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BACKGROUND: Iron deficiency (ID) has a prevalence of ≈40% to 50% among patients in heart failure (HF) with reduced 
ejection fraction and is associated with worse prognosis. Several trials demonstrated that intravenous ferric carboxymaltose 
leads to early and sustained improvement in patient-reported outcomes and functional capacity in patients with HF with 
reduced ejection fraction with ID, yet morbidity and mortality data are limited.

METHODS: The objective of the HEART-FID trial (Ferric Carboxymaltose in Heart Failure With Iron Deficiency) is to assess 
efficacy and safety of ferric carboxymaltose compared with placebo as treatment for symptomatic HF with reduced ejection 
fraction with ID. HEART-FID is a multicenter, randomized, double-blind, placebo-controlled trial enrolling ≈3014 patients 
at ≈300 international centers. Eligible patients are aged ≥18 years in stable chronic HF with New York Heart Association 
functional class II to IV symptoms, ejection fraction ≤40%, ID (ferritin <100 ng/mL or ferritin 100–300 ng/mL with a transferrin 
saturation <20%), and documented HF hospitalization or elevated N-terminal pro-brain natriuretic peptide. Consented patients 
are assigned to ferric carboxymaltose or placebo at baseline, with repeated visits/assessments every 6 months for additional 
study drug based on hemoglobin and iron indices for the trial duration. The primary end point is a hierarchical composite of death 
and HF hospitalization at 12 months and change from baseline to 6 months in the 6-minute walk test distance.

CONCLUSIONS: The HEART-FID trial will inform clinical practice by clarifying the role of long-term treatment with intravenous 
ferric carboxymaltose, added to usual care, in ambulatory patients with symptomatic HF with reduced ejection fraction with ID.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT03037931.
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Heart failure (HF) is a serious medical condition, with 
an estimated 38 million patients affected world-
wide.1,2 Among patients who have HF with reduced 

ejection fraction (HFrEF), there is a 40% to 50% esti-
mated prevalence of iron deficiency (ID) defined as ferritin 
<100 ng/mL or ferritin 100 to 300 ng/mL and transferrin 
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saturation <20% (Figure I in the Data Supplement).3–6 ID 
has been associated with worse signs and symptoms of 
HF, impaired health-related quality of life (HRQOL), and 
adverse outcomes independent of baseline anemia.7–9 
Several studies have shown that patients in HFrEF with 
ID receiving intravenous ferric carboxymaltose (FCM) 
experienced an early and sustained improvement in New 
York Heart Association functional class, disease-specific 
and generic HRQOL, and functional capacity as assessed 
by change in 6-minute walk test (6-MWT) distance and 
peak oxygen consumption.10–12 In response, guidelines for 
HF management from the American College of Cardiol-
ogy/American Heart Association/Heart Failure Society of 
America were updated and recommend that intravenous 
iron supplementation be considered to improve HRQOL 
and functional status in patients with symptomatic HFrEF 
with ID anemia.13,14 Similarly, other international guidelines 
have recommended this treatment be considered for ID 
anemia, if not ID, in patients with HFrEF.15,16

Despite positive results from European studies of 
intravenous FCM in patients with HFrEF and ID, several 
knowledge gaps in the existing evidence base require 
further investigation. Although clinical trials to date have 
not been adequately powered to evaluate morbidity and 
mortality in chronic HFrEF, pooled data from published 
trials suggest that treatment may lead to improvements 
in clinical outcomes.17 Accordingly, adequately powered 
cardiovascular outcomes trials are needed to evaluate 
the impact of intravenous iron repletion in chronic HFrEF 
with ID on hospitalization and mortality over an extended 
follow-up. In addition, although prior studies have shown 
that a dosing regimen of intravenous FCM over a period 
of up to 36 weeks resulted in a marked improvement in 
iron stores and an early and sustained benefit on surro-
gate end points (eg, 6-MWT distance, peak oxygen con-
sumption, quality of life and New York Heart Association 
functional class), additional data are needed to inform 
on the long-term efficacy and safety of an iron reple-
tion strategy that involves repeat dosing for patients with 
chronic HFrEF who continue to remain iron deficient or 

may experience recurrent ID after initial repletion. Finally, 
prior studies have enrolled patients in Europe, with only 
limited clinical and research experience with intravenous 
iron supplementation in this HFrEF population in North 
America and other geographic regions.

