
© 2023 JETIR November 2023, Volume 10, Issue 11                                                        www.jetir.org (ISSN-2349-5162) 

JETIR2311328 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d230 
  

ANEMIA IN CHILDREN 

Mr. KRISHNA U. JAGTAP*, Mr. RAHUL S. MOHAN*, DR. RAJENDRA M. KAWDE*, 

Mr. MAHADEO G. DHOTE*, Mr. KRUSHNA B. MOIN*. 

Nandkumar  Shinde Collage Of Pharmacy,Aghur,Vaijapur.423701. 

Dist :- Chhatrapati Sambhajinagar, Maharashtra. 

Abstract:-   

The definition of anemia is a decrease in red blood cells in the bloodstream that falls below the usual level. Anemia is a 

primary ailment that, in some estimations, is difficult to diagnose and manage. Reduced oxygen concentration in tissue and 

blood is the primary impact of anemia, and it may also play a role in the development of numerous other concomitant 

disorders. Weakness, headache, pallor/jaundice, weariness, dyspnea, lightheadedness, tachycardia/palpitations, 

claudication, and cold distal extremities are among the symptoms that can lead to a preliminary diagnosis. WHO 

recommended in 2010 that a woman going through menarche should be considered anemic if her hemoglobin level is less 

than 12 g/dl, whereas a man of any age and a woman past menopause should be deemed anemic if it is 13 g/dl. It has been 

noted that.(1-3) 
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Introduction:-  

Throughout the world, childhood anemia is a serious public health issue. Iron deficiency is the most common etiology, but it 

is frequently complex. There are many different and mostly underappreciated consequences. 

Anemia is defined as a hemoglobin level of less than the 5th percentile for age. Causes vary by age. Most children with anemia 

are asymptomatic, and the condition is detected on screening laboratory evaluation. Screening is recommended only for 

high-risk children. Anemia is classified as microcytic, normocytic, or macrocytic, based on the mean corpuscular volume. Mild 

microcytic anemia may be treated presumptively with oral iron therapy in children six to 36 months of age who have risk 

factors for iron deficiency anemia. If the anemia is severe or is unresponsive to iron therapy, the patient should be evaluated 

for gastrointestinal blood loss. Other tests used in the evaluation of microcytic anemia include serum iron studies, lead levels, 

and hemoglobin electrophoresis. Normocytic anemia may be caused by chronic disease, hemolysis, or bone marrow disorders. 

Workup of normocytic anemia is based on bone marrow function as determined by the reticulocyte count. If the reticulocyte 

count is elevated, the patient should be evaluated for blood loss or hemolysis. A low reticulocyte count suggests aplasia or a 

bone marrow disorder. Common tests used in the evaluation of macrocytic anemias include vitamin B12 and folate levels, 

and thyroid function testing. A peripheral smear can provide additional information in patients with anemia of any 

morphology. 
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Anemia affects 20% of children in America at some point during their childhood.1. A red blood cell mass (RBC mass) or 

hemoglobin (Hgb) concentration below the fifth percentile for the age group is referred to as anemia. To diagnose anemia2, 

the patient’s Hb level must be compared to age-based norms because Hb levels vary by age and many laboratories use adult 

norms as. 

When the quantity of circulating red blood cells (RBCs) declines, resulting in increased morbidity and mortality globally, the 

condition is referred to as anemia. According to observations, amemia affects 33% of the world’s population, particularly 

youngsters. 

