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ABSTRACT 

Background: 

Anemia, characterized by a decrease in red blood cells or hemoglobin, results in insufficient 

tissue oxygenation. Nutritional anemia, a prevalent issue in countries like India, particularly 

affects adolescents and women of reproductive age. Adolescence, crucial for adult 

development, imposes heightened nutritional demands. Iron deficiency, a common cause of 

anemia in young females, is associated with compromised leucocyte bactericidal activity. 

This study explores the impact of anemia on leucocyte and platelet counts. 

Methodology: 

The study involved 40 females (18-24 years) with Hb>12gm% in the control group and 

anemic females (Hb<6gm%) from SLN Hospital. Informed consent was obtained, and 

subjects were selected based on history and examination. Hemoglobin, leucocyte count, 

differential count, platelet count, and the L ratio were measured using an electronic cell 

counter. Statistical analysis employed descriptive statistics and SPSS, with a significance 

level of p<0.05. 

Results: 

In anaemic females, the mean hemoglobin was 5.81±1.71, significantly lower than the control 

group (13.61±1.09). Total leucocyte count was higher in anaemia, with a significant rise in 

neutrophils and a decrease in monocytes and eosinophils. Platelet count significantly 

decreased, and the N/L ratio was higher in anaemia (p<0.01). 

Discussion: 

Nutritional anemia remains prevalent, impacting physical and mental well-being, especially 

in children and reproductive-age women. Iron's role in blood cell maturation is vital, and its 

deficiency compromises immune cell activity. The study aligns with prior research on 

increased neutrophils in anemia. Lower oxidative stress prolongs neutrophil lifespan, 

compensating for reduced phagocytic activity.  
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Conclusion: 

Iron deficiency anemia is associated with reversible arachidonic acid-induced platelet 

dysfunction, emphasizing the importance of iron replenishment. The study concludes that 

anemia induces hypoxia, contributing to inflammation, ischemic damage, increased 

myocardial workload, thrombocytopenia, altered leucocyte counts, and an elevated N/L ratio.  

Keywords: Anemia, Leucocyte Count, Platelet Count, Iron Deficiency, Nutritional Anemia, 

Inflammation, Hypoxia, Ischemic Heart Disease. 

Introduction 

Anemia, characterized by a decrease in the number of red blood cells or hemoglobin in 

circulation, leads to insufficient oxygen supply to tissues. In countries like India, nutritional 

anemia persists as a prevalent nutritional deficiency, particularly affecting adolescents and 

women in the reproductive age group. Adolescence, a critical period for achieving adult 

weight and height, imposes heightened nutritional demands for optimal growth and 

development. Various factors, including poor dietary intake, low socio-economic status, and 

menstrual blood loss, contribute to iron deficiency, a common cause of anemia in young 

females. Iron, an essential micronutrient, plays a vital role in lymphoid tissue development, 

and its deficiency adversely affects blood cell formation. Iron deficiency, often accompanied 

by deficiencies in other micronutrients like zinc, selenium, and copper, is known to 

compromise the bactericidal activity of leucocytes. (1-6) 

As anemia leads to low red blood cell counts, it reduces the blood's oxygen-carrying capacity, 

inducing hypoxia. Hypoxia associated with anemia contributes to increased morbidity and 

mortality. Furthermore, variations in white blood cell (WBC) counts are recognized as risk 

factors for numerous vascular diseases. This study aims to investigate the impact of anemic 

status on leucocyte and platelet counts. 

Materials and Methods 

The study was conducted at SLN Medical College and Hospital, Koraput, involving 40 

females aged 18-24 years with Hb>12gm% in the control group (first phase MBBS students). 

The study group comprised females in the same age range with Hb<6gm%, drawn from SLN 

Hospital. Informed consent was obtained after explaining the procedures, and subjects were 

selected based on history and clinical examination. Hemoglobin estimation, total leucocyte 

count, differential count, and platelet count were performed using an electronic cell counter, 

and the L ratio was calculated. 

Statistical Methods 

Descriptive statistics, including mean and standard deviation, were employed for data 

representation. The analysis was conducted using SPSS, considering a p-value less than 0.05 

as significant. 

Results 

Upon statistical analysis, the mean age group of the study participants was determined to be 

17 ± 2.24. In anaemic females, the mean hemoglobin levels were 5.81 ± 1.71, compared to 

13.61 ± 1.09 in the control group. This decrease in hemoglobin levels among anaemic 

individuals was found to be statistically highly significant. While the total leucocyte count 
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was higher in the anaemic group, the difference was not statistically significant. However, 

differential leucocyte counts revealed a highly significant rise in neutrophils (p < 0.01) and a 

significant decrease in monocytes and eosinophil counts (p < 0.01) in anaemia. Platelet count 

was significantly decreased in anaemic subjects, and the N/L ratio was significantly higher in 

the anaemic group (p < 0.01). 

