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DEFINITION
Agents which are used in the treatment of anemia. They increase the number of RBC or Hb content of RBC or 

both to normal level.

CLARIFICATION
By the term hematinics—Iron, Vitamin B12 and folic acid are usually meant. Though erythropoietin should also be 

called hematinic because hematinic means blood forming agents.

ERYTHROPOIETIN

a. Source

Erythropoietin is a glycoprotein hormone that controls erythropoiesis, or red blood cell production. It is a cytokine for 
erythrocyte (red blood cell) precursors in the bone marrow and has its primary effect on red blood cells by promoting red 
blood cell survival through protecting these cells from apoptosis. It also cooperates with various growth
factors involved in the development of precursor red cells. And A similar drug, darepoetin alpha, is available with the same 
properties, but it remains active longer and so requires fewer injections each week 
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Indications
Epoetin alpha is approved by the Food and Drug Administration for

the following uses:

anemia associated with chronic renal failure

anemia related to zidovudine therapy in HIV-infected patients

anemia in cancer patients on chemotherapy

reduction in blood transfusions in surgical patients

RECOMMENDED DOSAGE.:

Dosing schedules may vary with the cause of the anemia.

All doses should be individualized.

In general, epoetin alpha dosing in adults is started at 50 to 100 units per kilogram given three times a 

week, either by vein or subcutaneously.

PRECAUTIONS.

Epoetin alpha should not be given to patients with severe, uncontrolled hypertension.

Other conditions in which epoetin alpha should be used only when the benefits clearly outweigh the 

risks are as follows:

constitutional aplastic anemia

hypertension

thromboembolism
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Side effects :

The most common adverse effects of erythopoetin alpha 

are:

joint pain

chest pain

diarrhea

swelling

fatigue

fever

weakness

headache

high blood pressure

irritation at injection site

nausea

vomiting

rapid heart beat



VITAMIN AND CANCER
Particularly, vitamin A, E and C are developing honor. They are suspected to have protective action against cancer, 

though hard proof is lacking. A probable mechanism can be as follows.

In our body several free radicals are always developing such as: (1) Nitric oxide, (2) Free radicals, (3) Super oxides, 

and (4) Hydrogen peroxide and so on. These free radicals are extremely unstable, very active and are injurious to cell 

membrane as well as DNA materials of the nucleus.

They cause—(1) Per oxidation of polysaturated fatty acids → so cell membrane is damaged. (2) Cross linking of 

proteins so proteins (enzyme) become useless, and (3) Damage of DNA → so maturation of DNA/apoptosis (i.e. cell 

suicide) can develop.

This mutation of DNA strands can give rise to cancer. However within our body, the reisalsoa mechanism which 

terminates the free radicals. Well known mechanism to terminate free radicals include:

1. Antioxidant (vitamin E, C)

2. Super oxide dismutase (SOD)

3. Glutathione and so on.

VitaminB12is agroup name.The termcyanocobalamin and vitamin B12

are usually regarded as synonymous. There are several forms: (i) 5 deoxyadenosylcobalamin, (ii) Hydroxycobalamin, 

(iii) Methylcobalamin, and (iv) Cyanocobalamin and so forth. 

Of them methylcobalamin and deoxyadenosylcobalamin alone are active forms of vitamin B12. Dietary ones are active 

forms and circulate in the blood.

Vitamin B12 has two parts—(i) A corrin part, resembling porphyrin of haem, and (ii) A nucleotide. 

In the corrin part, a cobalt atom instead of iron is present hence the name cobalamin
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IRON

Oral and Parenteral Forms of Iron

Iron preparations are
a. Oral iron preparations are:

• Ferrous sulfate

• Ferrous gluconate

• Ferrous fumarate

• Ferrous succinate

• Ferrous acetate

• Ferrous carbonate.

b. Parenteral iron preparations are:

i. IM iron dextran complex iron—Sorbitol citric acid complex

ii. IV iron dextran, saccharated iron dextran.

Iron Dextran is the preparation of choice for parenteral iron therapy. Each ml of iron dextran contains 50 mg of elemental iron.

