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INTRODUCTION: 
Anemia in children differs from those of adults as they tend to be more 
pronounced and develop rapidly. As much as 51% children in 0-4 years 

1,2and 46% children 5-12 years are anemic in developing regions . 
Anemia continues to be a public health problem of global proportions. 
It is the most common preventable nutritional deciency in children. 
The WHO has estimated that, globally 1.62 billion people are anemic 
with the highest prevalence of anemia (47.4%) among preschool aged 
children, of these 293 million children, 89 million live in India while 

3prevalence of anemia among school children is 25.4% . Iron deciency 
4anemia affects 30% of the world population . The prevalence of 

anemia among children under 5 years of age is estimated to be about 
20% in industrialized countries and 39% in non-industrialized 

5countries . 

The common belief that iron deciency (ID) is the main cause of 
anaemia worldwide mainly comes from estimates which used Hb as a 

6proxy to estimate the prevalence of ID . Nevertheless, anaemia is 
multifactorial. Anaemia can be the consequence of a decreased 
production of RBC, an increased destruction of RBC and/or direct 
blood loss. Overall, iron deciency (usually because of diet) is the 
most common cause but, in the developing world, infectious diseases 
such as malaria, helminth infections, HIV and tuberculosis are also 

7important.  

Most infants and children with mild anemia do not exhibit overt 
clinical signs and symptoms. Since the hematological parameters are 
interrelated with each other as well as with the age and gender, relevant 
intervention strategy is required. Constant monitoring is needed while 
providing public health nutrition programs to eradicate anemia. 
Different biochemical and haematological tests are done to evaluate 

8anaemia in children . Hence the present study was conducted to nd 
out the clinicohaematological & biochemical prole of anaemia in 
pediatric age group.

MATERIAL AND METHOD: 
The present study was conducted in the Department of Pathology at 
among children who were admitted in pediatric ward of Hind Institute 
of Medical Sciences (HIMS), Mau, Ataria. It was a 1 year prospective 
study from a period of July 2018 to March 2019. Children with severe 
pallor aged 0 to 18 years admitted in the pediatric wards were enrolled. 
The subjects were recruited after taking consent from their guardians 
and ethical permission from the ethical committee of the institute.

Children guardians were interviewed that requests for the 
demographic, socioeconomic status, medical history and previous 
history of taking any medications and supplements. Demographic data 

obtained from patient included age, sex, height and weight, and body 
mass index. The subjects were selected according to the following 
inclusion and exclusion criteria:

INCLUSION CRITERIA:
Ÿ All the children presenting with anemia in age group 0-18 years of 

age with adequate clinical details.
Ÿ The child with clinical evidence of Anemia

EXCLUSION CRITERIA:
Ÿ Patients having mild to moderate anemia, severe anemia due to 

malaria, 
Ÿ Children already on iron/ multivitamin supplements,
Ÿ Patients suffering from any chronic illnesses.
Ÿ Children having known history of coagulation and bleeding 

disorders.

Venous blood specimens were collected and within 20 seconds from 
blood sampling, blood was transferred to a tube containing 
ethylenediaminetetraacetic acid (EDTA), and within 4 hours a whole-
blood count was performed using an automated cell counter. Notation 
was made, if clots were seen in the blood sample or if the amount of 
blood in the tube was grossly inadequate such that a disproportionately 
high concentration of EDTA would be present; these samples were 
excluded from the study. Haemoglobin estimation was done by 
Horiba's Pentra xlr (automated hematology analyzer) and peripheral 
blood smear was prepared simultaneously by a trained lab technician. 
WHO guidelines were used to diagnose anemia and its severity. 
Anemia was dened as Hb <11.5 g/dL in children between 5 - 11 years 

9of age and <12 g/dL in those between 12 to 14 years . Red Cell indices 
were analysed and recorded. 