According to world health organization in 2010 if Hb level is found less than 12g/dl in female having mensuration while if 

found 13 g/dl in male of all age and female of after menopause are considered as anemic. It should be noticed that Journal 

“Blood” have their own slandered for diagnosis of anemia, the value of Hb differ of the basis of different race, gender and 

age. B- According to the journal minimum level of Hb in white man of age from 20-60 should be less than 13.7 g/dl while after 

60 it can be considered as 13.2g/dl, although, the standard for women is same for all age, should be less than 13.2g/dl to be 

said as anemia It should be noticed that majority of institute 

 

The World Health Organization defined anemia in 2010 as having a hemoglobin level of less than 12 g/dl in women who are 

menstruating, and 13 g/dl in males and women who have reached menopause. It should be noted that the Journal “Blood” 

has been maligned for diagnosing anemia; the value of hemoglobin varies depending on age, gender, and race. B) The Journal 

states that a white man’s minimum Hb level between the ages of 20 and 60 should be less than 13.7 g/dl, and after 60, it can 

be as high as 13.2 g/dl. However, the threshold for women is the same regardless of age, and Anemia is defined as less than 

13.2 g/dl. Noteworthy is the fact that most.(4-11) 

 

Classification Of Anemia :- 

Anemia classification based on underlying mechanism  

(A) Anemia from hemorrhage Sudden blood loss—trauma, for example. Chronological blood loss, gastrointestinal tract 

lesions, and gynecological disorders.  

(B) Anemia brought on by a faster rate of erythrocyte oxidation Intrinsic: Intracellular anomalies in red blood cells Disorder 

of the red cell membrane inherited. • Problems with the membrane cytoskeleton, such as elliptocytosis and spherocytosis. 

A selective increase in membrane lecithin caused by a disorder of lipid production. Insufficiency of red cell enzymes: 

glutathione synthase, G6PD, and HMP shunt enzymes. Hemoglobin synthesis disorders: Thalassemia syndrome, or deficient 

globin synthesis. Hemoglobinopathies, sickle cell anemia, and unstable hemoglobin are examples of structurally aberrant 

hemoglobin production. ⁶Obtained Paroxysmal nocturnal hemoglobinuria (PNH) is a membrane disorder.  

Extrinsic: anomalies of red blood cells that are not intracellular. Mediated by antibodies. Mycoplasma infection, drug-

associated SLE, erythroblastosis foetalis, isohemagglutinin-transfusion reaction, and auto-idiopathic antibodies are among 

the conditions that can arise. Mechanical Injury to the red cell  

Hemic anemia microangiopathic Cardiac traumatic hemolytic anemia, disseminated intravascular coagulation, thrombotic 

thrombocytopenic purpura. Chemical harm – Leadtoxicity Hypersplenism due to sequestration in the mononuclear 

phagocytosis system. Malaria and hookworm infection. 

Reduced erythrocyte production Anemia due to renal failure, pure red cell aplasia, endocrine disorders, and aplastic anemia 

are among the conditions that might cause disruption in the growth and development of stem cells. Disorders pertaining to 

the growth and development of erythroblasts • Inadequate DNA synthesis, insufficiency, or inadequate utilization of vitamin 

B12 and folic acid (Megaloblastic Anemia). Impaired Hemoglobin Production Impaired Heme Synthesis (Iron insufficiency). 

Thalassemia, or deficient globin synthesis, is caused by one of two or more unknown mechanisms: sideroblastic anemia, 

chronic infection-related anemia, or myelophthisic anemia brought on by marrow infiltration. (12-14) 
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II. The Cytometric or Morphologic Classification of Anemia  

A. Normocytic normochromic anemia 

a) Anemia of chronic disease 

b) Anemia of Acute Hemorrhage  

c) Aplastic Anemia  

d) Hemolytic Anemia  

B. Microcytic Hypochromic anemia (Low Mean Corpuscular Volume and Low Mean Corpuscular Hemoglobin Concentration) 

This Includes 

a) Iron deficiency anemia 

b) Thalassemia 

c) Anemia of chronic disease (In a rare case)  

 

C. Macrocytic Normochromic Anemia.(Normal Mean Corpuscular Hemoglobin Concentration and High Mean Corpuscular 

Volume) 

a) Deficiency in vitamin B12 

b) Deficiency in folic 

Anemia due to.  

I Decreased production of erythrocytes. 

a. due to iron deficiency.  

b. A lack of copper 

c. Anemiad megaloblastic.  

d. Pyridoxine deficiency. 

e. Hypoplastic and aplastic anemia. 

