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INTRODUCTION: 

 

Megaloblastic anemia is a type of anemia characterized by the presence of 

abnormally large red blood cells, known as megaloblasts, in the red bone marrow. 

It is primarily caused by a deficiency of vitamin B12 (cobalamin) or folate 

(vitamin B9), which are essential for the production of healthy red blood cells. 

 

ETIOLOGY/CAUSES: 

 The most common causes of megaloblastic anemia include: 

 

 Vitamin B12 deficiency: This can occur due to inadequate dietary 

intake of vitamin B12, malabsorption of the vitamin (often associated 

with conditions like pernicious anemia or gastrointestinal disorders), 

or impaired utilization of vitamin B12 by the body. 

 

 Folate deficiency: Inadequate dietary intake of folate, poor 

absorption in the intestines, increased requirements (e.g., during 

pregnancy), or certain medications (such as methotrexate) can lead 

to folate deficiency. 

 

 Causes of Vitamin B12 Deficiency: 

 

 Pernicious Anemia: This is an autoimmune condition in which the 

body's immune system attacks the cells in the stomach that produce 

intrinsic factor, a protein required for vitamin B12 absorption. 

 

 Dietary Insufficiency: Strict vegetarians and vegans who do not 

consume animal products, which are the main sources of vitamin 

B12, may develop a deficiency if they do not supplement their diet 

adequately. 

 

 Malabsorption: Certain gastrointestinal disorders, such as celiac 

disease, Crohn's disease, and gastric bypass surgery, can impair the 

absorption of vitamin B12 from the diet. 

 



 Parasitic Infections: Infections caused by parasites like fish 

tapeworms (Diphyllobothrium latum) can deplete vitamin B12 

levels by consuming it from the intestines. 

 

 Medications: Long-term use of certain medications, such as proton 

pump inhibitors (PPIs) and metformin, can interfere with the 

absorption or utilization of vitamin B12. 

 

 Causes of Folate Deficiency: 

 

 Poor Dietary Intake: Inadequate consumption of foods rich in 

folate, such as leafy green vegetables, citrus fruits, and legumes, can 

lead to folate deficiency. 

 

 Malabsorption: Conditions affecting the intestines, such as celiac 

disease, inflammatory bowel disease, or surgical removal of a 

significant portion of the small intestine, can impair folate 

absorption. 

 

 Alcoholism: Excessive alcohol consumption can interfere with 

folate absorption, utilization, and increase folate excretion. 

 

 Pregnancy and Lactation: Folate requirements are increased 

during pregnancy and breastfeeding, and inadequate intake can lead 

to deficiency. 

 

 Medications: Certain medications, such as methotrexate (used to 

treat cancer and autoimmune diseases), can interfere with folate 

metabolism. 

 

PATHOPHYSIOLOGY:  

 Red Blood Cell Formation: The bone marrow continuously produces new 

red blood cells through a process called erythropoiesis. This process 

involves the division and maturation of precursor cells known as 

erythroblasts. 



 

 DNA Synthesis: During erythropoiesis, DNA synthesis is crucial for the 

proper division and maturation of erythroblasts. DNA provides instructions 

for cell growth, replication, and function. 

 

 Vitamin B12 and Folate Role: Vitamin B12 and folate are essential for 

the production of nucleotides, which are the building blocks of DNA. 

Vitamin B12 is necessary for converting folate into its active form, 

methylfolate, which participates in DNA synthesis. 

 

 Vitamin B12 Deficiency: When there is a deficiency of vitamin B12, such 

as in pernicious anemia or inadequate dietary intake, the conversion of 

folate to its active form is impaired. As a result, there is a decrease in the 

availability of active folate for DNA synthesis. 

 

 Folate Deficiency: In cases of folate deficiency, which can be caused by 

poor dietary intake or malabsorption, there is a direct lack of folate 

available for DNA synthesis. 

 

 Impaired DNA Synthesis: Without sufficient vitamin B12 or folate, the 

DNA synthesis process becomes compromised. DNA replication and cell 

division are disrupted, resulting in the production of larger and structurally 

abnormal erythroblasts called megaloblasts. 

 

 Large Red Blood Cells: These megaloblasts mature into abnormally large 

red blood cells known as macrocytes. These macrocytes are ineffective in 

carrying oxygen and have a shorter lifespan, leading to anemia. 

 

 Anemia Symptoms: The reduced number of functional red blood cells and 

the abnormal shape of macrocytes result in the characteristic symptoms of 



megaloblastic anemia, including fatigue, weakness, pale skin, shortness of 

breath, and other related symptoms. 

 

 

 

CLINICAL MANIFESTATION: 

 Fatigue and Weakness: Feeling tired and lacking energy is a common 

symptom of anemia in general, including megaloblastic anemia. The 

body's reduced ability to deliver oxygen to tissues and organs can result in 

fatigue and weakness. 

 

 Pale Skin: Anemia often leads to paleness or a noticeably lighter 

complexion. This occurs because the reduced number of red blood cells 

affects the redness of the skin. 

