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FAIR-HF2 Trial
Intravenous Iron in Patients With

Systolic Heart Failure and Iron Deficiency 
to Improve Morbidity & Mortality



Patient Recruitment
FCM

(n=558)
Placebo
(n=547)

• Symptomatic CHF with LVEF ≤45% & Hgb 9.5–14.0 g/dL
• Iron deficiency: serum ferritin <100 µg/L or ferritin 100-299 

ng/mL with TSAT <20%
• HF hospitalization in past 12mo OR stable ambulatory &

BNP >100 pg/mL or NT-proBNP >300 pg/mL

Anker SD, et al. Eur J Heart Fail. Published online January 28, 2025. doi:10.1002/ejhf.3574

NT-proBNP (pg/mL)



FAIR-HF2 – Design

• CV death & HF hospitalization (time-to-first event): Cox regression
• HHF (rate of recurrent events): LWYY
• CV death & HF hospitalization (time-to-first event) in subgroup 

of patients with TSAT <20): Cox regression

Secondary endpoints (4)
• Change in NYHA functional class, EQ-5D, PGA, 6MWT (baseline to 12 months) – Hochberg

Design:

Iron dosing:

Multi-center, randomized (1:1), double-blinded, placebo-controlled 

Correction dose (up to 2,000 mg FCM)

Maintenance dose (500 mg every 4 months)

Placebo

Screening

R
1. EP

(Events)

D0 W2 M4 M8 M12

Primary endpoints (3)

FCM up to 2000mg 
(2x1000mg)

Treatment continues every 4 months 
upon stop criteria

Alpha = 0.05
significance level controlled 

across all primary EPs
using Hochberg procedure

Mean
follow-up:

21.3 months
(8–30)

N = 1,105
1:1

FPFV: March 2017
LPFV: November 2023

LPLV: May 2024
DB lock: Dec 23 2024
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Primary Endpoint 1: CV death or HHF (time-to-first event) 
Primary Endpoint 2: Recurrent HHF

RRR 
20%

320 events

264 events

At 12 months
Rate ratio 0.65 (0.47–0.90), P=0.009

At 12 months
Hazard ratio 0.71 (0.53–

0.94) P=0.015

CV death or HHF – time-to-first event (all patients) Total (first & recurrent) HF hospitalizations

All Follow-up
Hazard ratio 0.79 (95% CI, 0.63–0.99) – P = 0.04

All Follow-up
Rate ratio 0.80 (95% CI, 0.60–1.06) – P = 0.12
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Primary Endpoint 3 – CV Death or HHF
(Time-to-First Event) in the Subgroup of Patients

With TSAT <20% at Baseline
CV death or HHF – time-to-first event (TSAT<20% subgroup)

At 12 months
Hazard ratio 0.74 (0.54–

1.02) P=0.063

All Follow-up
Rate ratio 0.79 (95% CI, 0.61–1.02) – P = 0.07
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Key Subgroups (1) for Primary Endpoint 1
(HHF & CVD)

for all 
hematinics
P ≥ 0.44
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P=0.13

P=0.16



Key Subgroups (2) for Primary Endpoint 1
(HHF & CVD)

P = 0.02
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Secondary & Safety Endpoints

P=0.0088

P<0.0001

P=0.68

P=0.21

P=0.08

P=0.08

Anker SD, et al. JAMA. Published online March 30, 2025. doi:10.1001/jama.2025.3833



Summary of Key Outcomes

21% in risk 

P = 0.038*

20% in risk

P = 0.119

21% in risk

P = 0.070

improvement 

P = 0.009

improvement 

P < 0.0001

Primary Endpoints

Heart failure hospitalizations 
or CV death (time-to-first)

Rate of recurrent heart failure 
hospitalizations

TSAT<20%: HF hospitalizations 
or CV death (time-to-first)

Secondary Endpoints

EQ5D summary score 

(at 12 months)

Self-reported PGA 
(at 12 months)

*not statistically 
significant



FAIR-HF2 Conclusions

Results of FAIR-HF2 in terms of the impact on M&M events are highly
consistent with those of AFFIRM-AHF & IRONMAN, but do not reach
statistical significance within the trial.

