
Interpreting Haematology Lab results, 

and

Iron: too much and too little



Interpreting Lab Results

• The FBC
• Iron studies (more on iron later… )
• Serum free light chains



Interpreting the FBC…

• First, let’s look closer at the red cell…



The red cell – a small, 
highly deformable bag 

of haemoglobin



FBC:
• Red cell sizes: small, medium, large



The FBC: anaemia

• Are the red cells small or large?

• Microcytic anemias
• Macrocytic anaemias
• Normocytic anaemias



The FBC: anaemia

• Microcytic anemias



The FBC: 
Microcytic Anaemias

• Red cell is a bag of 
Haemoglobin - if deficit, cells 
are small and pale (micro/hypo)
– = Haem + globin - so iron deficiency  or 

globin deficiency (thalassaemias) cause 
micro/hypo



The FBC: 
Microcytic Anaemias

• Red cell is a bag of 
Haemoglobin - if deficit, cells 
are small and pale (micro/hypo)
– = Haem + globin - so iron deficiency  or 

globin deficiency (thalassaemias) cause 
micro/hypo

– cf Haemoglobinopathies



-a word about those the reason 
for those thalassaemias and 

haemoglobinopathies…



Red Blood Cell



Red blood cell with malaria



To recap: MicrocyticMicrocytic anaemiasanaemias

• Iron deficiency
• Thalassaemias

• Other microcytic anaemias include: 
Anaemia of chronic disease (minority of 
cases)



The FBC: The FBC: 
MacrocyticMacrocytic AnaemiasAnaemias

• cell division requires DNA; T made from U (fidelity) - needs B12 and folate 
otherwise cell can’t divide, gets larger: macro, hypersegmentation
– other macrocytic
anaemias: liver 
disease (fat): target cells, 
MDS 
hydroxyurea



To recap:To recap: macrocyticmacrocytic anaemiasanaemias

• B12/folate deficiency
• Liver/alcohol

• Other causes of macrocytic
anaemia include: 
myelodysplastic syndromes, 
hydroxyurea…



The FBC: The FBC: AnaemiasAnaemias

• Normocytic anaemias:
• Anaemia of chronic disease (most 

cases)
• Blood loss (of course), haemolysis
• Pure red cell aplasia

– rare
– immune

– thymoma



The FBC: The FBC: AnaemiasAnaemias

• Normocytic anaemias:
• Anaemia of chronic disease (most 

cases)
• Blood loss (of course), 

haemolysishaemolysis
• Pure red cell aplasia

– rare
– immune

– thymoma



Haemolysis:Haemolysis:
Red cell destruction Red cell destruction -- how to how to 

do itdo it
• by mechanical fragmentation
• Immunologically



Red cell destruction by Red cell destruction by 
Mechanical FragmentationMechanical Fragmentation

((‘‘mechanical mechanical haemolysishaemolysis’’))
• Heart valves
• Microangiopathy (DIC, HUS, TTP)
• A-V shunts and abnormal circulation

Miles Lowell Edwards



Immunological Red cell Immunological Red cell 
destruction destruction -- mechanismmechanism

• Usually by spleen
– Spherocytosis; IgG

• ‘cold’ haemolysis
– IgM; not by spleen



To Recap:To Recap: Deficits: Deficits: 
Red cell destructionRed cell destruction

• by mechanical fragmentation
– heart valves
– Microangiopathic haemolysis
– Abnormal circulation

• Immunologically
• Other haemolytic anaemias:

– congenital (spherocytic and non- )
– PNH (=Paroxysmal Nocturnal 

Haemoglobinuria - clonal, C’)



Iron

• Serum iron
• Iron binding capacity – or ‘IBC’

– And therefore iron saturation:
Serum iron

Iron binding capacity

• Ferritin



Iron
• Serum iron

– low in iron deficiency

– low in anaemia of chronic disease
– High in haemochromatosis, but also in iron intake

e.g.‘pea floater’



Iron
• Serum iron

– low in iron deficiency
– low in anaemia of chronic disease
– High in iron intake or in haemochromatosis

• Iron binding capacity (transferrin; delivers iron 
to the cell)  –
– High in iron deficiency (logically)
– Low in anaemia of chronic disease (‘smaller bus’)

• Iron saturation
– Low in iron deficiency
– Normal in Anaemia of chronic disease
– High in haemochromatosis



Iron

• Ferritin
– Low in iron deficiency

– Raised by acute phase reaction (ie
inflammation etc)

– High in iron overload



Iron studies: 
putting it all together now:

Fe Deficiency:

•Low serum Fe

•Increased IBC

=>low saturation

•Low ferritin

Chronic Disease:

•Low serum Fe

•Low IBC

=>normal saturation

•Normal or raised 
ferritin

NB: Problem here is 
a block in the 
utilisation of Fe.

Iron overload:

•High serum Fe

•Normal IBC

=>high saturation

•High ferritin

NB: May reflect iron 
overload from 
transfusion.



Serum Free Light Chains

• What exactly are they?





• Heavy chain antibodies 
detect these (IgG, IgA, IgM)

• Light chain antibodies detect 
these

• Free light chain antibodies 
detect only these
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Role of serum free light chain 
determination

• In myeloma: monitoring disease (including 
treatment response, residual disease, and 
relapse), predicting renal failure.
– In non-secretory myeloma; 70-80% non-secretory

myeloma have elevated SFLC

• Does not replace regular Bence-Jones 
protein determination – Kyle suggests do 
both.

• Amyloid
• MGUS
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Liver ‘function’ tests are really:
• Liver damage tests (‘transaminitis’)

– AST (aspartate aminotransferase)
– ALT (alanine aminotransferase)
– GGT (gamma glutamyl transferase)

• Liver blockage tests (‘Cholestatic’):
– GGT
– ALP (alkaline phos phatase)
– Bilirubin

• Actual liver function tests:
– Albumin
– Prothrombin ratio
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