Thus, the HEART-FID trial (Randomized Placebo-
Controlled Trial of Ferric Carboxymaltose as Treatment 
for Heart Failure With Iron Deficiency) aims to evalu-
ate the impact of long-term therapy with intravenous 
FCM compared with matching placebo on a hierarchical 
composite of death, HF hospitalizations in the first 12 
months, and change in 6-MWT distance in patients with 
symptomatic HFrEF with ID.

STUDY DESIGN
The data that support the rationale of this article are 
available from the corresponding author upon reason-
able request.

Overview
A multicenter, randomized, double-blind, placebo-con-
trolled trial was designed to assess the efficacy and 
safety of intravenous FCM in the treatment of symptom-
atic patients in HFrEF with ID (Figure). Approximately 
3014 patients will be enrolled from ≈300 participat-
ing centers in North America, Australia, New Zealand, 
and Eastern Europe. Patients will be randomized 1:1 to 
receive intravenous FCM or matching placebo. Eligible 
patients are ≥18 years of age with chronic HF with New 
York Heart Association functional class II to IV symptoms 
on maximally tolerated background therapy for ≥2 weeks 
before randomization. Other key inclusion criteria are 
EF ≤40% within 24 months or ≤30% within 36 months 
of screening, hemoglobin >9.0 g/dL and <13.5 g/dL 
(females) or <15.0 g/dL (males), ferritin <100 ng/mL or 
100 to 300 ng/mL with a transferrin saturation <20%, 
and a documented HF hospitalization within 12 months 
of enrollment or elevated N-terminal-pro-brain natriuretic 
peptide within 90 days of randomization (Table I in the 
Data Supplement). Importantly, the trial includes those 
with and without anemia. Study patients must be willing 
and able to perform a 6-MWT at the time of randomiza-
tion. Patients are excluded from participation if they have 
a known hypersensitivity to any component of FCM, a 
history of acquired iron overload, received intravenous 
iron therapy or a blood transfusion (within 3 months), or 
have active gastrointestinal bleeding or a screening ferri-
tin <15 ng/mL without an appropriate medical evaluation 
within the past 3 months.

Treatment Protocol and Follow-Up
The study protocol will be conducted in 3 phases: screen-
ing, baseline/initial treatment, and follow-up (Table II in 
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the Data Supplement). Patients who have signed the 
informed consent form will undergo the following clini-
cal evaluations to confirm study eligibility: demograph-
ics and medical history, left ventricular EF assessment 
(historical values may be used if performed within 24 
months of the screening visit or within 36 months if EF 
≤30%), central laboratory evaluations (hematology, iron 
indices, and brain natriuretic peptide/N-terminal-pro-
brain natriuretic peptide), concomitant medications, and 
review of inclusion/exclusion criteria. If all eligibility cri-
teria are verified, qualified patients may proceed to the 
day 0 visit and be randomized.

At the beginning of the treatment phase (day 0), 
blinded study personnel will verify all inclusion/exclu-
sion criteria, perform a focused physical examination, 
draw blood samples for central laboratory tests (hema-
tology, iron indices, and N-terminal-pro-brain natriuretic 
peptide), review concomitant medications, complete a 
point-of-care urine pregnancy test (if appropriate), and 
obtain a baseline 6-MWT distance. Blinded study staff 
will obtain baseline vital signs including heart rate, blood 
pressure, and body temperature before beginning study 
drug infusion. Unblinded study staff will prepare and 
administer FCM or matching placebo to patients who 
are blinded to the treatment. Consistent with the US 
label for FCM (currently approved for ID anemia), the 
dosing is based on weight (≥50 versus <50 kg), is given 
in 2 doses separated by 7 days and does not involve 
use of Ganzoni’s formula—which remains theoretical and 
may not be applicable to all disease states or clinical 
scenarios. FCM will be supplied in 15 mL vials contain-
ing 750 mg and given either as a continuous infusion 
or a slow intravenous injection at a rate of 2 mL (100 
mg) per minute for a total dose of 750 mg (estimated 

infusion time ≈7.5 minutes) for patients weighing >50 
kg. For patients weighing <50 kg, the dose of FCM will 
be adjusted to 15 mg/kg. Placebo dosing volume will be 
adjusted for weight to maintain blinding. Blinded study 
staff will obtain postadministration vital signs immedi-
ately after and again 30 minutes after completing study 
drug infusion. Blinded study personnel will monitor 
patients for adverse and serious adverse events during 
and following study drug administration. Patients will 
return on day 7±2 for the second dose of study medica-
tion following the same procedure.