FAIR-HF2 suggests that both the classical ID definition (using ferritin &
%TSAT) or a simplified one (using only TSAT<20%) are useful.

FAIR-HF2 confirms the benefits of iv-iron therapy on quality of life and
patient self-reported health status.
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FAIR-HF2 Conclusions

FAIR-HF2
Y1: ca 2040mg 
Y2: ca 925mg 
Y3: ca 750mg

FCM dose
in FAIR-HF2
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Bayesian Meta-Analysis
2009 to 2025: 6 randomized controlled trials (>200 pats & 24+ weeks duration) with 7,175 patients 

FAIR-HF, CONFIRM-HF, AFFIRM-AHF, IRONMAN, HEART-FID, FAIR-HF2

Primary Endpoint:

• Combined endpoint of recurrent events of HF hospitalizations or CV death
a) up to 12 months follow-up and b) during the complete follow-up time available

Key Secondary Endpoints:
• Recurrent events of HF hospitalizations during the complete follow-up time available.
• CV mortality during the complete follow-up time available.

• All-cause mortality during the complete follow-up time available.

Tertiary endpoints:
• Infection events and hospitalizations for infections up to 12 months and during the complete 

follow-up time available (with a focus on safety and as much as it is available)

• Other relevant time intervals such as up to 24 months of follow-up time

PROSPERO Registration – January 7, 2025
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The Final Meta-Analysis – Recurrent
Events HHF & CVD (All FU)
Recurrent Events of HF Hospitalizations or CV
Death Bayesian Random Effects Meta-Analysis

Sensitivity Analysis: 

(Hartung & Knapp)
0.812 (0.675–0.978)
P = 0.035 (tau 0.103)

Recurrent HF 
Hospitalizations 
and CV death 

(all follow-up)

–19%
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The Final Meta-Analysis – Recurrent
Events HHF & CVD (12mo FU)
Recurrent Events of HF Hospitalizations or CV
Death Bayesian Random Effects Meta-Analysis

Sensitivity Analysis: 

(Hartung & Knapp)
0.731 (0.600–0.891)
p=0.010 (tau 0.096)
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Recurrent HF 
Hospitalizations
and CV death 

(12 months)

–28%



The Final Meta-Analysis –
Recurrent HHF (All FU)
Recurrent Events of HF Hospitalizations (LWYY) 
Bayesian Random Effects Meta-Analysis

Sensitivity Analysis:
(Hartung & Knapp)

0.74 (0.52–1.06)
p=0.081 (tau 0.27)

at 12 months: –31%

Anker SD, et al. Nat Med (2025). https://doi.org/10.1038/s41591-025-03671-1

Recurrent HF 
Hospitalizations

(all follow-up)

–22%



The Final Meta-Analysis –
CV Mortality (all FU)
CV Mortality – Bayesian Random Effects Meta-Analysis

Sensitivity Analysis:
(Hartung & Knapp)

0.868 (0.741–1.017)

p=0.070 (tau 0.000)

at 12 months: –18%
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CV Death
(all follow-up)

–13%



Meta-analysis iv-iron vs control –
Subgroups

8 subgroups for the endpoint “Recurrent events HHF & CVD”
(analysed analogous to Table 2 in Anker et al. (EJHF 2023) and all based on IRONMAN publications)

* In FAIR-HF there was only 1 event in 82 patients with NYHA class II.
Hence, this subgroup analysis of FAIR-HF was omitted from the meta-analysis.
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Clinical Implications – The Big Picture

• FAIR-HF2, on its own, did not demonstrate significant benefits in terms of reducing M&M
events in HF patients with ID. However, the results were highly consistent with those of AFFIRM-
AHF & IRONMAN.

• FAIR-HF2 confirms the benefits of iv-iron therapy in patients with HFrEF and ID on quality of life
and patient self-reported health status.

• A meta-analysis using Bayesian statistical approaches, provides evidence of a benefit of

intravenous iron to reduce rates of CV death & HF hospitalizations.

• The subgroup results for women – where no event reductions for CV death & HF hospitalizations

were found – need further exploration.

• We still need to understand how best to provide intravenous iron in the long-term.


