Haematinics 
These are substances required in the formation of blood, and are used for treatment of anaemias. Anemia occurs when the balance between production and destruction of RBCs is disturbed by:
(a) Blood loss (acute or chronic)
(b) Impaired red cell formation due to:  Deficiency of essential factors, i.e. iron, vitamin B12, folic acid. Bone marrow depression (hypo plastic anemia), erythropoietin deficiency.
(c) Increased destruction of RBCs (hemolytic anemia)
Essential factors required for normal formation or pigmentation of RBCs are as follows.
Iron (Fe), Cobalt (Co), Zinc (Zn), Vit-B12, Folic acid and Erythropoietin.

IRON:

Iron has for long been considered important for the body. Iron is an essential body constituent. Total body iron in an adult is 2.5-5 g (average 3.5 g). It is more in men (50 mg/
Kg)  than in women (38 mg/kg). It is distributed into:
· Hemoglobin (Hb) – 66%
· Iron stores as ferritin and haemosiderine – 25%
· Myoglobin (in muscles) – 3%
· Parenchymal iron (in enzymes, etc.) – 6%
Hemoglobin is a protoporphyrin; each molecule having 4 iron containing haeme residues. It has 0.33% iron; thus loss of 100 rnl of blood (containing 15 g Hb) means loss of 50 mg elemental iron. To raise the Hb level of blood by 1 g/ dl about 200 mg of iron is needed. Iron is stored only in ferric form, in combination with a large protein apoferritin. Ferritin can get saturated to different extents; at full saturation it can hold 30% iron by weight. The most important storage sites are reticuloendothelial (RE) cells.





Iron is required in the body for:

Synthesis of Hb
Synthesis of myoglobin
Cytochrome P450 enzyme synthesis

Pharmacokinetics of Iron:

Iron is normally available in the diet in the form of haem or iron complex to various organic compounds.
 
Absorption of iron:

Iron is most readily absorbed in the ferrous state. But most of the dietary iron is in the ferric form. No more than a trace amount of iron is absorbed in the stomach. But the gastric secretion (HCl) dissolves the iron and permits it to form soluble complexes with ascorbic acid (vit-C). Vitamin-C and other substances aid its reduction into ferrous form. This is why the patients with partial gastrectomy usually have iron deficiency anemia. Most of the iron is absorbed in the upper part of the small intestine that is duodenum and upper part of the jejunum. Te mucosal cell contains as intracellular iron carrier. Some iron is supplied to mitochondria by the carrier, but the remainder is partitioned between Apoferritin in the mucosal cells and Transferin which is the iron transporting polypeptide in the plasma. Apoferritin, which is also found in many other tissues combines with iron to form Ferritin.
 
Distribution:

Iron is transported in the plasma bound to transferin (transferin is a β-globulin that specially binds to ferric iron). Iron can thus be transported from intestinal mucosal cells or from storage form in the liver and spleen to the developing erythroid cells in the bone marrow.
 
Storage:

Iron can be stored in 2 forms,
Ferritin (ferric iron + Apoferritin)
Haemosiderine (when there is excess ferritin)
 
Ferritin is the most readily available form of storage iron. Ferritin consists of core crystal of ferric hydroxide covered by a protein shell of Apoferritin.
Haemosiderine consists of aggregates of ferric cone crystals partially or completely stripped of Apoferritin.
Both ferritin and haemosiderine are stored in the macrophages of liver, spleen and bone marrow. Ferritin is also present in the plasma and intestinal mucosal cells.
[bookmark: _GoBack] 
Excretion:

There is no mechanism of excretion of iron. A small amount of iron is lost by the exfoliation of the intestinal mucosal cells into the stool and trace amount is excreted through bile, urine and sweat.
 
Regulation and iron absorption:

It is regulated by the amount of storage iron. Specially the amount of ferritin present in the intestinal mucosal cells. When both iron stores are depleted or when erythropoiesis is increased, the amount of transferin in the plasma is increased and its percent saturation in with iron is decreased. So, more iron is moved from the intra-cellular iron carrier to the transferin and less binds to Apoferritin.
When the body iron store is sufficient, the opposite happens.
 
Indication or use of iron:

   Iron deficiency anemia
   In children during rapid growth period
   In pregnant and lactating mother
 
Causes of iron deficiency anemia:

· Hook worm infestation
· Bleeding peptic ulcer
· After gastrectomy
· GIT malignancy
· Small intestinal disease leading to mal-absorption

Features of iron deficiency anemia:

· 1. red cells are microcytic and hypochromic
· 2. serum iron is less than 40 μgm/dl
· 3. total iron binding capacity (TIBC) is greater than 400 μgm/dl

Treatment:

· Iron can be given in oral from or parenteral form. Oral iron corrects the deficiency as rapidly and completely as parenteral iron.


Oral iron therapy:

· A wide variety of preparations are available,
· Ferrous Sulphate
· Ferrous Glucorate
· Ferrous Fumerate
· Ferrous Sucinate
· Ferrous Fumerate (33%) contains more iron than Ferrous Sulphate (20%). But ferrous Sulphate is cheap and easily absorbable.
· Iron should be continued for 3-6 months after the Hgb level has returned to normal to replenish iron sores.

Indications of parenteral iron therapy:

· Patients genuinely unable to take iron by mouth because,
· 1. Pain, vomiting or diarrhea
· 2. Patient with post-gastrectomy
· 3. After small bowel resection
· 4. Inflammatory bowel disease
· 5. GIT upset, malabsorption syndrome

Iron Dextran:

Iron Dextran is a stable compound of ferric hydroxide. Low molecular weight Dextran contains 50mg of iron/ml of solution. It can be given either by deep IM or IV injection. 
Total amount of parenteral iron is required to correction of iron deficiency anemia and to replenish iron stores in a 70kg adult can be calculated as follows—
· Gm of iron is required = 0.25 x (normal Hgb – Patient’s Hgb)

· Most adults with iron deficiency anemia require 1-2 gm of replacement iron 20-40 ml of iron Dextran. It can be given as 10-20 ml daily as IM injection or entire calculated dose can be given in a single IV infusion in several ml of normal saline over 1-2 hours.
· A small test dose of iron Dextran should always be given before full IM or IV dose.

Adverse effects of parenteral iron:

·     Local pain
   Tissue staining—brown discoloration
   Headache
   Light headedness
   Fever
   Arthralgia
   Nausea and vomiting
   Back pain
   Flushing and urticaria
   Bronchospasm, rarely anaphylaxis and death
 
Acute iron toxicity:

· It is seen almost exclusively I young children who have ingested a number of iron tablets.
 
Sign-symptoms:

· Necrotizing gastro-enteritis with vomiting, abdominal pain and bloody diarrhoea followed by shock, lethargy and dyspnoea. Subsequent improvement is often noted that this may be followed by severe metabolic acidosis and death.

Treatment:

· 1. Gastric aspiration followed by gastric lavage with NaHCO3 solution to neutralize iron and form neutral salts.
· 2. Desferrioxamine (potent iron chelating compound can be given systemically by IM injection).
· 3. Supportive treatment to combat acidosis and GIT diseases.

Chronic iron toxicity:

· It is also known as haemochromatosis and haemosiderosis, results when excess iron is deposited in the heart, liver, pancreas and other organs. It can lead to organ failure and death. Most commonly occurs in patients with haemochromatosis which is an inherited disorder characterized by excessive iron absorption and in patients who receive many red cell transfusion over a large period of time (thalassaemia).
· The treatment is intermittent blood lating by intermittent phlebotomy. 1 unit of blood containing 250mg of iron can be removed in every week until all of the excess iron is removed.

