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An approach to a patient with anaemia

MANORAMA BHARGA VA, SUKANYA ROY SALAM

INTRODUCTION
Anaemia is defined as the state when the concentration of
haemoglobin or red blood cells falls to below normal levels.
It is not a diagnosis in itself but an objective sign of the
presence of disease. In order to understand the cause of
anaemia, it is essential to define the nature of illness by
eliciting a careful clinical history and performing a physical
examination which may provide important clues towards
what may be the most appropriate laboratory investigations.

CLINICAL HISTORY
The following points may indicate the presence of a disease
with which anaemia may be an associated feature:

1. The duration of symptoms and whether their onset is
acute or insidious.

2. A history of ingestion of drugs, the use of cosmetics and
contact with cleaning fluids, organic solutions and paints
which may produce blood dyscrasias, including anaemia.

3. A history of a change in bowel habits, or the presence of
blood in the stools.

4. In females, the amount of menstrual blood loss, the
obstetric history including abortions and the number of
pregnancies.

5. Dietary fads and cooking habits with particular reference
to protein intake and essential vitamins.

6. Urinary symptoms such as haematuria and haemo-
globinuria which may suggest bleeding due to throm-
bocytopenia or intravascular haemolysis.

7. The presence of fever suggesting infections, lymphomas,
leukaemias, collagen diseases or associated neutro-
penia.

8. History of petechiae, purpura or any other bleeding
tendency, indicating associated thrombocytopenia.

9. History of lymph node enlargement and a mass in the
abdomen.

10. Any associated diseases, e.g. chronic renal failure,
hypothyroidism or liver disease.

11. Family history of bleeding, jaundice, anaemia and
splenectomy.
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PHYSICAL EXAMINATION
Particular emphasis should be placed on:

1. The degree of pallor.
2. Signs of malnutrition.
3. Presence of jaundice.
4. Glossitis and cheilosis.
5. Petechiae and ecchymoses.
6. Leg ulcers.
7. Palpation for sternal tenderness. This may be an acutely
tender area near the mid- or lower-third of the sternum.

8. Palpation for enlarged lymph nodes, spleen and liver.
9. A cardiovascular examination to detect any murmurs.
10. Assessment of neurological function especially for

peripheral neuropathy.
11. A rectal and a pelvic examination.

Certain non-haematological investigations such as a complete
urine examination, routine biochemical tests and stool'
examination for ova and cysts and occult blood may yield
useful information.

EXAMINATION OF THE BLOOD
The extent and nature of anaemia is established in a stepwise
fashion by certain routine and specialized tests. The routine
tests include:

1. Measurement of the haemoglobin level.
2. Measurement of th~ haematocrit.
3. Cell counts of leucocytes, erythrocytes and platelets.
4. Reticulocyte count.
5. Calculation of red cell indices such as mean corpuscular
volume (MCV), mean corpuscular haemoglobin (MCH)
and mean corpuscular haemoglobin concentration
(MCHC).

6. Peripheral blood smear examination.
7. Bone marrow examination, whenever necessary.

These investigations will indicate the extent of anaemia
and whether the anaemia is morphologically:

1. Microcytic hypochromic: MCV<80 fl (femtolitre),
MCHC<31 % (Fig. 1)

2. Macrocytic hypochromic: MCV>94 fl, MCHC<31 %
3. Normocytic normochromic: MCV 82-92 fl, MCHC>30%

The reticulocyte count
It is used as an index of bone marrow activity and is variably
elevated in states of haemolysis and in deficiency anaemias
after therapy. It is not raised in aplastic and other refractory
anaemias. A corrected reticulocyte count (corrected for
anaemia) may provide a more realistic assessment of the red
cell production in the bone marrow and is derived as follows:

Corrected
reticulocyte =
count

Patient's PCV
------- x reticulocyte count (%)

0.45
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Peripheral blood smear
Examination of the peripheral blood smear is of immense
value in the characterization of an anaemia. Often a combi-
nation of morphological changes suggest the pathogenesis,
making it simple to undertake specific tests. Red cells should
be observed for anisopoikilocytosis, hypochromia, target
cells, fragmented cells, Howell-Jolly bodies, Cabot's rings,
sickle cells, spherocytes, polychromasia and the presence of
nucleation. Any abnormalities of the leucocytes or platelets
should also be looked for.
Such an examination will quickly identify the various

morphological types of anaemia as well as the haemolytic
anaemias. Some of the morphological features of common
abnormalities are:

1. Megaloblastic anaemia: oval macrocytes, neutropenia,
hypersegmented polymorphs, occasionally thrombo-
cytopenia (Figs. 2 and 3).

2. Accelerated red blood cell destruction: polychromasia,
nucleated red cells.

3. Microangiopathic haemolytic anaemia: helmet cells,
schistocytes.

4. Thalassaemia, haemoglobin C, F and liver disease: target
cells (Fig. 4).

H

RBC red blood corpuscles
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5. Thalassaemia trait: leptocytes, basophilic stippling (Figs.
5 and 6).

6. Autoimmune haemolytic anaemia, hereditary sphero-
cytosis, ABa incompatibility: spherocytes (Fig. 7).

1. Sickle cell anaemia-sickle cells (Fig. 8).

Peripheral blood counts and a smear examination often
indicate whether a bone marrow examination is necessary.
It is of value in macrocytic anaemias to establish megalo-
blastosis; in normocytic normochromic anaemia to exclude
aplasia or haemopoietic neoplasms and infiltrative lesions;
and in states of iron deficiency or iron overload through the
demonstration of stainable iron.
Based on preliminary tests, specific tests can be under-

taken to define the nature and pathogenesis of anaemia. One
of the logical ways to go about this is to be guided by the
morphological characteristics of the red cells. Figures 9 to
12 suggest a method by which a final diagnosis can be arrived
at in a systematic manner.
It is clear from the various schemes that the most impor-

tant differentiating tests between the various types of
anaemias are the reticulocyte count, peripheral blood smear,
bone marrow examination and serum iron estimation. The
most relevant confirmatory investigations are:

s

Hereditary spherocytosis

FIG 9. Flow chart for investigating a patient with haemolytic anaemia



FIG 1. Smear showing microcytic hypochromic red cells with
some anisocytosis

FIG 3. Smear showing hypersegmented neutrophil, ovalocytes
and poikilocytes

FiG 5. Smear showing macrocyte with basophilic stippling

FIG 7. Smear showing many spherocytes in hereditary
spherocytosis

FiG 2. Smear showing predominantly macrocytes

FIG 4. Smear showing target cell in the centre of the field
with other abnormal red cell morphology

FIG 6. Smear showing nucleated red cells in thalassaemia

FIG 8. Smear showing many sickle cells in sickle cell anaemia
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FIG 10. Flow chart for investigating a patient with normocytic normochromic anaemia

MICROCYTIC HYPOCHROMIC ANAEMIA
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FIG 11. Flow chart for investigating a patient with microcytichypochromic anaemia
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FIG12. Flow chart for investigating a patient with macrocytic anaemia

1. Serum iron, iron binding capacity, stainable iron in the
bone marrow and/or serum ferritin for iron deficiency
anaemia.

2. Foetal haemoglobin, haemoglobin A2 and haemoglobin
electrophoresis for thalassaemia, its carrier state and
haemoglobinopathies.

3. Therapeutic trial with or without determination of serum
vitamin levels for vitamin B12 and folate deficiencies.

Since anaemia is a frequent association of disease and so
common in our country, all haematology laboratories must
make a special effort to establish asmany of these techniques
as possible to be able to characterize each type of anaemia
correctly. It is only then that anaemia can be managed
appropriately.