Participants are blinded to the content of the study 
drug for the duration of the trial. During administration, 
patients either wear an opaque mask covering their eyes 
or a drape is used to prevent the patient from view-
ing the infusion. In addition, sites are required to pre-
specify and maintain both blinded and unblinded study 
staff with delineation of the different roles and proce-
dures. Unblinded site personnel prepare, document, and 
administer FCM or placebo, and ensure that participants 
and all blinded staff are not able to observe the prepa-
ration, administration, or clean-up. During the period of 
study drug administration, the blinded personnel are not 
with the patient or in a location that could result in the 
blind being inadvertently broken. However, the principal 
investigator or designee are available in the event of an 
emergency, and the need for adverse event assessment. 
All blinded study personnel will be blinded to the post-
treatment iron indices and serum phosphorous labora-
tory results, as the values may break the blind.

All patients will be contacted in person or via tele-
phone at day 90±14 to assess potential clinical end 
points (death or hospitalizations) and adverse/serious 
adverse events. In addition, all patients will receive 

Figure. HEART-FID study (Randomized Placebo-Controlled Trial of Ferric Carboxymaltose as Treatment for Heart Failure With 
Iron Deficiency) overview.
After an initial screening period of up to 28 days, eligible participants are randomized in a 1:1 ratio to receive ferric carboxymaltose or placebo. 
Study drug administration occurs on days 0 and 7, with additional study visits at 3-month intervals and additional dosing every 6 mo, as 
applicable. Δ6MWT distance indicates change in distance walked on the 6-minute walk test; and HF, heart failure.
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additional doses of study drug every 6 months (eg, day 
180±7 and day 187±7; day 360±7 and day 367±7) 
for the duration of the trial. Patients will return 4 to 20 
days before every 6-month visit to have blood drawn 
by blinded staff for central laboratory tests. The FCM 
treatment group is dosed based on hemoglobin levels 
(<13.5 g/dL [females] and <15.0 g/dL [males]) and 
iron studies (ferritin <100 ng/mL or 100–300 ng/mL 
with a transferrin saturation <20%). Patients random-
ized to the FCM group not meeting these prespecified 
laboratory criteria will receive matching placebo dur-
ing follow-up.

Blinded staff will administer the 6-MWT at both the 
6- and 12-month study visits. All participants will com-
plete an end-of-study visit once the last participant has 
reached 12 months of follow-up and the prespecified 
number of clinical outcome events has occurred (N=771 
participants with a cardiovascular death or HF hospital-
ization). At the final study visit, blinded staff will perform 
a focused physical examination, draw blood samples for 
central laboratory tests, review concomitant medications, 
and assess for potential clinical end points and adverse/
serious adverse events.

Study End Points
The primary end point is a hierarchical composite includ-
ing death, hospitalization for HF, and change in 6-MWT 
distance (Table). Death and hospitalizations for HF will 
be assessed at 12 months, while change from baseline 
in 6-MWT distance will be evaluated at 6 months. This 
end point was chosen to investigate the 12-month expe-
rience for patients in terms of survival and total num-
ber of hospitalizations for HF while also allowing each 
participant to contribute to the primary end point (even 
if he/she does not experience a clinical event) through 
inclusion of 6-month 6-MWT distance. Secondary end 
points include cardiovascular death, cardiovascular 

hospitalizations, hospitalizations for HF, urgent HF visits, 
and change in 6-MWT distance at 12 months. A blinded 
and independent clinical event committee will adjudi-
cate the cause of hospitalizations and deaths. Mode of 
death will be classified as cardiovascular or noncardio-
vascular. Cardiovascular death includes mortality due to 
HF, sudden cardiac death, acute myocardial infarction, 
stroke, and other cardiovascular events. Hospitalization 
is defined as a nonelective hospital admission for medi-
cal therapy with a duration that extends over a change 
in calendar date. Cardiovascular hospitalizations include 
admissions for HF, acute myocardial infarction, stroke, 
and other cardiovascular events. Hospitalization for HF is 
defined as admission for worsening signs or symptoms 
of HF resulting in the augmentation of oral medications 
or administration of intravenous therapies, mechanical or 
surgical intervention, or provision of ultrafiltration, hemo-
filtration, or dialysis specifically for management of per-
sistent or worsening HF.