 

I. Congenital hypoplastic anemia. 

II.Childhood erythroblastopenia that is transientiii. 

iii. Fanconi hemolysis  

IV. The osteopetrosis. 

v. Hemolytic anemiavi’s aplastic crisis.  

v. Aplastic syndrome 

f. Leukemia, neuroblastoma, or granulomag marrow invasion.  

g. Gaucher disease, splenomegaly congestive.  

h. Underthyroidism. 

I. Poisoning by lead. Chronic Kidney Illness 

j. Inflammation or acute infections. Protracted illness. 

k. Hemophagocytic illness. 

l. Anemia with sideroblastics.  

m. Birth-related atransferrinemia.  

n. Immune-compromised individualsTwo. 
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II. INCREASED ERYTHROCYTES DISTRIBUTION : 

a.Defects in the membrane of erythrocytes  

i. spontaneous spherocytosis  

ii. Spontaneous elliptocytosis 

iii. Pyknocytosis in in… 

 

RBC GENERATION, STRUCTURE AND FUNCTION.  

RBCs have the ability to transport carbon dioxide (CO2) from the tissues to the lungs and oxygen (O2) from the lungs to the 

tissues. The use of hemoglobin enables this. Heme and globin combine to form hemoglobin, a tetramer protein. Anemia 

reduces the body’s ability to exchange gases by reducing the amount of hemoglobin in red blood cells and/or the number of 

red blood cells that carry oxygen, which lowers the blood’s capacity to carry oxygen and carbon dioxide. Two pairs of 

polypeptide chains, beta and alpha, each with a heme attached, make up normal hemoglobin.  

Heme production is present in nearly every cell in the body, with the exception of adult erythrocytes, but it is most prevalent 

in erythroid precursors. The synthesis of heme occurs in aproduced in the cytosol and mitochondria of immature red blood 

cells in a sequence of steps, while ribosomes in the cytoplasm create the globin portion. 

The prosthetic component known as heme mediates hemoglobin’s reversible binding of oxygen. Globin envelops and 

safeguards the heme is formed by the heme ring, which is generated from glycine and succinyl-CoA via a number of processes. 

A range of anemias are caused by abnormal heme synthesis. Iron deficiency is the most frequent cause of anemia worldwide, 

especially in women and children. A low iron level impairs heme production. Therefore resulting in anemia. A cofactor for a 

few heme production stepso average.(15-21) 

 

CHARACTERISTICS OF RED BLOOD CELL 

Blood cells are discs that are biconcave. Red blood cells have an average diameter of 7.8 micrometers (µm), ranging from 6 

to 8 µm. Red blood cells have an average thickness of 2 µm. Red blood cells are thinnest in the core (less than 1 µm) and 

thickest in the periphery (2.5 µm). A red blood cell is a biconcave disc without a nucleus. 

The endoplasmic reticulum, mitochondria, and nucleus are absent from red blood cells. Hemoglobin, the functional 

component of red blood cells, is their most significant component. 

Unit of measurementRed blood cells are responsible for delivering oxygen to peripheral tissues. The severity of anemia 

determines its clinical characteristics. Anemia generally manifests as a pale appearance, weakness, malaise, easy fatigue, 

difficulty breathing with light exertion, and brittle nails that take on the shape of a concave spoon (koilonychia). The 

production of hemoglobin requires iron. The most prevalent dietary shortfall worldwide is iron insufficiency. This is the state 

in which iron metabolic pathways are oriented toward iron reduction. Skin and mucosal cell shedding is the only way that 

iron is excreted, and it is only.(22-25) 
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Ranges Of Several Red Blood Cell Properties In Healthy Persons. 