To estimate biochemical parameters, 6 ml of fasting blood sample in a 
plain vial was collected. After the sample has clotted completely, 
centrifugation was done at 3000 rpm for 6 minutes. The supernatant 
serum was collected. It was used for the estimation of Serum vitamin 
B12, folate, ferritin and Total iron binding capacity (TIBC). Estimation 
of serum B12, folate and ferritin was done by the Chemiluminescence 
method and estimation of TIBC was done by Ferene method in a semi 
automatic machine.

STATISTICAL ANALYSIS: 
The means and standard deviations of the measurements per group 
were used for statistical analysis (SPSS 22.00 for windows; SPSS inc, 
Chicago, USA). Difference between two groups was determined using 
chi square test and the level of signicance was set at p < 0.05.
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ABSTRACT
Aim: To evaluate the clinicohaematological & biochemical prole of anaemia in pediatric age group.
Material and method: The present study was conducted in the Department of Pathology at among children who were admitted in pediatric ward of 
Hind Institute of Medical Sciences (HIMS), Mau, Ataria. Haemoglobin estimation was done by Horiba's Pentra xlr (automated hematology 
analyzer) and peripheral blood smear was prepared simultaneously by a trained lab technician. WHO guidelines were used to diagnose anemia and 
its severity. Anemia was dened as Hb <11.5 g/dL in children between 5-11 years of age and <12 g/dL in those between 12 to 14 years. Red Cell 
indices were analysed and recorded. 
Results: Maximum cases were of Microcytic Hypochromic type. Out of 118 cases with microcytic hypochromic blood picture, 105 cases (88.9%) 
showed reduced red cell indices. There was 100% correlation between macrocytic blood picture and red cell indices. IDA was diagnosed when 
serum iron was decreased, TIBC increased and serum ferritin decreased, which was 41.6%.
Conclusion: Preventive measures for anemia control in children must be accompanied by measures to prevent underweight and stunting by 
focusing on integrated child feeding, health and environmental core measures.  

KEYWORDS
Anemia, Iron Deciency Anemia, Pediatric 

52 International Journal of Scientific Research



Volume - 10 | Issue - 03 | March - 2021

RESULTS: 
The present study comprised of 250 subjects, out of which 58% were 
males and 42% were females (graph 1). Maximum subjects belonged 
to 1-6 year of age group and minimum subjects were in the age group of 
13-18 years.

Graph 1: Gender distribution of the study population

Dimorphic, Macrocytic, Microcytic Hypochromic, Normocytic 
Hypochromic and Normocytic Normochromic Anaemia were reported 
in 11.2%, 3.2%, 47.2%, 2.4% and 36% of the subjects respectively 
(table 1).

Table 1: Distribution according to the types of Anaemia based 
upon the morphology

185 cases out of 250 were found to have signicant correlation 
between red cell indices and peripheral blood picture (table 2). As 
shown in Table 1, out of 118 cases with microcytic hypochromic blood 
picture, 105 cases (88.9%) showed reduced red cell indices. Out of 90 
cases with normocytic normochromic blood picture, 72 (80%) showed 
normal red cell indices. There was 100% correlation between 
macrocytic blood picture and red cell indices.

Table 2: Correlation of red cell indices with the peripheral blood 
smear (N=185)

IDA was diagnosed when serum iron was decreased, TIBC increased 
and serum ferritin decreased, which was 41.6% (Table 3).

Table 3: Distribution of Anemia according to Iron profile (N=250)

DISCUSSION: 
Hematological parameters are interrelated with each other as well as 
with the age and gender, relevant intervention strategy is required. 
Constant monitoring is needed while providing public health nutrition 
programs to eradicate anemia. Different biochemical and 
haematological tests are done to evaluate anaemia in children. Hence 
the present study was done to nd out the clinicohaematological & 
biochemical prole of anaemia in pediatric age group.

The present study comprised of 250 subjects, out of which 58% were 
males and 42% were females. These results were in accordance with 

10 11 12study done by Taskesen et al , Jain et al and Gupta S et al . Chauhan et 
13al  reported dissimilar results who reported 44.2% boys and 55.8% 

14girls in their study. Sastry CPV et al  also found female preponderance 
in their study (males 36.3%).

