Haemolytic Anaemia – 
Refer to lecture notes for the following headings: 
1. Evidence for haemolysis

2. Effects of red cell breakdown

3. Causes of haemolysis

Tests useful to distinguish haemolytic anaemia (Lecture notes)

1. FBC & blood film

2. Reticulocyte count 

3. Bilirubin

4. Haptoglobin

5. LDH

Read pp 606 for a gr8 start! (
Thalassemia Syndromes (Robbins pp 615)
These are a range of mendelian syndromes characterised by decreased synthesis of alpha / beta chain of HbA (adult haemoglobin = a2b2). Alpha thalassemia = defective alpha chain synthesis. Beta thalassemia = no shit Sherlock!. 
Beta-thalassemias (Robbins pp 615. Fig 14-14)

General: Too much of alpha chains, too little of beta chains
Subtypes: 1) Beta0-thalassemia (zilch beta-globins), 2) Beta+-thalassemia (detectable beta-globins). There are over 100 mutations that result in the above subtypes. Fig 14-13 shows some examples. 
Pathogenesis: point mutations (not deletions) ( more alpha than beta chains ( excessive alpha chains bind together to form insoluble inclusions within RBCs ( apoptosis of cells within bone marrow (ineffective erythropoiesis). If these bone marrow cells ESCAPE death ( they are sequestered by spleen (i.e.: reduced plasticity) ( spleen has a “BIG MAC MEAL” (i.e.: kills the RBC). 
Clinical syndromes: If patients are homozygous for Beta-thalassemia genes (i.e.: B+/B+ or B0/B0) ( thalassemia major (severe anaemia). If patients are heterozygous for beta-thalassemia (i.e.: B+/B or B0/B) ( thalassemia minor (mild anaemia). The main problem with these anaemias is: iron overload (i.e.: repeated blood transfusions and excessive iron absorption to drive new RBC formation = 2nd haemachromatosis). 
Alpha-thalassemias (Robbins pp 618)

General: too much beta chains, too little alpha chains
Subtypes: 1) alpha0-thalassemia (zilch alpha-globins), 2) alpha+-thalassemia (detectable alpha-globins). 

Pathogenesis: similar to above but there are alpha-globin gene deletions, not point mutations. 
Clinical syndromes: There is now too much non-alpha chains and these clump together to form soluble bodies ( which are less toxic than in Beta-thalassemia. The anaemia that results is less severe (generally speaking). The anaemia is dependent on the number of alpha globin genes deleted (there are 4 altogether). There are 4 main syndromes: 
1. Silent carrier state: deletion of a single – alpha globin gene ( asymptomatic
2. a-thalassemia trait: deletion of two – alpha globin genes ( minimal or no anaemia
3. Haemoglobin H disease: deletion of three – alpha globin genes ( Asian population more affected ( excess beta chains clump to form tetramers (HBH) ( has high O2 affinity so not good for O2 exchange ( moderately severe anaemia. 

4. Hydrops fetalis: all four alpha-globin genes deleted ( excessive gamma-globin chains in foetuses form tetramers(haemoglobin Bart) ( extremely high O2 affinity ( not much use is it ( severe anaemia. 
Sickel cell disease (Robbins pp 611, Fig 14-9 / 14-10)
General: production of structurally abnormal haemoglobin
Epidemiology: 8% of African Americans are heterozygotes. Homozygotes = all of haemoglobin being abnormal = HbS. Heterozygotes = 40% of haemoglobin being abnormal =- HbS. 
Pathogenesis: Results from point mutation where valine is substituted for glutamic acid @ 6th position of Beta-chain. When Hb deoxygenates ( HbS aggregates ( viscous gel ( “sickling” of RBCS. When Hb oxygenates ( the process reverses. Repeated “sickling” & “unsickling” = “irreversible sickling” regardless of state of oxygenation ( when they go through spleen ( they find it tough to negotiate the splenic sinusoids ( the spleen “eats” them (mononuclear phagocyte system). Thus you get ( anaemia + occlusion of small blood vessels (i.e.: viscous gel). 
Clinical course: 1) severe anaemia, 2) vaso-occlusive complications, 3) chronic hyperbilirubinaemia. 

Diagnostic tests for haemolytic anaemia (Lecture notes)

Hb, MCV, MCH, blood film, HbA, HbF (beta Th), HbH (alpha Th), Hb electrophoresis, DNA & PCR tests. 
