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LEARNING OBJECTIVES 

 Enlist the drugs used in the treatment of iron 

deficiency & Megaloblastic anemia 

 Describe the various preparations of iron, vitamin 

B12 and Folic acid

 Describe the pharmacological basis/ role of iron in 

iron deficiency anemia (hypochromic normocytic 

anemia)

 Describe the pharmacological basis/ role of vitamin 

B12 and folic acid in megaloblastic anemia 



LEARNING OBJECTIVES 

 Classify the drugs used in anaemia

 Describe pharmacokinetics of Iron

 Describe the various oral and parenteral 

formulations of iron 

 Describe the adverse effects of iron therapy

 Describe the drug treatment of Iron toxicity





TYPES OF ANEMIA

Normochro

mic

normocyti
c

• Anemia of chronic disease

• Hemolytic anemia

• Aplastic anemia

Normochr
omic 

macrocytic

• Vitamin B12 deficiency

• Folate deficiency 

Hypochro
mic 

microcytic

• Iron deficiency

• Thalassemia

• Anemia of chronic disease





IRON DEFICIENCY ANEMIA

Definition: 

too low a body iron stores                            to 

support RBC production

 Hemoglobin 

 Women <12

 Men <13.5

 Hematocrit 

 Women <36

 Men <41



PATHOPHYSIOLOGY

Total iron body stores in 70 Kg adult 

man: 4 g

A person with 5L of blood has 2.5 g of 

iron incorporated into Hb.

Daily iron requirement : 20 – 25 mg

Total daily intake : 10-15 mg

Total daily absorption : 1 mg

Daily iron destroyed 0.8%



MANAGEMENT
Diet



INDICATIONS FOR THERAPY

Prevention of anemia

 Pregnancy

 Lactation

 Mennorhagia

 Patients with chronic renal disease

 Postoperative therapy

Treatment of anemia



IRON PREPARATIONS

o Oral

 Ferrous sulphate

 Ferrous gluconate

 Ferrous fumerate

o Parenteral

Iron dextran (IM/IV)

Iron sucrose(IV)

Sodium ferric gluconate(IV)

Iron Sorbitol 



ORAL 

HEMATINICS







PHARMACOKINETICS

Absorption…25%

 Promoters

 Inhibitors

Elimination

Duration of treatment

 3-6months



ADVERSE EFFECTS

(DOSE RELATED)

 Nausea

 Epigastric discomfort

 Abdominal cramps                  

 Constipation

 Diarrhea

 Black stools



PARENTERAL THERAPY





PHARMACOKINETICS

 TDI…

 Total dose iron Dextran infusion 

 Office one-stop therapy.

 Calculations ==  Ganzoni formula 

Total iron dose = 

[actual body weight × (15-actual Hb)] × 2.4 

+ iron stores)



Adverse effects

Local pain &  tissue staining

Headache

Light-headedness

Fever

Arthralgias

Nausea, vomiting

Hypersensitivity reactions

Duration of treatment



Toxic doses:

GI Toxicity: 

20mg/kg

Moderate toxicity: 

40mg/kg

Lethal toxicity: 

60mg/kg

ACUTE IRON TOXICITY

Cause ……….



ACUTE IRON TOXICITY

CLINICAL PRESENTATION

Vomiting, Diarrhea

Abdominal cramps

Shock

Dyspnea

Severe metabolic acidosis

Coma, death



MANAGEMENT OF ACUTE IRON TOXICITY

Gastric lavage

General measures

 Iron chelation therapy

DEFEROXAMINE

Source: Streptomyces  pilosus

MOA

Binds free iron in blood

DOSE

100mg binds 8mg iron





COBALAMIN

(VITAMIN B 12)





VIT B 12 (COBALAMIN)

Active forms:

 Deoxyadenosylcobalamin

 Methylcobalamin

Therapeutically used:

 Cyanocobalamin 

 Hydroxocobalamin.

Source: microbial synthesis from liver, eggs and 

dairy products.

Chemistry: porphyrin like ring with a central cobalt 

atom attached to nucleotide.









VIT. B 12 (COBALAMIN)

FORMULATIONS

 Tablets

 Injections : 1000 mcg/ml 





VITAMIN B12 DEFICIENCY

 Megaloblastic, macrocytic anemia

 Mild or moderate leukopenia or 

thrombocytopenia

Neurologic syndrome (paresthesias in 

peripheral nerves, weakness)

Progresses to spasticity, ataxia and CNS 

dysfunction.



MECHANISM OF PERIPHERAL 

NEUROPATHY

 Methionine ______ S-adenosyl methionine (SAM)

 SAM is required as a methyl donor in myelin 

synthesis reactions 



PERNICIOUS ANEMIA

Defective secretion of intrinsic factor.

Treatment :

Treatment depends upon the cause of the 

deficiency

 If the cause is malabsorption, 

 Parenteral injections of vit B12 

cyanocobalamine or hydroxocobalamine.

 vitamin B12 can be administered 

intranasally as a spray or gel. 



FOLIC ACID
(Pteroyl monoglutamic acid )











FOLIC ACID DEFICIENCY

SEEN IN:

 Inadequate dietary intake of folates 

Prolong cooking

 In alcoholics & in pt. with liver diseases

Pregnancy

Hemolytic Anemias

Malabsorption Syndrome



CLINICAL FEATURES

Megaloblastic anemia

Epithelial damage

Neural tube defects



PHARMACOKINETICS:

 Site of absorption: Proximal jejunum

Polyglutamates _______ Monoglutamate

Folic acid reduced to dihydrofolate and 

tetrahydrofolate

Transported in blood as methyl-THFA

Stored in the liver as methyl-THFA

Enterohepatic circulation occurs



PHARMACODYNAMICS:



PHARMACODYNAMICS

Functions as a coenzyme

FA→DHFA →THFA

THFA mediates one carbon transfer 

reactions (methyl group) 

Purines :de novo synthesis requires THFA

Also required for the synthesis of Amino 

acids: conversion of serine to glycine



THERAPEUTIC USES 

Folic acid deficiency; diet / malabsorption

Gestation  

Drugs: interfering in absorption& 
metabolism 

Methotrexate

Trimethoprim   

Phenytoin

Anti-convulsants

Oral contraceptives

 Isoniazid.



THERAPEUTIC USES 

 Patients on Hemodialysis

 Deficiency associated with

 Cancers

 Leukemia

 Certain  skin disorders

 Chronic  debilitating disease



METHYL FOLATE TRAP

Accumulation of folate as N5 –

methyltetrahydrofolate and the 

associated depletion of 

tetrahydrofolate co-factors in vitamin 

B12 deficiency. 

Metabolism of vit B12  and folic acid 

is linked







CLINICAL PHARMACOLOGY 





ERYTHROPOETIN

TYPES 

Recombinant human erythropoietin 

(epoetin alfa)

Darbepoetin alfa 

Methoxy polyethylene glycol epoetin beta



PHARMACODYANAMICS

Erythropoietin stimulates proliferation and 

differentiation

Erythropoietin receptors on red cell progenitors.

Erythropoietin receptor: cytokine receptors 

(JAK/STAT)

 Increased production of RBCs
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