Our study revealed that children below 6 years were more likely to be 
anemic compared to the older children. This concurred with prior 
ndings showing that at the younger age, there is high demand for 

15nutrients to support the rapid body growth of children , which further 
increases their need for iron. Complementary foods are started when 
the children reach 6 months, if nutritionally poor complementary foods 

16were introduced children were more likely to be anemic . Children 
above 2 years are able to eat more variety of foods, which put them at 

17less risk of being anemic .

In the present study, Dimorphic, Macrocytic, Microcytic 
Hypochromic, Normocytic Hypochromic and Normocytic 
Normochromic Anaemia were reported in 11.2%, 3.2%, 47.2%, 2.4% 

14and 36% of the subjects. Sastry C.P.V  in his study found that 
peripheral smear examination showed Microcytic hypochromic 

18anemia in 81.8% (90/110). Venkatesh G  observed Microcytic 
hypochromic anemia in 54.4%, macrocytic hypochromic anemiais 
seen in 11.8% and dimorphic anemia is seen in 36.6% of patients.

In the present study, iron deciency was the most common type of 
anaemia found in 41.6% of the subjects. Asia comprises of 70% of 
world's malnourished children. Fifty percent of the preschool children 
are malnourished out of that 64% in Bangladesh and 16% in China. 
Due to protein energy malnutrition as well as micronutrient deciency 

19IDA affects 40-50% of preschool children . In Pakistan IDA 
constitutes 83% of all anemia and is a major nutritional problem. 
Studies on nutritional status of boys and girls have been conducted in 
11 different countries and Anemia prevalence was found to be 55% in 
India and 42% in Nepal. It is a problem mainly for infants, adolescent 
girls and women of child bearing ages in developing countries. In a 
study conducted in 2 districts in India, 72% of children aged (12-23 
months) had low ferritin level. Highest prevalence of anemia was seen 
in children less than 10 years of age, seen specially in below 5 years of 

20age .  

In the present study, iron deciency anemia was found in 104 patients 
i.e. 41.6%. When compared with other iron status parameter, serum 
ferritin is one of the lowest biologically varying iron status markers, 

21thus making it one of the most useful parameters. Ali et al  in his study 
of 248 patients found lack of iron stores in 69 patients. Of these, the 
serum ferritin was elevated in 20 patients (29%) despite lack of 
demonstrable iron in the marrow specimen. They concluded that a low 
serum ferritin value probably indicates iron depletion, while an 
elevated value does not exclude that possibility.

This study was limited with the fact that it is a prospective study which 
reported the overall prevalence of Anemia and its severity. 

CONCLUSION: 
It can be concluded from the study ndings that one of the major areas 
for improvement in primary health care is prevention of anemia 
because it has been associated with delay in psychomotor development 
especially in preschool age. Anemia in association with malnutrition is 
widely prevalent in our country. So there is a need for urgent 
community participation strategies in the form of counseling the 
parents for child feeding practices, immunization and sickness 
recognition from the rst year of life. Preventive measures for anemia 
control in children must be accompanied by measures to prevent 
underweight and stunting by focusing on integrated child feeding, 
health and environmental core measures.  
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Type Number Percentage 
Dimorphic anaemia 28 11.2
Macrocytic anaemia 8 3.2

Microcytic Hypochromic Anaemia 118 47.2
Normocytic Hypochromic Anaemia 6 2.4
NormocyticNormochromic Anaemia 90 36.0

Types of  Anemia Red cell indices No. of cases Percentage (%)

Microcytic 
Hypochromic

MCV<80
MCH<27

MCHC<32

105 56.7

Normocytic 
Normochromic

MCV 80-100
MCH 27-32

MCHC 32-36

72 38.9

Macrocytic MCV>100
MCH-↑/↓/N
MCHC-N/↓

8 4.3

Type of Anemia S. Iron TIBC S. Ferritin Total Percentage

IDA ↓ ↑ ↓ 104 41.6
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