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Iron
Kinetics: iron absorption takes place 

predominantly in the duodenum where 
the acid environment enhances solubility 
but also occurs throughout the gut 
allowing sustained-release preparations 
to be used.  

Most iron in food is present as ferric 
hydroxide, ferric protein complexes or 
heme-protein complexes. 



Ferrous (Fe++) iron is more readily absorber 
than ferric (Fe+++) iron so that reducing 
agents increase absorption of iron. 

Iron balance is determined by difference 
between iron absorption and iron loss. 
Human lacks a mechanism to excrete 
excess iron and a physiological control of 
iron balance is achieved by regulation of 
absorption. 

There is a reciprocal relationship between 
stores and absorption so that as stores 
decline absorption increases and vice versa



Iron that is not needed by the body may be 
bound to protein (apoferritin) as ferritin and 
lost into the gut lumen when mucosal cell shed. 

Iron that is required by the body forms a labile 
pool within the cell; if this pool is excessive, it 
may stimulate production of more apoferritin
in the mucosal cell to bind and loss more iron 
as ferritin when the cell is shed. 

Labile pool iron enters the plasma bound to a 
transport globulin, transferring, which delivers 
it to the sites of physiological need principally 
erythrocyte precursors where it is used to 
form heme



Iron forms the nucleus of the iron-porphyrin
heme ring, which together with globin chains 
forms hemoglobin. 

Hemoglobin reversibly binds oxygen and 
provides the critical mechanism for oxygen 
delivery from the lungs to other tissues. 

In the absence of adequate iron, small 
erythrocytes with insufficient hemoglobin are 
formed, giving rise to microcytic hypochromic
anemia.



Iron Interactions: 
iron chelates in the gut with 
tetracycline, penicillamine, methyl 
dopa, levo dopa, ciprofloxacin, 
thyroxin, captopril and biphosphonates. 

Ascorbic acid increases absorption, 
desferrioxamine reduces absorption. 



Uses of iron therapy:

1-iron deficiency due to dietary lack or to 
chronic blood loss. 

2-pregnancy; pregnant women need extra 
iron. 

3-abnormalities in gastrointestinal tract e.g. 
malabsorption. 

4-premature babies. 
5-early treatment of severe pernicious 

anemia with hydroxocobalamin.
6-patients with chronic kidney disease who 

lose erythrocytes at a relatively high rate 
during hemodialysis.



Iron therapy:

Iron is indicated for the preventive or cure
of iron deficiency. In an iron-deficient
individual, about 50–100 mg of iron can be
incorporated into hemoglobin daily, and
about 25% of oral iron given as ferrous salt
can be absorbed.

Therefore, 200–400 mg of elemental iron
should be given daily to correct iron
deficiency most rapidly.

Oral preparations are the treatment of
choice for almost all patients due to their
effectiveness, safety and low cost.



Types of oral iron preparations:

-ferrous sulphate tabs 200-600 mg/day 
(providing 67-195 mg/day elemental iron)

–ferrous gluconate tabs 300-1200 mg/day 

(providing 35-140 mg/day elemental iron)

–ferrous furmarate tabs 200-600 mg/day 
(providing 130-195 mg/day elemental iron)

-ferrous succinate, ferrous tartarate and 
ferrous glycine sulphate are alternatives



Oral iron therapy: the goal of iron 
therapy is to repair the hemoglobin 
deficit and replenish storage iron. 

Oral therapy should be continued at 
lower doses for 3-6 months after 
the hemoglobin concentration has 
returned to normal to replenish iron 
stores.



Commonly used preparations given in 
divided doses. 

If simple preparations are unsuccessful, 
expensive sustained-release 
preparations may be tried. They 
release iron slowly only after passing 
the pylorus. 

Liquid formulations are available for 
adults and children but they stain the 
teeth.



Side effects of oral iron therapy:
Generally well tolerated but 10-20% of 
patients gastrointestinal upset include 
nausea, abdominal pain, and either 
constipation or diarrhea. 
It appears to be dose related and best 
managed by ingestion of the tablet 
with or after food and or reduction in 
the amount of the iron content in each 
dose. 
Iron therapy blackens the feces



Failure of iron therapy:
is commonly due to  poor patient 

compliance,  persistent bleeding and  
wrong diagnosis.

Contraindications:
1-anemia of chronic disease. 

2-hemolytic anemia. 



Parenteral iron therapy: 

This indicated when 

1-iron cannot be absorbed from 
the intestine. 

2-the patient cannot be relied on 
to take it or experience 
intolerable gut symptoms. 



–Intramuscular iron (iron sorbitol) 50 mg 
of iron/ml rapidly absorbed into the 
blood from the site of i.m. injection.                                                                                 

-Intravenous iron (iron dextran) 50 mg 
of iron/ml. (iron sucrose) 20 mg of 
iron/ml. They are administered by slow 
i.v. injection or infusion.  

Oral iron therapy should not be given 24 
hr. before i.m. injections begin and for 
5 days after the last i.v. injection. 



Doses:
iron sorbitol is given daily or on alternate days 
where tolerance is low. 

It is given by deep i.m. injection which can be 
painful. 

It stains the skin but this can be minimized by 
the inserting the needle through the skin and 
then moving the skin and subcutaneous tissue 
laterally before entering the muscle so that 
the needle track becomes angulated when 
the needle is withdrawn (the Z-technique). 



