study. Methods and Material: Hemoglobin (Hb), Packed cell volume (PCV) 

and Red blood cell (RBC) count were measured in thirty hypertensive and thirty 

normotensive subjects. Statistical analysis used:  Pearson’s correlation analysis was 

performed to study the correlation between these parameters and systolic and diastolic blood 

pressure. Results:  Hemoglobin (Hb), packed cell volume (PCV) correlated negatively with 

systolic and diastolic blood pressure in hypertensive. No significant correlation was observed 

between these parameters and blood pressure levels in normotensive controls. Conclusions: 

Lesser hemoglobin level was observed in hypertensive subjects as denoted by decreased Hb 

levels and decreased PCV.  

KEYWORDS: Haematological parameters, Hypertension, Correlation, Hemoglobin (Hb), 

packed cell volume (PCV) and Red blood cell (RBC) count. 

 

INTRODUCTION 

Hypertension is one of the important public health problems worldwide. A recent report on 

the global burden of hypertension indicates that nearly one million adults had hypertension in 
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2000, and this is expected to increase to 1.56 million by 2025.
[1]

 A meta-analysis of 

hypertension prevalence rates in India showed a significant rise in the prevalence of the 

disease over the years and the disease burden in India are now almost comparable to those in 

the USA.
[2]

 Hypertension is the most common cardiovascular disease and major 

cardiovascular risk factor that cause significant morbidity and mortality. Complex interaction 

of multiple vascular effectors including the activation of the sympathetic nervous system, 

renin–angiotensin–aldosterone system and the inflammatory mediators is attributed to the 

pathophysiology of hypertension. 

  

Primary (essential) hypertension is the most common, 90–95% among all form of 

hypertension.
[3]

 Excessive sympathetic activity is consistently present in hypertensive patients 

since their childhood. Multiple mechanisms by which sympathetic over activity could cause 

both the metabolic syndrome and hypertension have been documented.
 [4]

 Sympathetic over 

activity which is related to the stress has major impact on the cardiovascular, autonomic and 

hematological parameters. Long standing hypertension (sympathetic overactivity) might 

progress to coronary artery disease (CAD)
 [5]

, congestive heart  failure (CHF), end stage renal 

disease (ESRD), stroke or atherosclerotic events.
[6,7]

 Hypertension if not treated leads to 

cardiac and renal failure. Previously it is shown that hypertensives have tendency for lesser 

hemoglobin level as compare to normotensives.
[8,9]

  Nevertheless, the available data is not 

conclusive and the association between human blood pressure and oxidative stress remains to 

be elucidated. So the present study was undertaken to assess the haematological parameters in 

randomly selected normotensive and essential hypertensive subjects and to study the 

relationship, if any, between arterial blood pressure levels and these parameters. 

 

MATERIALS AND METHODS 

Cross sectional design was used for this study. The study protocol was approved by 

Institutional Ethics Committee.  

 

Subjects 

The study included thirty newly diagnosed hypertensive patients never treated previously for 

hypertension. All patients were between the ages of 23 to 37 years. Hypertension was defined 

according to the criteria of the VII Joint National Committee (SBP >140 mmHg and DBP > 

90 mmHg). Thirty normotensive healthy volunteers served as controls. Blood pressure was 

measured using a mercury sphygmomanometer according to the recommendations of the 

British Hypertension Society. After explaining the study details, informed consent was 
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obtained from all the participants. Patients with cerebrovascular or coronary artery disease, 

congestive heart failure, diabetes, renal or liver disease and any active viral or bacterial 

infection were excluded from the study. Smokers, alcoholics and subjects taking any 

medication known to affect haematological parameters were also excluded.  

 

Table 1. General characteristics of study population. 

Variable 
Control 

(n=30) 
Hypertensives 

(n = 30) 

Age (years) 30.93±7.23 32.82 ± 8.23 

Sex 
Male 30 30 

Female 00 00    

SBP 123.13 ± 5.14 148.8 ± 7.35*    

DBP 81.67 ± 73.57 93.87 ± 3.34* 

Data shown are means ± SD, * p < 0.05 vs. control 

In all subjects 3 ml venous blood sample was collected in Na-EDTA (1mg/ml) tubes and 

subjected to hematological analysis. Hematological parameters are assessed by ABX MICROS 

60 CS/CT16 complete blood cell counter machine. Hemoglobin, Packed cell volume (PCV), 

RBC counts were recorded. 

 

Statistical analysis 

Data were expressed as mean ± SD. Student t test was used to assess statistical differences 

between the groups. Pearson’s correlation analysis was performed to study the correlation 

between hematological parameters and systolic and diastolic blood pressure. Differences 

were considered statistically significant at p < 0.05. 