Substudy of Serum Phosphate Homeostasis
Given that FCM is associated with short-term, transient 
hypophosphatemia of unclear clinical significance,18 a 
substudy was developed to further characterize serum 
phosphorus levels in patients who have HFrEF with ID 
after dosing with FCM. Approximately 110 study patients 
will be enrolled in the substudy. Each study patient will 
have additional blood samples collected for analysis 
(Table II in the Data Supplement). All blood samples will 
be analyzed at the central laboratory.

Statistical Considerations
The intention-to-treat population will consist of all 
patients randomized to a treatment group in the study 
regardless of compliance with the study medication. All 
analyses involving the intention-to-treat population will 
include data from patients as randomized. The intention-
to-treat population will be the primary population of all 
efficacy analyses. The per-protocol population will be 
a subset of the intention-to-treat population excluding 
patients who complied with the randomized treatment for 
<50% of follow-up. In cases of medication error, treat-
ment assignments in the per-protocol analysis will be 
analyzed according to the actual treatment received.

The primary outcome follows a hierarchical scale of 
clinical severity comprising (1) death at 12 months, (2) 
number of hospitalizations for HF at 12 months, or (3) 
change from baseline in 6-MWT distance at 6 months. 
Each patient from the active treatment group will be 
ranked for comparison with each patient from the control 
group based on the 12-month experience for death and 
HF hospitalizations and 6-month results for change in 
6-MWT distance to determine treatment response per 
the following hierarchy:

Table. Study End Points

Primary objective

 Hierarchical composite

  Death at 12 mo, and if not

  Hospitalization for HF at 12 mo, and if not

  Change from baseline in 6-MWT at 6 mo

Secondary objectives

 Time to cardiovascular death or hospitalization for HF

 Time to cardiovascular death or cardiovascular hospitalizations

 Time to cardiovascular death

 Time to cardiovascular death or intervention for worsening HF

  Hospitalization for HF

  Urgent HF visits

 Change in 6-MWT distance at 12 mo

6-MWT indicates 6-minute walk test; and HF, heart failure.
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1. Death
—    If both patients die, the one who survives longer 

is better off.
—    If one dies and one does not die, the one who 

survives is better off.
—    If neither dies, examine hospitalizations for HF.

2. Hospitalizations for HF
—    The patient with fewer hospitalizations is bet-

ter off.
—    If neither has been hospitalized for HF or the 

number of HF hospitalizations is equal, com-
pare change from baseline in 6-MWT distance.

3. Change in 6-MWT distance
—    The one with the higher change from baseline 

in 6-MWT distance is better off.
These components were chosen and ordered based on 
clinical relevance and prior clinical research.19 The main 
comparison will be conducted using the Wilcoxon-Mann-
Whitney test. The analysis of the composite end point, 
the hierarchical composite including death, hospitaliza-
tion for HF, and change in 6-MWT distance, will be con-
ducted along the lines of those outlined in Finkelstein and 
Schoenfeld20 and use a similar hierarchical approach as 
that used in the analysis of the PARTNER (Placement of 
Aortic Transcatheter Valves) and EMPHASIS-HF (Eplere-
none in Mild Patients Hospitalization and Survival Study in 
Heart Failure) trials, in which a coprimary end point of the 
hierarchical composite of death or repeat hospitalization 
was used.21,22 The null hypothesis being tested is that a 
randomly chosen patient in the treatment group is equally 
likely to be ranked better or worse than a randomly chosen 
patient in the control group. The 2-sided alternative is that 
the patient is not equally likely to be ranked better or worse.

For missing data, the primary analysis will rely on a 
multiple imputation model, with Markov chain Monte Carlo 
algorithm based on the totality of observed data. One 
exception to this rule will be individuals unable to complete 
the 6-MWT at 6 months will have their value imputed as 
the worst observed change in 6-MWT distance.

Secondary outcomes, based on time-to-first event, will 
be compared using the Cox proportional hazards model. 
Mean change in 6-MWT distance from baseline to 12 
months will be compared using linear regression adjust-
ing for baseline value of 6-MWT distance.

The study design allows for sufficient power for both 
the primary and top secondary outcomes. Numerical 
simulations based on multivariate normal vectors were 
conducted to estimate power for the primary treatment 
comparison based on the following assumptions about 
events rates described in Table III in the Data Supplement.

