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1. Understand key abnormalities of iron metabolism in patients with heart failure
2. Describe current status of treatment for iron deficiency in acute and chronic heart failure
3. Describe ongoing clinical trials examining the role of IV iron therapy for people with heart 

failure

Objectives



Iron Deficiency and HF

• The prevalence of iron deficiency in HF is >40-50%
• Ferritin <100 ng/mL
• Ferritin 100-300 ng/mL + transferrin saturation [TSAT] <20%

• In patients with and without anemia
• Associated with worse functional status, QOL and outcomes

Jankowska EA et al. Eur Heart J. 2013 Mar;34(11):816-29.
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Mechanisms of Iron Deficiency

• Functional iron deficiency is seen when there is 
a deficit in the mobilization of iron from tissues 
while iron stores are normal 

• Frequent in chronic diseases with inflammation

• Hepcidin and soluble transferrin receptor (sTfR) 
have been proposed as more sensitive indices 
to evaluate ID in HF

• Hepcidin, synthesised by the liver, is a key 
regulator of iron homeostasis

• Hepcidin binds to ferroportin and induces its 
internalisation, thus blocking iron export from 
intestinal cells and iron recycling in 
macrophages of the reticuloendothelial system





Effects of Iron Deficiency

Jankowska EA et al. Eur Heart J. 2013 Mar;34(11):816-29.



Iron Deficiency and Poor Outcomes

• Impaired aerobic performance (peak VO2 and 6-MWD)
• Reduced health-related quality of life (HRQoL)
• Increased HF hospitalizations
• Increased mortality independent of anemia

Okonko DO. JACC 2011
Comin-Colet J. EJHF 2013
Núñez J. EJHF 2016
Klip IT. Am Heart J 2013
Jankowska EA. EHJ 2013



Increased Mortality

Klip IT. Am Heart J. 2013
Jankowska EA. Eur Heart J 2010
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Factors Associated with Iron Deficiency

• Women
• Worse NYHA class
• Higher NT-proBNP
• Higher hs-CRP

Jankowska EA. Eur Heart J 2010



Work-up of Anemia and Iron Deficiency



Iron Deficiency in HF – Trials

Graham FJ, et al. Clin Res Cardiol 2021



Why intravenous?

• Months of oral iron therapy would be required in order to replete ID in HF: typically requires ≥1000 mg. 

• Oral iron is poorly absorbed, particularly in patients with chronic diseases such as HF, and adverse 
gastrointestinal effects limit its tolerability.

• With IV iron formulations such as FCM, a low risk of adverse events is observed and only few 
injections are needed (in CONFIRM-HF >75% of patients required a maximum of two injections). 

• The cost-effectiveness of IV FCM therapy has been demonstrated in HF; related to improved quality of 
life and reduced HF hospitalizations. 

• A replacement dose of IV iron sucrose (available in Canada) generally requires 3-5 clinical visits, while 
the benefits of IV iron therapy can be achieved in a shorter time with other formulations. These include 
FCM, iron isomaltoside, ferumoxytol and sodium ferric gluconate.

• Serious adverse events related to IV iron therapy are rare (≈1%) and life-threatening adverse events 
are extremely rare (<0.02%). 

• However, allergic reactions have been reported with all IV iron preparations and patients should be 
observed during treatment and 30 minutes after the infusion.



Oral Iron Supplementation

• Ferrous (Fe2+) form with absorption rate of 10-15%
• Doses range from 150-180 mg/day of elemental iron
• GI side effects
• Ferric polysaccharide iron complex (PIC) – 150 mg
• No clear benefit in HF

• IRON-OUT Trial: Did not improve functional status or QOL

Lewis GD. Circ HF 2016
Lewis GD. AHA 2016



Guidelines on HF and Iron Repletion





AFFIRM-AHF

Ponikowski P, et al. The Lancet 2020; 396: 1895-904







Ongoing IV Iron Trials in HF

• FAIR-HF-2: target N 1200, chronic HFrEF, LVEF <= 45%, FCM, event-driven with primary 
endpoint of recurrent hospitalisations for HF and CV death.

• IRONMAN: target N 1300, UK, chronic HFrEF with LVEF < 45%, iron isomaltoside, 120 
weeks with primary endpoints of CV death or hospitalisation for worsening HF –first and 
recurrent

• HEART-FID will be the largest, and the primary endpoint includes functional status as well 
as death and HF hospitalisations


