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ID is Common in HF, Especially in Acute HF

• HF=heart failure; ID=iron deficiency.• Adapted from Rocha BML, et al. J Am Coll Cardiol. 2018;71(7):782–793.
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D3: Quale è la prevalenza della carenza marziale nei soggetti con scompensocardiaco?

6400 Cardiologi intervistati via mail Ottobre 2022



ID-Induced Mitochondrial Dysfunctioncontributes to HF Symptoms

• HF=heart failure; ID=iron deficiency; LV=left ventricle.• 1. Paul BT, et al. Expert Rev Hematol. 2017;10(1): 65–79; 2. Boyman L, et al. Trends Mol Med. 2020;26(1):21–39; 3. Brown D, et al. Nat Rev Cardiol. 2017;14:238–250.

Dysfunctional mitochondrial energy productionmay account for many common HF symptoms3Daily human energy consumption2
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Dysfunctionalmitochondrion

Heart• Progressive worsening of HF state• Deteriorating LV systolic function and contractility• Impaired LV diastolic function/relaxation
Skeletal muscle• Exercise intolerance• Weakness/fatigue• Insulin resistance

Kidney• Renal dysfunction/impairment• Poor control of blood pressure

MITOCHONDRIA ARE MAJOR SITES OF IRON UTILISATION AND ACCUMULATION1
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Selected Interventional Trials of Iron in HF

• HF=heart failure; IV=intravenous.• Adapted from von Haehling S, et al. JACC Heart Fail. 2019;7(1):36–46.
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10
• Ponikowski P et al. Eur Heart J. 2015;36:657-68.

Hospitalizations – Results

FCM significantly reduced the risk ofhospitalisations for worsening CHF (by 61%)
Anker SD et al. Eur J Heart Fail 2017



• aP<0.05; nonsignificant (P=0.23) after removing deaths from analysis.
• AEs=adverse events; CHF=chronic heart failure; EQ-5D=EuroQoL five-dimensional scale; FCM=ferric carboxymaltose; KCCQ=Kansas City Cardiomyopathy Questionnaire; NYHA=New York Heart Association; PGA=physician’s globalassessment; pVO2=peak oxygen consumption; 6MWT=6-minute walk test.• 1. Anker SD, et al. Eur J Heart Fail. 2009;11:1084–91; 2. Ponikowski P, et al. ESC Heart Fail. 2014;52–8; 3. van Veldhuisen DJ, et al. Circulation. 2017;136:1374–83.

EFFECT-HF3

NYHA functionalclass Improved from week 4 Improved from week 24 Improved from week 6
6MWT Improved from week 4 Improved from week 24 –
PGA Improved from week 4 Improved from week 12 Improved from week 12
EQ-5D Improved from week 4 Improved from week 36 –
KCCQ Improved from week 4 Improved from week 12 –
pVO2 – – Improveda
Safety Similar nature, type, intensity, and frequency of AEs between treatment arms

1 2

Effect of IV FCM on symptoms andfunctional capacity in heart failure
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Results:  Iron Studies
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Individual Patient Data Meta-Analysis
– FCM in Patients with HFrEF and ID

• CHF, chronic heart failure; CI, confidence interval; CV, cardiovascular; FCM=ferric carboxymaltose; HFrEF=heart failure with reduced ejection fraction; ID=iron deficiency.• Adapted from Anker SD, et al. Eur J Heart Fail. 2018;20(1)125–133.

14

Rate Ratios For CV Hospitalisation and CV Mortality
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AFFIRM-AHF : Key Eligibility Criteria
Inclusion criteria

Hospitalisation for acute HFconfirmed by signs/symptoms of acute HF andelevated natriuretic peptide (BNP or NT-proBNP)levels
Iron deficiency:serum ferritin <100 ng/mLORserum ferritin 100-299 ng/mL and TSAT <20%
Left ventricular ejection fraction <50%not older than 12 months prior to randomization

a<10 g/dL for sites in The Netherlands, Spain and Singapore.ACS, acute coronary syndrome; BNP, B-type natriuretic peptide; CABG, coronary artery bypass grafting; CRT, cardiacresynchronization therapy; ESA, erythropoiesis stimulating agent; Hb, haemoglobin; i.v., intravenous; NT-proBNP,N-terminal-pro hormone BNP; PTCA, Percutaneous transluminal coronary angioplasty; TIA, transient ischemic attack;TSAT, transferrin saturation.

