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Abstract: Iron deficiency anemia (IDA) and vitamin B12 deficiency anemia are two of the most common types of nutritional
anemia that affect people of all ages all over the world. Iron deficiency anemia and vitamin B12 deficiency anemia, if left
and examined or untreated until late in the course, may result in fatigue, weakness, occasionally neurologic abnormalities.
Early diagnosis and treatment must be made easy in order to ensure improved patient wellbeing and to prevent
complications. The clinical and pharmacological treatment of Iron deficiency anemia and B12 deficiency anemia is presented
in this article, with a focus on administration of different iron preparations like ionic(divalent) and non-ionic (trivalent).
Vitamin B12 replacement therapy, administration, administration doses, and monitoring for safety and efficacy are
presented. The aim is to offer evidence based recommendations for selecting the optimum treatment for a given patient.
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. INTRODUCTION

Anemia is a pathological condition where the blood in
the body has fewer hemoglobin or red cells than when it is a
healthy, minimizing the ability of the blood to carry oxygen
to the rest of the body of all anemia types, iron deficiency
anemia and vitamin B12 deficiency anemia are the more
common dietary anemia. Iron deficiency anemia ( IDA) most
often results from dietary deficiency of iron, on going blood
loss, or altered absorption from the Gastrointestinal tract ( Gl
). Deficiency anemia of vitamin B12 is caused by insufficient
intake, malabsorption or autoimmune illnesses that disrupt
absorption of B12. Both types of anemia can be disasters to a
person’s energy, mental status and overall quality of life.
Treatment is based on identification of the pathogenesis,
choice of the correct regimen of treatment and response
follow up Pharmacologic treatment is done by
administration of the ionic ( divalent) and non ionic (
trivalent) forms of iron and Vitamin B12 administration. This
review attempts to provide suggestions about how to select
the most suitable therapy, how to dose , and how to assess the
effectiveness and safety of such treatment in the clinic.
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» Objectives

e To study the clinical and pharmacological aspects of iron
deficiency and vitamin B12 deficiency anemia.

e To interrelate efficacy, dosage, and safety of ionic
(ferrous) and non-ionic (ferric) iron compounds.

e To provide rational guidelines for selection and
evaluation of iron and vitamin B12 treatment in anemia
therapy.

1. METHOD OF STUDY

A. lIron Deficiency Anemia (IDA)

Y

Pathophysiology

Iron is essential for hemoglobin formation and
manufacture of normal red cells. Reduced size red cells
containing less hemoglobin occur when the body is not
receiving enough iron to meet its needs, and this leads to
microcytic, hypochromic anemia. The causes are as follows:
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e Major Reasons are:

v' Chronic blood loss (gastrointestinal bleeding, heavy
menstruation)

Inadequate dietary intake of iron

Increased requirement (pregnancy, growth)
Malabsorption (celiac disease, intestinal disorders)

AN

» Clinical Features

B.

>
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Vitamin B12 Deficiency Anemia

Pathophysiology
Vitamin B12 (Cobalamin) is required for DNA

synthesis and neurological function. It’s deficiency causes
megaloblastic anemia with nuclear maturation failure of RBC
precursors. Causes which includes pernicious anemia,
malabsorption ( eg, Crohn disease), gastric resection, and
vegetarian diet.

e Fatigue, pallor, weakness. > Clinical Features
o Glossitis, angular cheilitis
e Koilonychia (spoon-shaped nails) e Pallor, glossitis
e Cognitive and developmental delay (in children) e Paresthesia, neuropathy
e Memory impairment
» Diagnostic Evaluation e Macrocytosis on peripheral smear
° Diagnosis Involves: > Pharmacological Management
v Low serum ferritin (<15 ng/ml) e Cyanocobalamin(Vitamin B12): IM 1000 pg daily for 1
v Reduced serum iron and transferrin saturation week, weekly for 1 month , then monthly maintenance.
v' Raised total iron-binding capacity (TIBC) e Hydroxocobalamin: IM 1000 pg every 2-3 months (
v Microcytic, hypochromic RBCs on peripheral smear longer acting is preferred). Maintenance is with oral and
intranasal preparations.
» Pharmacological Management of Iron Deficiency Anemia
Table 1 Classification and Clinical use of Iron Preparations
Type Examples Iron form Route Main use
Ferrous sulfate, ferrous fumarate, Fe2* Oral First-line for mild to
lonic (Ferrous) salts ferrous gluconate moderate anemia
Non- ionic Iron(111)- hydroxide polymaltose, Fe3* Oral or IV Used when ferrous salts
(Ferric) complexes iron sucrose, ferric carboxymaltose, are not tolerated or when
iron-protein succinylate rapid correction is needed