Turnover(Iron metabolism—Intake, losses and turnover.)

There is no excretory mechanism for iron but iron is lost from the body at a rate of about 0.5 mg/day as a constituent 

of cells that are normally being replaced continually. These include epidermal cells of skin, hair, nails, mucosal cells 

of the alimentary with respiratory tracts, epithelial cells of the urinary and genital tracts. The loss and intake of iron 

and the turnover of iron in the body are summarized below:
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Ferritin is the complex formed by iron with apoferritin (MW 450000)

contains 20% to 24% of iron by weight giving a molar ratio of about 1800

Iron Absorption Occurs in Two Ways

a. Active process or mucosal block theory

b. Passive process directly goes to circulation, by diffusion.

Mucosal block theory—Exact mechanism is unknown. Rate of

absorption is directly proportional to iron present in food in ferric 

state.

Ferric iron is reduced by vitamin C into ferrous iron and 

enter the circulation and oxidize to ferric form.Then ferric 

iron again combine with b-globulin and forms transferrin.

Transferrin carries iron to different tissues of the body. 

Major part of absorption goes to bone marrow for the 

synthesis of Hb. Remaining part goes to the storage sites, 

and stored there as hemosiderin.

In gastric acid medium iron compounds are broken into ferrous form.

Ferrous iron easily enter into mucosal cells of upper part of small 

intestine and oxidized to ferric form. This ferric iron combines with 

apoferritin of mucosa and form a iron phosphorus complex called 

ferritin. At the vascular surface of the mucosal cells, ferritin releases 

ferric iron
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“After disintegration of hemoglobin, its iron is not thrown out of the body but stored and recycled into hemoglobin 

synthesis again. But despite this, small amount of iron (1mg/day in adult male and 2.5 mg/ day in adult or pregnant 

women) is required”—why?

Intestinal epithelium contain some iron (in Fe+3 state) as ferritin and these epithelium is regularly desquamated. 

Thus, some iron (about 1mg) is daily lost, via feces. In addition, loss due to menstruation drainage by fetus, etc. 

must be made good. This is why we require iron at all.

Determination of Iron Deficiency

1. Easiest way to screen iron deficiency is to examine the peripheral blood—Microcytic and hypochromic films are 

strongly suggestive of iron deficiency.

2. Degree of saturation of iron of plasma—Nearly 30% of TIBC is normally saturated with iron. But in iron 

deficiency, less than 15% is saturated with iron, i.e. Serum iron level = less than15% TIBC.

3. A sophisticated method is to determine bone marrow iron reserve— In iron deficiency bone marrow store of iron 

is very low.
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Iron :
Iron is normally taken in the form of ferrous sulfate.

. Ferrous sulfate contains about 37% iron, while ferrous gluconate contains only about 13% iron. People 

who have trouble with the side effects of ferrous sulfate may benefit from some of the specialty preparations 

available, but ferrous sulfate normally offers the greatest amount of iron of all commercial products.

Dosage should be calculated by iron needs, based on laboratory tests.

Recommended one tablet a day, containing 65 mg of iron, as a supplement for patients over the age of 12 

years.

Precautions

Iron can lead to lethal poisoning in children. All iron supplements should be kept carefully out of reach of 

children.

Some types of anemia do not respond to iron therapy, and the use of iron should be avoided in these cases.

People with acquired hemolytic anemia, autoimmune hemolytic anemia, hemochromatosis, hemolytic anemia 

and hemosiderosis should not take iron supplements.

Iron supplements should also be avoided by people who have gastric or intestinal ulcers, ulcerative colitis, or 

Crohn's disease.

These conditions marked by inflammation of the digestive tract, which would be made worse by use of iron.
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Side effects :

The most common side effects of iron consumption are stomach and intestinal

problems, including stomach upset with cramps, constipation, diarrhea, nausea, and vomiting.

The frequency and severity of the side effects increases with the dose of iron.

Less frequent side effects include heartburn and urine discoloration.

Interactions

Iron supplements should not be taken at the same time as antibiotics of either the tetracycline or quinolone 

types.

