


Iron deficiency can be a comorbidity and complication of heart 
failure regardless of hemoglobin level.



Iron Deficiency in HFrEF

Klip IT, et al. Am Heart J. 2013;165(4):575-582.



Iron Deficiency is Common in 
All NYHA Classes

Klip IT, et al. Am Heart J. 2013;165(4):575-582.

Iron Deficient



Iron Deficiency is Prevalent in 
Acute Heart Failure

Cohen-Solal A, et al. Eur J Heart Fail. 2014;16(9):984-991.
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Iron Deficiency in HF

• Can be present regardless of:
- Ejection fraction
- Anemia status
- Severity of HF



ID = iron deficiency; TIBC = total iron binding capacity; TSAT = transferrin saturation.

Jankowska EA et al. Eur Heart J. 2013;34(11):827-834.
Ponikowski P, et al. Eur Heart J. 2016;18(8):891-975.

Iron Deficiency: Biomarkers of Iron 
Storage and Utilization

Peripheral blood

ID = Ferritin <100 μg/L

ID = Ferritin 100–299 μg/L
TSAT  <20%



Ferritin and TSAT should be performed simultaneously 
and evaluated together.



Iron Deficiency in HF: 
Rationale for Testing 
• High prevalence in HF
• Affects quality of life and exercise tolerance
• Can lead to poor HF outcomes



Effect of FCM in Chronic Heart Failure: 
Meta-analysis 

Anker SD, et al. Eur J Heart Fail. 2018;20(1):125-133.
FCM = ferric carboxymaltose



IV Iron Study Results
Trial Patients Time (weeks) Primary endpoint

FAIR‐HF 459 24 Global assessment score
CONFIRM‐HF 304 52 6MWD
EFFECT‐HF 172 24 Peak VO2

6MWD =  6-minute walk test distance; BNP = brain natriuretic peptide; NYHA = New York Heart Association.

Anker S, et al. N Engl J Med. 2009;361(25):2436-2448.  Ponikowski P, et al. Eur Heart J. 2015;36(11):657–668. van Veldhuisen DJ, et al. Circulation. 
2017;136(15):1374-1383.

Improvements in: 
• Functional status (6MWD, peak VO2, NYHA Class)
• Biomarkers (BNP)
• Patient global assessment



CONFIRM-HF: IV Iron Improves Exercise 
Capacity in HFrEF

Adapted from: Ponikowski P, et al. Eur Heart J. 2015;36(11):657-668.

FCM = ferric carboxymaltose
6MWT = 6-minute walk test



Select Ongoing Large HFrEF Trials

von Haehling S, et al. JACC Heart Fail. 2019;7(1):36-46.

Study Name FAIR-HF-2 AFFIRM-AHF HEART-FID IRONMAN

# of Patients 1,200 1,100 3,014 1,300

Diagnosis Chronic HF
EF≤45%

Acute HF
EF<50%

Chronic HF
EF≤40%

Chronic HF
<45%

Blinding Double blind Double blind Double blind Open label

Study Arm FCM FCM FCM Iron (III) 
isomaltoside

Duration
Event driven
+ at least 12 
mos f/u

52 weeks Event driven + 
12 mos last patient 120 weeks

Primary 
Endpoint

HF hosp + 
CVD

HF hosp + 
CVD

All-cause mortality + 
total HF hosp through 
12 mos and 6-month 
6MWD

CVD or HF hosp



Guideline Recommendations

Ponikowski P, et al. Eur J Heart Fail. 2016;37(27):2129-2200. Yancy CW, et al. J Am Coll Cardiol. 2017;70:776-803. 

2017 AHA/ACC/HFSA Guideline Update

2016 ESC Guidelines
Class Level Recommendation

IIa A

Intravenous FCM should be considered in symptomatic patients with 
HFrEF and iron deficiency (serum ferritin <100 μg/L, or ferritin between 
100–299 μg/L and transferrin saturation <20%) in order to alleviate HF 
symptoms, and improve exercise capacity and quality of life.

Recommendation for Anemia
COR LOE Recommendation

IIb B-R

In patients with NYHA class II and III HF and iron deficiency (ferritin 
<100 ng/mL or 100 to 300 ng/mL if transferrin saturation is <20%), 
intravenous iron replacement might be reasonable to improve functional 
status and QoL (173, 174).



Case Study

76-year-old woman with NYHA III HF 
• History of dyslipidemia, hypertension, and prior MI
• Diagnosed with HF 4 years ago
• EF 35%
• Shortness of breath with moderate exertion

- Can only walk 330 meters during 6MWT
- Denies angina



Case Study

76-year-old woman with NYHA III HF 
• Current treatment

- Spironolactone 50 mg qd
- Sacubitril/valsartan 97/103 mg bid
- Carvedilol 25 mg bid
- Furosemide 120 mg bid



Case Study

76-year-old woman with NYHA III HF 
• Physical examination

- HR: 75 bpm
- BP: 120/85 mm Hg
- RR: 23 breaths per minute
- No peripheral edema
- No congestion



Dosing IV Ferric Carboxymaltose

McDonagh T, et al. Eur J Heart Fail. 2018;20(12):1664-1672.



Practice Pearls

• Be proactive in screening newly diagnosed and established 
patients with heart failure for iron deficiency, regardless of 
anemia

• Treat patients with IV iron formulations 