 

 Shortness of Breath: Insufficient red blood cells can limit the amount of 

oxygen transported to the lungs and other organs. This can cause difficulty 

in breathing, especially during physical exertion. 

 

 Rapid Heartbeat (Tachycardia): The heart may beat faster in an attempt 

to compensate for the reduced oxygen-carrying capacity of the blood. 

 

 Dizziness and Lightheadedness: Inadequate oxygen supply to the brain 

can result in feelings of dizziness, lightheadedness, or even fainting spells. 

 

 Glossitis: Megaloblastic anemia can cause inflammation of the tongue, 

known as glossitis. The tongue may appear swollen, smooth, and red. 

 



 Loss of Appetite and Weight Loss: Some individuals with megaloblastic 

anemia may experience a decrease in appetite, leading to unintended 

weight loss. 

 

 Neurological Symptoms: In severe cases of vitamin B12 deficiency, 

neurological symptoms can occur. These may include numbness or 

tingling in the hands and feet (peripheral neuropathy), coordination 

problems, memory loss, confusion, and even depression. 

 

DIAGNOSIS: 

 Family history & Medical history 

 

 Physical examination: The healthcare provider will check for signs & 

symptoms. 

 

 Complete Blood Count (CBC): A CBC provides an overview of the 

blood's cellular components. In megaloblastic anemia, the CBC may reveal 

a low red blood cell count (anemia), an increased mean corpuscular volume 

(MCV) indicating the presence of larger red blood cells (macrocytosis), 

and a decreased hemoglobin and hematocrit level. 

 

 Peripheral Blood Smear: A blood smear involves examining a small 

sample of blood under a microscope. In megaloblastic anemia, the smear 

may show the presence of larger and immature red blood cells 

(megaloblasts) with characteristic features, such as a high nuclear-to-

cytoplasm ratio. 

 

 Vitamin B12 and Folate Levels: Blood tests can measure the levels of 

vitamin B12 and folate in the bloodstream. Low levels of vitamin B12 or 

folate can indicate a deficiency contributing to megaloblastic anemia. 

 

 Intrinsic Factor Antibody Test: This test is specifically performed to 

check for pernicious anemia, an autoimmune condition that affects vitamin 



B12 absorption. It detects the presence of antibodies against intrinsic 

factor, a protein required for vitamin B12 absorption. 

 

 Schilling Test: The Schilling test is conducted to assess the absorption of 

vitamin B12. It involves giving a small dose of radioactive vitamin B12 

and measuring the amount excreted in the urine. This test can help 

determine if there is a problem with vitamin B12 absorption. 

 

 Bone Marrow Examination: In some cases, a bone marrow biopsy may 

be performed to examine the cells in the bone marrow directly. This can 

provide more detailed information about the presence of megaloblasts and 

help confirm the diagnosis. 

 

PHARMACOLOGICAL MANAGEMENTS: 

Vitamin B12 (Cobalamin) Supplements:  

For megaloblastic anemia caused by vitamin B12 deficiency, the primary 

treatment is vitamin B12 supplementation. It can be administered in different 

forms, including oral tablets, sublingual tablets, intramuscular injections, or nasal 

sprays. Examples of vitamin B12 supplements include: 

 Cyanocobalamin 

 Hydroxocobalamin 

 Methylcobalamin 

Folate (Vitamin B9) Supplements:  

In cases where megaloblastic anemia is caused by folate deficiency, folate 

supplementation is the main treatment. Folate supplements are usually available 

in oral tablet form. Examples of folate supplements include: 

 Folic Acid 

 

NON PHARMACOLOGICAL MANAGEMENTS: 

 Balanced Diet: Maintain a well-balanced diet that includes foods rich in 

vitamin B12 and folate. Good dietary sources of vitamin B12 include meat, 



poultry, fish, eggs, dairy products, and fortified cereals. Foods rich in folate 

include leafy green vegetables, legumes, citrus fruits, and fortified grains. 

  

 Vitamin Supplements: If you have a known deficiency or are at risk of 

megaloblastic anemia, consider taking vitamin supplements under the 

guidance of a healthcare professional. This is especially important for 

individuals following restrictive diets, such as strict vegetarians or vegans 

who may need vitamin B12 supplementation. 

 

 Prenatal Care: Pregnant women should receive adequate prenatal care, 

including regular check-ups and nutritional counseling. Folate 

requirements are significantly increased during pregnancy, and 

supplementation is often recommended to prevent neural tube defects in 

infants. 

 

 Treat Underlying Conditions: Properly manage underlying conditions 

that may lead to megaloblastic anemia, such as pernicious anemia, 

gastrointestinal disorders, or malabsorption syndromes. This may involve 

medication, dietary adjustments, or other medical interventions as advised 

by healthcare professionals. 

 

 Medication Management: If you are taking medications that can interfere 

with vitamin B12 or folate absorption or metabolism, discuss with your 

healthcare provider about potential supplementation or monitoring to 

prevent deficiencies. 

 

 Regular Check-ups: Regularly visit your healthcare provider for routine 

check-ups and screenings to detect any potential vitamin deficiencies or 

underlying conditions early on. 

 


