Anaemia – 17-05-04
INVESTIGATIONS IN HAEMATOLOGY (Lecture notes)

The following investigations are useful in investigating haematological diseases: 
1. Reticulocyte count
a. Measures early RBC (1-2 days old). 

b. If ↑ = bone marrow is responding to an underlying anaemia

c. If ↓ = bone marrow not responding to an underlying anaemia

2. Haematinic assays

a. This indicates whether there is adequate iron, vit B12 & folate
3. Bone marrow biopsy

a. You can either aspirate bone marrow or take a biopsy (trephine). This is done using the posterior iliac crest under local anaesthesia. 
b. Useful for assessing infiltration & cellularity: leukaemias, lymphomas, secondary carcinomas, myeloproliferative disorders, cytopenias (i.e.: neutropenia, anaemia, thrombocytopenia). 

4. Tests for haemolysis
a. Bilirubin, haptoglobin, LDH
ANAEMIAS OF DIMINISHED ERYTHROPOIESIS (Robbins pp 621)

Refer to the lecture handout for a neat summary about the different types of anaemias. 

Clinical features of anaemia: Symptoms can be very non-specific. Classically: 1) weakness / tiredness / fatigue, 2) chest pain / dyspnoea, 3) postural dizziness. A range of other symptoms can be put together depending on the system affected. 
Microcytic anaemia (Robbins pp 627)

Microcytic anaemia = low MCV of RBC. 
Iron deficiency anaemia
Normal Iron Metabolism (Fig 14-23): All storage of iron is in the form of ferritin or hemosiderin. Fig 14-23 on pp 627 neatly summarises the internal iron cycle. Essentially, iron is bound to transferrin in plasma. 
Aetiology: 1) dietary lack(infants, pregnancy, elderly), 2) malabsorption, 3) increased requirement (i.e.: females ( menstruation), 4) BLOOD LOSS (i.e.: menstruation). Iron deficiency in the western world should automatically make you think occult GI bleed until proven otherwise. In developing nations, the cause is varied. 
Diagnostic features: Fe = Low, Transferrin = High (i.e.: not much bound with Fe), Ferritin = low. “Low/High/Low”. 
Other causes of Microcytic anaemia: anaemia of chronic disorder, thalassaemias, sideroblastic anaemia (ringed sideroblasts). 

Macrocytic anaemia (Robbins 621)

Macrocytic anaemia = high MCV of RBC. 

Megaloblastic anaemia

These are a group of disorders characterised by impaired DNA synthesis. This occurs due to two main factors: 1) vitamin B12 deficiency, 2) folate deficiency. 
Why are these important?: Vitamin B12 and Folate are coenzymes in the DNA synthesis process. A deficiency will lead to defective nuclear maturation, but normal cytoplasmic maturation as RNA & protein synthesis is unaffected. 

Morphology: 1) increased RBC size, 2) enlarged neutrophils with 5-6 nuclear lobules. 
Anaemia of vitamin B12 deficiency = Pernicious anaemia
Aetiology of deficiency: 1) dietary lack / malabsorption (terminal gut), 2) autoimmune gastritis ( T cell response) ( pernicious anaemia (Type 1 AB = blocks binding of IF to vit B12, Type 2 AB = blocks vitaB12IF complex to ileal receptor, Type 3 AB = against parietal cell), 3) gastrectomy, 4) fish tapeworm (competes for vit B12). 

Diagnosis: Schillings test: B12 & B12-IF complex labelled with different isotopes ( compare their absorption by body by comparing urinary excretion. I.e: you can work out what is the cause of vit B12 deficiency ( is it intrinsic factor, or autoantibodies. 
Clinical course / Dx fx: 1) megaloblastic anaemia +/- leukopenia +/- thrombocytopenia, 2) neurological signs (posterolateral spinal tracts, peripheral neuropathy), 3) GI signs
Anaemia of folate deficiency – Identical to vit B12 def anaemia
Aetiology of deficiency: Folic acid for our body is entirely derived from diet. 1) dietary intake, 2) malabsorption, 3) increased requirement (i.e.: pregnancy, infancy, cancer), 4) drugs (folic acid antagonists – methotrexate). 

Diagnosis: Measure serum folate & increased excretion of FIGIu after ingestion of histidine. 
Other causes of Macrocytic anaemia ( Megaloblastic anaemia: drugs (methotrexate, phenytoin, trimethoprim, alcohol), congenital dyserythropoeisis. 

Other causes of Macrocytic anaemia ( Non-megaloblastic anaemia:  ↑ reticulocyte count (haemorrhage, haemolysis), normal reticulocyte count (alcohol, liver disease, hypothyroidism, drugs, BM disease). 

ANAEMIA OF CHRONIC DISEASE (Robbins pp 630)

Anaemia is generally caused by a variety of chronic diseases, and it is this form of anaemia which is the most commonly seen in hospitalised patients. The problem here is: adequate iron storage but failure to incorporate it into RBC. These type of anaemias fall into all the three categories (Macrocytic, microcytic, normocytic). 
Aetiology: 1) chronic infections (osteomyelitis, endocarditis, lung abscess), 2) chronic immune disorders (RA), 3) neoplasms (hodgkin’s, Lung & Breast Ca). 

Diagnostic features: “Low” / “Low/Normal” / “High/Normal”. 

For normocytic anaemia ( refer to lecture hand out. 
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