Exclusion criteria
Clinical evidence of ACS, TIA, or stroke within 30 days
CABG, PTCA, cardiac device implantation (includingCRT) within 30 days
Hb <8 g/dLa or >15 g/dL
Active infection requiring anti-microbial treatmentduring an index hospitalisation
ESA, i.v. iron or blood transfusion administered in last3 months and oral iron (>100 mg/day) in previous 4weeks

16Ponikowski P, et al. Eur J Heart Fail. 2019;21(12):1651-1658.



AFFIRM-AHF Primary and Secondary Outcomes

17Ponikowski P, et al. Eur J Heart Fail. 2019;21(12):1651-1658.

Primary• Composite of total HF hospitalisations and CV death up to 52 weeks
Secondary• Total HF hospitalisations
• CV death
• Time to first HF hospitalisation or CV death
• Composite of total CV hospitalisations and CV death
• Days lost due to HF hospitalisations or CV death
Safety• Adverse events

CV, cardiovascular.
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AFFIRM – AHF Baseline Characteristics (1500pts)pts)

19

Characteristic FCM (N=558) Placebo (N=550)
Age, year 71.2 ± 10.8 70.9 ± 11.1
Female, % 44 45
Systolic BP, mm Hg 120 ± 15 120 ± 16
NYHA Class III-IV, % 52 54
LVEF, % 32.6 ± 9.6 32.7 ± 10.0
Ischaemic aetiology of HF, % 47 47
Newly diagnosed HF at index hospitalisation, % 27 30
Comorbidities, %Atrial fibrillation and/or flutterDiabetes mellitusChronic kidney disease

564140
554441

Results presented as mean ± SD unless otherwise noted.mITT population.BP, blood pressure; NYHA, New York Heart Association.



Baseline Laboratory Data

20

Laboratory test results FCM (N=558) Placebo (N=550)
NT-proBNP, pg/mL, median (IQR) 4743 (2781, 8128) 4684 (2785, 8695)
BNP, pg/mL, median (IQR) 1068 (802, 1715) 1204 (803, 1955)
Haemoglobin, g/dL 12.3 ± 1.6 12.1 ± 1.6

Anaemia, % 52 57
Ferritin, ng/mL 83.9 ± 62.2 88.5 ± 68.6

Ferritin <100 ng/mL, % 73 69
TSAT (%) 15.2 ± 8.3 14.2 ± 7.5

TSAT <20%, % 82 85
eGFR, mL/min/1.73 m2 55.3 ± 21.3 55.7 ± 23.1

eGFR <60 mL/min/1.73 m2, % 52 52
Results presented as mean ± SD unless otherwise noted.mITT population.eGFR, estimated glomerular filtration rate.



Primary Endpoint:Total HF Hospitalisations and CV Death
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Rate ratio (95% CI): 0.79 (0.62‒1.01); P=0.059

mITT population.
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22

Rate ratio (95% CI): 0.74 (0.58‒0.94); P=0.013

mITT population.

294
217

Total Events



Component of Primary Endpoint:CV Death
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Hazard ratio (95% CI): 0.96 (0.70‒1.32); P=0.809
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Number at risk
FCM 544 509 483 468 289Control 537 511 486 465 285

mITT population.
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CV Deaths



COVID-19 Sensitivity Analysis

24

mITT PopulationRR or HR (95% CI)
Pre-COVID sensitivityanalysisRR or HR (95% CI)

Total HF Hospitalisations and CV Death RR: 0.79 (0.62–1.01)P=0.059 RR: 0.75 (0.59–0.96)P=0.024
Total HF Hospitalisations RR: 0.74 (0.58–0.94)P=0.013 RR: 0.70 (0.55–0.90)P=0.005
CV Death HR: 0.96 (0.70–1.32)P=0.81 HR: 0.94 (0.68–1.29)P=0.69
First HF Hospitalisation or CV Death HR: 0.80 (0.66–0.98)P=0.030 HR: 0.79 (0.65–0.97)P=0.023
Total CV Hospitalisations and CV Death RR: 0.80 (0.64–1.00)P=0.050 RR: 0.77 (0.62–0.97)P=0.024

HR, hazard ratio; RR, rate ratio.
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Esc 2021 Heart Failure Guidelines



Esc 2021Managemente of HFrEF



Esc 2021Recommendations for pre-discharge and early post-dischargefollow-up of patients hospitalized for acute heartfailure



RECOMMENDATIONS TO CONSIDER THE USE OF FCM


