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• Iron Deficiency Anemia


• B12 Deficiency


• Approach to Leukocytosis


• Approach to Lymphadenopathy



What is Anemia?

• Anemia is defined by reduction in Hg 
Concentration, Hct Concentration or RBC 
count

• Or defined as 2 standard deviations below 
the mean

• WHO criteria is Hg < 13 in men and Hg < 
12 in women



The World Health Organization Defines The 
Severity of Anemia Based on Hemoglobin Levels 



Prevalence of anaemia

1. Iron-deficiency is the global #1 cause of anaemia and also #1 in many regions 
2. Tropical infections, inherited blood disorders, chronic kidney disease, digestive 

diseases, and gynaecological disorders also commonly cause anaemia 
3. Most causes are more common amongst females

GBD 2013 Mortality and Causes of Death Collaborators. Lancet 2015;385:117–171
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Malaria

Hookworm disease 

Schistosomiasis
Other infectious diseases

Other neglected tropical diseases

Maternal haemorrhage
Uterine fibroids

Other gynaecological diseases
Sickle cell 
disordersThalassaemias

G6PD deficiency
Other haemoglobinopathies and 
haemolytic anaemias
Iron-deficiency anaemia
Other endocrine, nutritional, 
blood and immune disorders
Gastritis and duodenitis
Peptic ulcer disease

Chronic kidney disease 
(due to diabetes mellitus)
Chronic kidney disease 
(due to hypertension)
Chronic kidney disease 
(unspecified)



Kinetic Approach

• Decreased RBC production
• Lack of nutrients (B12, folate, iron)
• Bone Marrow Disorder
• Bone Marrow Suppression

• Increased RBC destruction
• Inherited and Acquired Hemolytic Anemias

• Blood Loss





Iron Deficiency



Introduction

• More than a quarter of the world’s population is anemic

• one-half of this burden is a result of iron deficiency anemia 

• Most prevalent among preschool children and women. 

• The prevention and treatment of iron deficiency is obviously a 
major public health goal, especially in low- and middle-income 
countries.

• Successful overall management of the patient with iron 
deficiency anemia requires an attempt to identify and treat the 
underlying cause(s) of the iron deficiency



Stages of ID

• Three stages of iron deficiency have been described. 

• The initial stage, iron depletion, occurs when stored iron in the 
bone marrow diminishes due to insufficient supply of iron. 

• The second stage, iron deficiency, during which storage levels 
become substantially reduced and hemoglobin synthesis begins 
to be affected. 

• The final stage, iron deficiency anemia, develops when iron 
stores are insufficient to maintain hemoglobin production. 

• This advanced stage will be reflected in low 
hemoglobin and hematocrit values



Iron Deficiency Anemia

• Microcytic and 
hypochromic RBCs

• Anisopoikilocytosis  
• bizarrely shaped 

erythrocytes, including 
characteristic cigar- or 
pencil-shaped cells 

• Target cells can be seen 
but are infrequent

•  +/- Thrombocytosis is 
common

Peripheral Blood 
Film 



Red Cell Parameters in IDA and 
Thalassemia 



Blood loss
• Heavy or prolonged  

menstrual bleeding (HMB)1,2

• Delivery2,3

• Gastrointestinal bleeding2

• Surgery2

• Blood donation2

Decreased iron intake
• Vegetarian or otherwise unbalanced diet4
• Eating disorder5

• Disease-related anorexia6

Decreased iron absorption
• Coeliac disease7

• Malabsorption2

• Chronic inflammatory or malignant diseases2

• Concomitant intake of drugs2

Increased iron 
demand

• Pregnancy and lactation2–4 
• Infancy2,4

• Adolescence2,4 
• Endurance sport8

Most Common Causes of ID/IDA

1. Marret et al. Eur J Obst Gyn Reprod Biol  2010;152:133–7 5. Barton et al. BMC Blood Disorders 2010;10:9
2. Crichton et al. UNI-MED Verlag AG, 2008 6. Aapro et al. Ann Oncol 2012;23:1954–62 
3. Milman. Ann Hematol  2006;85:559–65 7. Goodnough. Transfusion 2012;52:1584–92 
4. Zimmermann & Hurrell. Lancet  2007;370:511–20 8. Stein et al. Nat Rev Gastroenterol Hepatol 2010;7:599–610

ID/IDA



Factors that Effect Dietary Iron Absorption



General consequences of ID/IDA

ID/IDA has a negative 
effect on ...1

Exercise/physical  
performance/energy1,2

Mental performance/ 
cognitive ability1,3

Enzymatic  
activity1

Thermo- 
regulation1

Ability to tolerate  
heavy blood loss4

Immune and 
neurological  
function1

- -

-

- -

-

1. Breymann. Fetal Matern Med Review 2002;13:1–29  
2. Rowland et al. Am J Dis Childhood 1988;142:165–169  
3. Bruner et al. Lancet 1996;348:992–996 
4. Hercberg et al. Clin Drug Invest  2000;19(Suppl 1):1–7



Treatment Issues

• Oral iron therapy 

• Because oral iron is inexpensive and effective when taken as prescribed, it 
is considered front line therapy. 

