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Overview

• Burden of Iron deficiency

• Some explanations for ID

• Prevalence of ID in HF

• How is Iron absorbed and what are the main regulators?

• Oral Iron supplementation

• Summary
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Why is Iron so interesting?

• All known forms of life require Iron

• Iron is an ESSENTIAL  nutrient/element

• ‘Ordinary’ Iron compounds are insoluble…

• Dietary Iron – FERRIC form CANNOT  be absorbed

• Iron homeostasis is controlled at the level of uptake – NOT excretion













• Nutrition
• ESSENTIAL ELEMENT
• Low protein/ ‘renal’ diet

• Impaired absorption (in HF)
• Delayed gastric emptying - sympathetic activation

• Additional diabetic gastroparesis
• Mucosal oedema
• Reduced villus/mesenteric blood flow
• Impaired expression of iron uptake receptors in 

duodenum

• Anti-platelet agents/anticoagulants

• Chronic inflammation
• HF
• Cytokines - Hepcidin production/release

ID - Why??
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Prevalence and problems of ID in CHF

• Affects up to 50% of those with CHF
• ID is independent of anaemia

• ID predictor of mortality in CHF patients

• Increases risk of hospitalisation

• Reduced functional capacity in CHF - despite OMT 

• Increases symptoms

• Reduces QOL



Oral Iron??
• Side effects

• Multiple
• Unpleasant
• Will cause GI issues likely to compound the problem

• Dose dependent
• Often doses will be increased to counter act IDA

• Tolerance
• Rarely severe side effects of toxicity

• Compliance
• Not a solution for the long term in some cases

• What about HF?



HEPCIDIN-FERROPORTIN AXIS
Hepatocytic ‘sensing’ of Iron 

and the absorption of (non-haem)Iron



Is ID about the Gut or the Liver??....

• The HEPCIDIN story…

• LEAP-1
• Initially called Liver expressed antimicrobial protein

• Produced in the Liver – ‘Hep’

• Associated with inflammation and has bacteriocidal qualities ‘cide’
• HEPCIDIN

• First discovered in human urine in 2000



Tumours and Iron deficiency 
• ID is not exclusively related to GI ‘damage’ and blood loss

• Some Liver tumours produce Hepcidin
• Associated Iron deficiency is unresponsive to Iron supplements 
• Surgical removal of these tumours cures the anaemia

• Beta – thalassaemia
• Congenital anaemia characterized by iron overload + low levels of Hepcidin

• Suggests that Hepcidin regulates the absorption of Iron 



What is Hepcidin?
• Main Iron regulatory Hormone

• Exclusively produced in the Liver

• HEPCIDIN release is stimulated by:
• HFE protein – MAIN REGULATOR

• Fe3+-Tf binding
• Inflammatory cytokines (IL-6)
• Lipo-polysaccharides from bacteria



Hepcidin is high in HF - the result?

• To understand this we must 1ST understand FERROPORTIN

• FERROPORTIN
• major iron export protein

• located on the cell surface of:

• enterocytes

• macrophages

• hepatocytes

• These are the main cells capable of releasing iron into plasma



Haem and non-haem

• Haem related Iron
• Specific transporter

• Easy to absorb

• Large stores available

• Non-Haem Iron
• Much more complicated

• Multiple steps

• Both forms have common final pathways and regulators
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Transferrin and TIBC
• The sum of all iron binding sites on transferrin constitutes the total 

iron binding capacity (TIBC) of plasma

• Normally one-third of transferrin iron-binding pockets are filled

• Essentially all circulating plasma iron is bound to transferrin

• This chelation serves three purposes
• Makes iron soluble

• It prevents iron-mediated free radical toxicity

• It facilitates transport of Iron into cells

• Transferrin is the most important physiological source of iron for red 
cells 
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Dietary influences…

• Inhibit
• Egg

• Tea

• Coffee

• Walnuts

• Almonds

• Potentiate
• Vitamin C (proton donator)

• Animal proteins



Summary

• Iron metabolism is very complex

• The process is very well understood

• More oral supplements are best avoided

• The liver is central to iron sensing

• In HF:
• ‘Liver sensing’ is likely to be impaired
• Mucosal oedema will only inhibit things further
• Chronic HF related inflammation will also interfere with iron metabolism



HEPCIDIN  summary

• HEPCIDIN is the major hormone regulating Iron homeostasis 

• HEPCIDIN levels are HIGH when Iron stores are HIGH
• promotes storage

• HEPCIDIN levels are LOW when Iron stores are LOW
• Promotes Iron release into the blood 
• Stores of Iron are released from Enterocytes via FERROPORTIN-1



Summary

• Iron deficiency anaemia (IDA)
• serum and urinary hepcidin concentrations are significantly decreased/undetectable

• Hepcidin appears to be a sensitive indicator of iron deficiency

• Measuring Hepcidin could indicate IDA before TSAT or ferritin

• HEPCIDIN levels may become a useful Biomarker in the future……

• This mechanistic understanding of HF and HEPCIDIN may explain some of the 
findings in CONFIRM-HF