The iron will reduce the effectiveness of the antibiotic. Also, iron supplements reduces the effectiveness of

levodopa, which is used in treatment of Parkinson's disease.

Iron supplements should not be used with magnesium trisilicate, an antacid, or with penicillamine, which is 

used for some types of arthritis.

Taking iron with vitamin C increases the absorption of iron, with no increase in side effects.
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Folic acid :

Folic acid is found in many common foods, including liver, dried peas, lentils, oranges, whole-wheat 

products, asparagus, beets, broccoli, brussel sprouts, and spinach.

However, in some cases, patients have difficulty absorbing folic acid or in converting it from the form

found in foods to the form that is active in blood formation.

In these cases, folic acid tablets are appropriate for use.

Recommended Dose :
For treatment of anemia, a daily dose of 5 mg is generally used.

Patients who have trouble absorbing folic acid may require higher doses.

Maintenance doses are:

infants: 0.1 mg/day

children (under 4 years of age): up to 0.3 mg/day

children (over 4 years of age) and adults: 0.4 mg/day

pregnant and lactating women: 0.8 mg/day
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Precautions:

Before treating an anemia with folic acid, diagnostic tests must be performed to verify the cause of the

anemia.

Pernicious anemia caused by lack of vitamin B12 shows symptoms that are very similar to those of

folic acid deficiency but also causes nerve damage which shows up as a tingling sensation and 

feelings of numbness.

Giving folic acid to patients with B12 deficiency anemia improves the blood cell count, but the nerve 

damage continues to progress

SIDE EFFECTS.

Folic acid is considered extremely safe, and there are no predictable side effects

INTERACTIONS.

Phenytoins, used to treat seizure disorders, interact with folic acid with a reduction in phenytoin 

effectiveness and an increased risk of seizures.

If the two drugs must be used together, phenytoin blood levels should be monitored, and the dose may 

have to be increased.

Trimethoprim (an antibacterial) and Methotrexate (originally an anti-cancer drug, which is also used for 

arthritis and psoriasis) act by reducing the metabolism of folic acid.

Regular blood monitoring is required, and dose adjustments may be needed
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Vitamin B12 is also known as cyanocobalamine and hydroxocobalamine.
Cyanocobalamine may be given by mouth, while hydroxocobalamine must be injected.

The vitamin has many functions in the body, including maintaining the nervous system, but in treatment of anemia 

B12 is needed for the metabolism of folic acid. 

Lack of B12 causes pernicious anemia, a type of anemia which is marked by a low red cell count and lack of

hemoglobin.

There are many other symptoms of pernicious anemia, including a feeling of tingling or numbness, shortness of 

breath, muscle weakness, faintness, and a smooth tongue. 

If pernicious anemia is left untreated for more than three months, permanent damage to the nerves of the

spinal cord may result .

Recommended Dose :

Hydroxocobalamine should only be injected into muscle. Intravenous injections are not used because the 

vitamin is eliminated from the body too quickly when given this way.

Elderly patients, whose ability to absorb vitamin B12 through the stomach may be impaired, should also be treated 

with injections only.

The normal dose of cyanocobalamine is 100 mcg (micrograms) daily for six to seven days. If improvement is 

seen, the dose may be reduced to 100 mcg every other day for seven doses and then 100 mcg every three to 

four days for two to three weeks. After that, monthly injections may be required for life
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PRECAUTIONS.

Although vitamin B12 has a very high level of safety, commercial preparations may contain preservatives

which may cause allergic responses.

In patients with pernicious anemia, treatment with vitamin B12 may lead to loss of potassium. 

Patients should be monitored for their potassium levels

SIDE EFFECTS.

Diarrhea and itching of the skin have been reported on rare occasions.

Moreover, there have been reports of severe allergic reactions to cyanocobalamine.

INTERACTIONS.

Aminosalicylic acid may reduce the effectiveness of vitamin B12.

Also, Colchicine, a drug used for gout, may reduce the effectiveness of vitamin B12.

Other, infrequently used drugs and excessive use of alcohol may also affect the efficacy of vitamin B12.
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THANK YOU