• There are numerous conditions, however, for which oral iron is either 
poorly tolerated or ineffective. As examples:

• Gastrointestinal side effects are extremely common and may result in 
poor adherence to therapy. 

• Various malabsorptive states may be associated with an inability to 
absorb iron optimally. 

• Treatment with oral iron may take as long as six to eight weeks in order 
to fully ameliorate the anemia, and as long as six months in order to 
replete iron stores.



Oral Iron Therapy



Oral Iron Therapy



Expected Response

• An effective regimen for the treatment of uncomplicated iron deficiency 
with oral iron preparations should lead to the following responses:

• If pagophagia (pica for ice) or restless leg syndrome is present, it often 
disappears almost as soon as oral or intravenous iron therapy is begun, 
well before there are any observable hematologic changes such as 
reticulocyte response. 

• The patient will note an improved feeling of well-being within the first few 
days of treatment.

• In patients with moderate to severe anemia, a modest reticulocytosis will 
be seen, maximal in approximately 7 to 10 days. 

• Patients with mild anemia may have little or no reticulocytosis.



Expected Response

• An effective regimen for the treatment of uncomplicated 
iron deficiency with oral iron preparations should lead to 
the following responses:

• The hemoglobin concentration will rise slowly, usually 
beginning after approximately one to two weeks of 
treatment, and will rise approximately 2 g/dL over the 
ensuing three weeks. 

• The hemoglobin deficit should be halved by 
approximately one month, and the hemoglobin level 
should return to normal by six to eight weeks.





Side Effects

• Estimates are that up to 50 percent of patients complain of nausea, constipation, 
diarrhea, epigastric distress and/or vomiting after taking various oral iron 
preparations. 

• There are a number of treatment options for such patients:

• The patient may take an iron preparation containing a smaller dose of 
elemental iron (eg, switching from ferrous sulfate to ferrous gluconate), or may 
switch from a tablet to a liquid preparation, the dose of which (44 mg 
elemental iron per 5 mL) can be easily titrated by the patient

• The patient may slowly increase the dose from one tablet per day to the 
recommended three times per day, as tolerated.

• The iron may be taken with meals, although this will decrease absorption 
somewhat.



Parenteral Iron Therapy





Parental Iron Therapy 
Calculation



Duration Of Treatment

• Some physicians stop treatment with iron when the 
hemoglobin level becomes normal, and Ferritin > 
40-60 mmol. And the cause of anemia is gone.

• In any inflammatory condition Ferritin should be above 
>100 mmol 

• For hair loss in Female Ferritin level should be above 
>70 mmol

• Others believe that it is wise to treat for at least three 
to six months after the hemoglobin has normalized, in 
order to replenish iron stores.



Point to Remember 

IDA screening-
The following at-risk groups should be screened for IDA: women of childbearing age, pregnant women with a history 
of multiple pregnancies, women undergoing pre-marital screening, men and women who had weight-reduction 
surgery, and one-year old children with risk factors for IDA.

Parenteral iron therapy- 
Intravenous iron therapy should be used in patients who do not tolerate or improve with oral iron therapy, those with 
impaired iron absorption, pregnant women with severe anemia, women with anemia and heavy bleeding, and those 
with chronic renal failure on hemodialysis. Most patients require 1,000 – 2,000 mg of elemental iron for the correction 
of anemia. 

Oral iron therapy- 
Oral iron is an inexpensive and effective way to correct IDA and replete iron stores. An adequate response is an 
increase in Hb level of at least 1 g/dL per week. Therapy should be continued for 3 to 6 months after Hb level is 
normalized to ensure repletion of iron stores. In case of intolerance or non-compliance with the treatment, parenteral 
iron therapy should be considered. 

IDA Diagnosis
All patient with microcytic anemia should have their ferritin level determined. In populations with a high frequency of 
alpha- and beta-thalassemia trait, many female patients have combined IDA and thalassemia trait or ID and 
thalassemia trait. In addition to a ferritin test, such patients could benefit from a hemoglobin analysis (e.g., 
electrophoresis). In patients with normal MCV, a ferritin test should be ordered in patients with severe anemia and in 
anemic patients with chronic inflammatory conditions.



Vitamin B12 Deficiency



Clinical Presentation
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Treatment 

• Treat underlying cause
• Typical treatment is 1mg/day  IM for 1 

weeks, then 1  mg/week for 4 weeks, 
 followed by 1mg/month thereafter

• Recent studies suggest that 
supplementation with oral Vit B12 may be 
a safe and effective treatment in some 
patients even when intrinsic factor is low   



Approach to Leukocytosis



Copyright ©2010 American Society of Hematology. Copyright restrictions may apply.

Kahn, M. J. et al. ASH-SAP 2010;2010:27-74

Hematology consultation for leukocytosis: etiologic considerations
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ApproachTo Lymphadenopathy 



Causes of Lymphadenopathy



Clues That might Help in the Diagnosis
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Thank You