» lonic(Ferrous) Iron Preparations

e Ferrous salts are well absorbed and therefore most often
used. Ferrous (Fe?*) Iron is absorbed primarily in the
duodenum.

e Examples of Common Preparations and Dosages:

v' Ferrous sulfate- 200 mg tablet containing 60 mg elemental
iron three times a day.

v' Ferrous fumarate- 300 mg twice a day.

v" Ferrous gluconate- 325 mg three times a day.

v' Benefits: Low cost, effective in the majority of patients.

v" Drawbacks: Gastrointestinal side effects like nausea,
constipation, and black stools. These are avoided by
taking the tablet postprandial or switching to another
preparation.

» Non-lonic (Ferric) Iron Preparations

o Newer compounds with gradual release of iron and
greater tolerance.
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Iron Polymaltose Complex

Binds ferric hydroxide to a carbohydrate (polymaltose).
Iron is released gradually, improving absorption and
reducing side effects.

Dosage: 100-200 mg elemental iron daily.

Safe in children and pregnant woman.

Iron Sucrose Complex

Iron(111)- hydroxide is bonded to sucrose.

Given intravenously in 200mg doses every 1-2 weeks.
Frequently utilized in renal disease or oral iron intolerance
patients.

Fewer allergic reactions compared to older 1V products.

Iron Protein Succinylate
Combines ferric iron with a protein complex.

Provides slow and persistent absorption with good gastric
tolerance.
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e Ferric Carboxymaltose

v More recent 1V preparation for infusion of large single
doses (up to 1000 mg).

v' Useful for rapid correction in severe anemia or during
pregnancy.

v Low risk of hypersensitivity reaction.
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EVALUATION OF EFFECTIVENESS
AND SAFETY

> Effectiveness

e Avrrise in hemoglobin by about 1g/dL within 2-3 weeks of
treatment indicates a good response.

o Reticulocyte count increases within 7-10 days.

e Ferritin levels become normal within 2-3 months.

> Safety

Table 2 Safety Profile and Adverse Effects of Iron Preparations

Preparation

Common Side Effects

Safety Tips

Ferrous salts

Constipation, nausea, metallic taste

Take with meals or in smaller doses

Polymaltose complex

Mild GI discomfort (rare)

Safe in pregnancy and children

Iron sucrose/ carboxymaltose(1V)

Mild hypertension, injection site pain

No test dose needed, monitor infusion

» Combined Therapy

In some patients, especially those who are elderly or
malnourished, both iron and vitamin B12 deficiencies may
occur together, leading to mixed anemia. In such cases,
combined supplementation of iron and vitamin B12 is
recommended, as it helps correct both the microcytic (iron
deficiency) and macrocytic (vitamin B12 deficiency)
components of anemia. This combined therapy supports
normal red blood cell formation, enhances hematopoisis, and
promotes faster and more complete patient recovery.

V. SUGGESTION

Anemic patient’s should always be subjected to proper
diagnostic testing to ascertain the specific cause and type
before any therapy can be Initiated. Oral ferrous salts can be
used as the first line of initial iron deficiency but if intolerance
or failure to respond by patients is observed, ferric or
injectable iron preparations should be adopted. Hemoglobin
and ferritin levels should be checked regularly to evaluate the
effectiveness and safety of treatment. In malnourished or
elderly patients, simultaneous supplementation of both iron
and vitamin B12 can provide faster recovery and better
correction of anemia. Awareness of proper nutrition and early
detection of anemia can also reduce it’s occurrence and
prevent additional complications.

V. CONCLUSION

Two of the most common and treatable forms of anemia
are vitamin B12 deficiency anemia and iron deficiency
anemia. A thorough understanding of their pathogenesis,
clinical course, and pharmacologic treatment is essential for
effective therapy. Ferrous salts remain the norm for iron
deficiency, with more recently developed ferric complexes
offering Enhanced safety and tolerability. Vitamin B12
therapy, especially parenteral administration, quickly and
spares neurological damage. In combined deficiency states,
concomitant treatment with iron and vitamin B12 facilitates
more rapid correction and overall improved recovery.
Rational choice of drugs, proper dosing, and serial
monitoring are the keys to successful and safe results.
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