 

RESULTS 

Thirty hypertensive and thirty age matched normotensive controls were included in the study. 

Baseline characteristics of both groups are shown in table 1.   

 

Table 2. Haematological parameters in normotensive and hypertensive subjects. 

Variable 
Control 

(n=30) 
Hypertensives 

(n = 30) 

Hemoglobin (g/dl) 13.81± 0.80 13.32 ±1.03* 

PCV % 37.11 ± 3.41 34.92 ± 3.12* 

RBC count/micro L 4.3 ± 0.45 4.25 ± 0.40 

Data shown are means ± SD, * p < 0.05 vs. control 

Hematological parameters in both groups are shown in Table 2. Hb level and PCV are 

significantly lesser in hypertensive group compared to controls (p < 0.05) while there is no 

significant difference in RBC count (p > 0.05). We further studied the relationship between 
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these three parameters and systolic and diastolic blood pressure levels in both groups. 

Pearson correlation coefficients assessed between the different parameters and systolic and 

diastolic BP. HB and PCV correlated negatively with SBP and DBP in hypertensive subjects 

(fig. 1A and 1B). RBC count showed no correlation with SBP and DBP in hypertensive 

subjects (fig 1C). No correlation was observed between any of these parameters with SBP 

and DBP in controls (fig 1D, 1E and 1F). 

 

 
Figure 1. Pearson Correlation (r) between SBP or DBP and Hb, PCV and RBC count 

(1A, 1B, 1C) and Hypertensive subjects (1D, 1E, 1F) 

 

DISCUSSION 

Most common variant of hypertension is essential hypertension, where increased sympathetic 

overactivity is responsible for majority of cases.
[10] 

The present study was done to evaluate 

the haematological parameters in the patients with essential hypertension and to assess the 

relationship, if any, between these parameters and systemic blood pressure levels. We 

observed that HB and PCV levels were significantly lesser in the patients of essential 

hypertension. It is suggested that in hypertension, sympathetic activation stimulates heart, 

elevating cardiac output, causing naturally mediated vasoconstriction, and augmenting renin 
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secretion and tubular reabsorption of sodium, increasing total body fluid volume.
[11] 

 There 

are multiple factors responsible for lesser hemoglobin level in cardiovascular disease like 

hemodilution
[12]

, pro-inflammatory cytokines, malnutrition due to right-sided heart failure, 

iron deficiency, decreased bone marrow perfusion and drug therapy for  hypertension (like 

angiotensin converting enzyme inhibitors, aspirin), decreased erythropoietin production and 

decreased iron supply for erythropoiesis. Several of these mechanisms act simultaneously, 

and the anemia is the result of a complex interaction between them.
[13,14]

  Long standing high 

blood pressure affects kidney, heart and many organs leading to chronic anemia.
[15,16]

 

Sympathetic overactivity associated increase in β2 mediated renin release results in 

hemodilution via aldosterone.
[17]

 This sympatho-adrenal axis induce hemodilution is 

responsible for lesser Hb in hypertensives as compared to normotensives.
[18]

 In CHF pseudo 

anemia is mainly because of hemodilution besides other factors.
[19] 

The present study 

showing statistically significant lesser hemoglobin and PCV level in hypertensive patients 

confirms the results of previous studies. However whether the hemodilution is cause or the 

consequence of hypertension is not clear and it needs further evaluation. We further 

examined the possible relationship between these parameters and systemic blood pressure 

levels. Negative correlation was observed between Hb and PCV level and systolic and 

diastolic blood pressure in hypertensive subjects. These findings point to the fact that severity 

of lesser Hb and PCV level parallels the degree of rise in blood pressure in patients with 

hypertension. The correlation observed in this study assumes a great importance due to the 

fact that low Hb level might contributes to the complications of hypertension including heart 

failure. Thus it seems logical that normalization of BP may considerably check 

haematological parameters and reduce the complications of hypertension. Classic 

antihypertensive agents such as some β-adrenergic blockers, reduces sympathetic over 

activity. In view of their ability to decrease the sympathetic over activity in addition to their 

blood pressure lowering effect these agents may prove beneficial in long term treatment of 

hypertension. 

 

CONCLUSION 

Reduced Hb and PCV level in patients with hypertension as evidenced by the significant 

changes in the levels the haematological parameters. Moreover, these parameters correlate 

with the systolic and diastolic blood pressure in hypertension. Thus attempts to lower blood 

pressure could prove beneficial in such patients by improving Hb and PCV level. 
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