Side effects of parenteral iron 
therapy: 

General reactions include headache, 
dizziness, nausea, vomiting, 
disorientation, pressure sensations in 
the chest, myalgia, hypotension, 
urticuria and hypersensitivity



Desferrioxamine (desferal)
is an iron chelating agent, when 

desferrioxamine comes into contact with 
ferric iron, its straight chain molecule twines 
around it and forms a nontoxic complex of 
great  stability (ferrioxamine)  which is 
excreted in the urine giving it a red colour
and in bile. 

It is not absorbed orally must be given by 
injection for systemic effect, t1/2 6 hr. 



Side effects:

serious side effects are uncommon but 
include rashes and anaphylactic reactions; 
with chronic use cataract, retinal damage 
and deafness can occur. 

Hypotension occur in rapidly administered 
drug and adult respiratory distress 
syndrome if infusion more than 24 hr.



Vitamin B12(cyanocobalamin):
it is an active cellular coenzyme 
essential for demethylation of 
tetrahydrofolate and thus for DNA 
synthesis.

Hydroxocobalamin: is bound to plasma 
protein to a greater extent than is 
cyanocobalamin. 

Initial dose is 1 mg i.m. every 2-3 days for  5 
doses to induce remission and to replenish 
stores. 

Maintenance may be 1 mg every 3 months. 
Higher doses will not find binding sites and 
will be eliminated in the urine.



Folic acid (pteroylglutamic acid):

It is one of the B group of vitamin and was 
shown to be the same substances as that 
present in yeast and liver. 

It is inactive and converted to biologically 
active coenzyme (tetrahydrofolic acid) 
which is important in the biosynthesis of 
amino acids and DNA and therefore in cell 
division. 

Deficiency of folic acid leads to 
megaloblastic anemia



Indications:
1-dietary deficiency 
2-pregnancy 
3-prevention of fetal neural tube 

defect(spina bifida)
4-premature infants 
5-malabsorption syndrome  
6-drugs like antiepileptics, alcohol, 

antimalarial and methotrexate



Preparations and dosages:

Synthetic folic acid is taken orally; for 
therapy 5 mg daily is given for 4 months, 
15 mg/day may needed in malabsorption. 

Folinic acid:(derivative of tetra hydro 
folic acid) is used to bypass the block 
when the body fails to convert folic acid 
to its derivatives or in treatment of 
toxic effects of folic acid antagonists 
(methotrexate and sulpha drugs).



Haemopoitic growth factors: 
Growth factors are now available to stimulate 

both erythroid and myeloid cell lines. These 
factors are potentially useful whenever 
there is cytopenia whether due to diseases 
or to cytotoxic chemotherapy. 

Erythropoietin: it is a glycoprotein hormone 
encoded by a gene on the long arm of 
chromosome 7 and 90% is produced in the 
kidney in response to hypoxia. It stimulates 
proliferation, survival and differentiation of 
erythrocyte precursors



Epoetin alfa (recombinant derived 
human erythropoietin):

must be given s.c. or i.v.; t1/2 4 hr. it is given 3 
times per week and the dose adjusted by 
response.       

Side effects: a dose dependent increase in 
arterial blood pressure follows the rise in 
red cell mass and encephalopathy may occur, 
thrombosis, iron deficiency anemia and 
transient flu like symptoms



Colony stimulating factors (CSF):
A number of cytokines stimulate the growth, 

differentiation and functional activity of 
myeloid progenitor cells.

Granulocyte-colony stimulating factors (G-
CSF): like Filgrastim is recombinant human 
granulocyte colony stimulating factor. A 
single dose will cause the neutrophil count to 
rise 4-5 folds within hours, t1/2 2 hr. 
administered by i.v. infusion or s.c. injection 
is necessary to prolong plasma concentration.

Side effects: medullary bone pain occurs with 
high doses, musculoskeletal pain, dysuria, 
splenomegally, allergic reactions and 
abnormality of liver enzymes.



Granulocyte Monocyte-colony stimulating 
factors( GM-CSF):

Sargramostim (recombinant human GM-
CSF): t1/2 3 hr. and administered by i.v. 
infusion or s.c. injection, used to reduce 
cytotoxic induced neutropenia, and in 
bone marrow transplantation and aplastic
anemia.

Side effects: medullary bone pain, skin 
rashes, lethargy, myalgia, fever, plural 
and pericardial effusion.



MEGAKARYOCYTE GROWTH FACTORS

Thrombopoietin (TPO): It is a protein 
encoded by a gene on the long arm of 
chromosome 3 stimulates the growth and 
differentiation of megakaryocytes so increase 
peripheral blood platelet count.

Romiplostim (AMG 531): peptides with key 
biologic activities covalently linked to 
antibody fragments that serve to extend the 
peptide’s half-life. Used for Patients with 
idiopathic thrombocytopenic purpura.



11 -the recombinant form of IL:Oprelvekin
produced by expression in Escherichia coli and
injected subcutaneously. Approved for 
treatment of thrombocytopenia.

is a new orally active small :Eltrombopag
molecule agonist at the thrombopoietin
receptor licensed for use in idiopathic 
thrombocytopenia