PARAMETER (UNIT)           Men Women 

Hematocrit (%) 39-43 33-43 

         MCV (u3) 82-96 82-96 

MCH (pg) 27-33 27-33 

MCHC (gm/dl) 33-37 33-37 

RDW- CV 11.5-14.5 11.5-14.5 

 

Common anemias' pathophysiology 

A healthy person produces about two million red blood cells (RBCs) each second through a coordinated process that begins 

with multipotent hematopoietic stem and progenitor cells (HSPCs) (Palis, 2014; Doulatov et al., 2012). This developmental 

route is modeled by the erythropoiesis Research has indicated that, in the absence of hematopoietic stem cells (HSCs), 

multipotent and lineage-committed progenitors may be in charge of producing differentiated blood cells (Sun et al). 

 

 

The multipotent common myeloid progenitor (CMP) and common lymphoid progenitor (CLP) are produced by short-term 

hematopoietic stem cells (ST-HSCs), which are given rise to the g-term hematopoietic stem cells (LT-HSC). Then, granulocyte-

macrophage progenitors (GMPs) and megakaryocyte-erythroid progenitors (MEPs) are produced by the CMP. On the left, the 

development of erythroid progenitors devoted to a particular lineage is depicted. The colony-forming unit erythroid (CFU-E) 

is descended from the earliest progenitor, burst-forming unit erythroid (BFU-E). Using colony tests, these two progenitors 

are discovered. The CFU-E divides into proerythroblasts (ProE), basophilic erythroblasts (BasoE), polychromatic erythroblasts 

(PolyE), and orthochromatic erythroblasts (OrthoE), which are anatomically distinct precursors that undergo gradual 

maturation. OrthoE enucleate in order to generate. 

discharged into the bloodstream and subsequently develop into red blood cells (RBCs) are called reticulocytes (Retic). 

Multiple erythroid progenitors and precursors are encouraged to survive and proliferate by EPO, from late BFU-E to basophilic 

erythroblast stages (Bunn et al., 203). Although it is unclear if this holds true for humans, these results imply that native 

erythropoiesis could happen via a number of pathways controlled by lineage commitment and differentiation rather than a 

single set of fixed differentiation steps. When thinking about the pathophysiology of different types of anemia and novel 

treatments, it's critical to keep this intricacy and departure from conventional models of hematopoiesis in mind. Changes in 
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the major blood components are among the many changes seen in the maturation of lineage-committed erythroid 

precursors.(26-30) 

Intervention and Avoidance 

If iron deficiency is not present, the underlying cause of anemia is addressed by treatment. Patients who exhibit symptoms 

or who have severe anemia ought to get a blood transfusion while the underlying reason is being investigated. A standard 

transfusion dose is 10 milliliters per kilogram, injected at a maximum rate of 5 milliliters per kilogram per hour. Throughout 

the transfusion, the patient has to be watched for indications of heart failure. 

To avoid iron deficiency anemia, the U.S. Food and Drug Administration advises consuming enough iron (Table 69). In America, 

50% of toddlers do not get the required daily amount of iron.36 Whether iron supplementation lowers the incidence of 

anemia is unclear, though. Research conducted outside  

Daily Iron Requirements for Infants and Young Children recommended daily intake of iron.37 However, it is not clear whether 

iron supplementation reduces the incidence of anemia. Studies in countries outside the United States have had promising 

results. However, a randomized study in the United States demonstrated that high-risk, six-month-old infants who received 

10 mg of supplemental iron per day did not have a reduced incidence of anemia or abnormal indices indicative of iron 

deficiency.38  

In the first four to six months of life, full-term infants use hepatic stores of iron in addition to dietary iron in formula or breast 

milk; iron supplementation is not required in these children. Preterm infants do not have adequate hepatic iron stores and 

require larger amounts of iron for catch-up growth. These infants should receive supplemental iron. Starting at four to six 

months of age, infants require an additional source of iron.39 One half cup of iron-fortified cereal contains 90 percent of the 

recommended daily intake of iron for a six-to 12-month-old infant. Lean meats, beans, iron-fortified whole grains, tofu, and 

spinach are other iron-rich options for infants who consume solid foods.(31-35) 
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