Table 1: Comparison of basic parameters in anaemia and control. 

Parameters Anaemia Control Significance 

Age(yrs) 21.2 ± 4.1 22.5 ± 3.7 Notsignificant 

Hb(gm%) 5.81 ± 1.71 13.61 ± 1.09 Highlysignificant 

TLC(cummofblood) 7629 ± 3303 6877 ± 1771 Notsignificant 

Plateletcount(lakhs/cumm 

of blood) 

1.56 ± 0.5 3.26 ± 1.45 Significance 

 

Table 2: Comparison of differential leucocyte count percentage of anaemia and control. 

Parameters Anaemia Control Significance 

Neutrophils 68.78 ± 91 56.77 ± 5.53 Significant 

Lymhocytes 33.60 ± 11.24 31.14 ± 3.77 Notsignificant 

Eosinophils 2.61 ± 0.9 5.31 ± 3.04 Highlysignificant 

Basophils 2.9 ± 0.9 1.7 ± 0.7 Highlysignificant 

Monocytes 2.53 ± 1.77 7.15 ± 3.32 Highlysignificant 

N/Lratio 1.93 ± 0.06 1.72 ± 0.02 Highlysignificant 

 

Data presented as mean ± standard deviation; <0.05 not significant, <0.001 significant. 

Discussion: 

Nutritional anaemia remains a prevalent issue, constituting a leading cause of preventable 

nutritional deficiencies in developing nations, impacting both physical and mental well-being. 

Vulnerability to this iron-deficient state is particularly pronounced in children and women of 

reproductive age, a demographic responsible for achieving more than half of adult parameters 

during this crucial period. Experimental and clinical studies extensively document the vital 

role of iron in the growth and maturation of blood cells. Iron deficiency adversely affects 

blood cell formation and is linked to a reduction in the bactericidal activity of key immune 

cells such as macrophages, neutrophils, and monocytes (6). 

This study, conducted on a small sample of young anaemic females, aimed to explore the 

impact of anaemia on leucocyte and platelet counts. The findings revealed a significant 

increase in leucocyte counts in anaemic individuals, primarily attributed to elevated 
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neutrophil levels. This aligns with previous research by Hrycek et al. (7), which reported 

increased neutrophil and basophil counts in anaemia. 

Additional studies, such as the one by Paino et al. (8), highlighted that lower oxidative stress 

contributes to the extended lifespan of neutrophils. Similarly, Banerjee et al. (9) demonstrated 

a reduction in the phagocytic activity of neutrophils in anaemia. The heightened leucocyte 

counts observed in anaemia elevate the risk of vascular abnormalities and thrombotic events. 

Anaemia induces hypoxia, acting as a stressor that intensifies the reactivity of blood vessels 

to catecholamines. Increased leucocyte count serves as a common indicator of inflammation, 

with adhering leucocytes releasing cytotoxic materials and hydrolytic enzymes, causing 

damage to vessel walls (10). 

The aggregated neutrophils, in conjunction with platelets, can damage the endothelium, 

leading to reperfusion injury and exacerbating existing ischemic conditions. Anaemia's 

involvement in the pathogenesis of chronic angina, heart failure, and myocardial ischemia has 

been suggested (11). The N/L ratio, an emerging inflammatory index, was significantly 

higher in the anaemic group compared to the control group in this study. This ratio, known 

for its utility in conditions such as ischemic heart disease (IHD) and myocardial infarction 

(MI), underscores the inflammatory response associated with anaemia (12,13). 

A study by Akoy et al. (14) evaluated the effect of iron therapy on platelet function in 

women, revealing that iron deficiency anaemia in women contributes to arachidonic acid-

induced platelet dysfunction, potentially leading to increased menstrual blood loss. This 

dysfunction can be mitigated through the replenishment of iron stores. Kiem et al. (15) and 

Karpatkin et al. (16) supported the notion that iron plays a functional role in controlling 

platelet production. The two-compartment model explaining the role of iron in maintaining 

platelet counts, where initial depletion from the essential compartment results in low platelet 

counts, aligns with the findings of the present study. 

Conclusion: 

Iron deficiency anemia was found to be linked with arachidonic acid-induced platelet 

dysfunction, reversible upon iron store replenishment. Iron's functional role in controlling 

platelet production was supported by studies, explaining the observed decrease in platelet 

counts in the present study. The study concludes that anemia induces hypoxia, leading to 

vessel wall inflammation, ischemic damage, increased myocardial workload, 

thrombocytopenia, altered leucocyte counts, and an elevated N/L ratio. Individuals with 

anemia are at a heightened risk of ischemic heart diseases and bleeding tendencies. 
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