With 3014 patients (1507 per arm) and 2.5% annual 
loss to follow-up for clinical outcomes and 15% of indi-
viduals with missing 6-MWT at 6 months (unable to per-
form or lost to follow-up), projected simulations estimate 
90% power at an overall 2-sided significance level of 
0.01, accounting for one interim analysis.

For the top secondary composite (time to cardio-
vascular death or hospitalization for HF), there was an 
assumed event rate of 0.0128 per month in the control 
arm which represents a conservative 75% discounting of 
the event rate obtained by the FCM meta-analysis.23 The 
anticipated hazard ratio was set at 0.80 (20% reduction). 
Uniform enrollment was assumed over the period of 30 
months, with an anticipated minimum follow-up of 12 
months, anticipated maximum follow-up of 42 months, 
and monthly loss to follow-up of 0.0021 (2.5% annual-
ized). With these assumptions, 1500 per study arm (3000 
total) provides 90% power to reject the null hypothesis of 
no difference between treatment arms when tested at an 
overall 2-sided level of significance α=0.05, accounting 
for the interim analysis. This results in a total of 771 par-
ticipants with an event necessary to achieve the desired 
power for this top secondary end point; the trial will con-
tinue until this number of participants with an event has 
occurred. Cardiovascular death or hospitalization for HF 
will be analyzed as time-to-first event. The primary and 
top secondary outcome will be tested sequentially, and 
thus, no multiplicity adjustment is necessary.

One interim analysis is planned to determine if an 
early stopping for an overwhelming efficacy should be 
recommended. This analysis will be conducted after 
2250 (75%) participants have been enrolled. Signifi-
cance level will be set at 0.0001 for this analysis, result-
ing in an adjusted significance level for the final analysis 
of 0.0099 for the primary end point and 0.0499 for the 
first secondary end point, preserving the overall signifi-
cance at 0.01 and 0.05, respectively.

Study recruitment is projected to be completed in 
September of 2021 with last follow-up through Septem-
ber 2022 with planned reporting in the fourth quarter of 
2022 or first quarter of 2023.

Funding and Study Organization
The trial is sponsored by American Regent, Inc, a Daiichi 
Sankyo Group company, with trial coordination provided 
by the Duke Clinical Research Institute (Durham, NC) in 
collaboration with academic partners at the Canadian 
VIGOUR Centre (CVC, Edmonton, Canada), South Aus-
tralian Health & Medical Research Institute (SAHMRI, 
Adelaide, Australia), and Green Lane Coordinating Cen-
tre (GLCC; Auckland, New Zealand). Trial expansion 
to Eastern Europe, led by KCR (Warsaw, Poland), will 
include study sites in Bulgaria, Czech Republic, Georgia, 
Hungary, Poland, Russia, and Ukraine. Overall responsi-
bility for the oversight and management of the trial lies 
with an assigned Steering Committee comprising aca-
demic investigators from the United States, Canada, 
Australia, New Zealand, and Eastern Europe who are 
experts in their field, as well as sponsor representatives. 
The Data Safety Monitoring Board includes specialists in 
HF and an independent statistician responsible for active 
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surveillance of safety data including all adverse and seri-
ous adverse events. Members of the Steering Committee 
and Data Safety Monitoring Board are listed in Table IV in 
the Data Supplement.

Ethical Considerations
The HEART-FID trial is designed to comply with the Dec-
laration of Helsinki and Good Clinical Practice Guide-
lines. The institutional review board at each participating 
center independently approved the protocol, and written 
informed consent will be obtained from all study patients 
before enrollment.

DISCUSSION
The HEART-FID trial is a multicenter, randomized, dou-
ble-blind trial designed to assess the efficacy and safety 
of intravenous FCM versus placebo in the treatment 
of symptomatic patients in HFrEF with ID. The study  
rationale is based on epidemiological data and mecha-
nistic studies,7–9 as well as modest-sized clinical trials 
primarily from Europe that were designed to evaluate the 
response to intravenous FCM in patients in HFrEF with 
ID.10,11,24,25 Prior to the recently published AFFIRM-AHF 
trial, previously published trials of iron repletion in HFrEF 
with ID have been underpowered for clinical events and, 
therefore, unable to comprehensively evaluate treatment-
related mortality and morbidity. Notably, the HEART-FID 
trial has a novel hierarchical composite end point of mor-
tality and morbidity (hospitalizations and change in the 
6MWT distance as a measure of functional status) and 
will provide an understanding of ongoing FCM repletion 
needs in the HFrEF with ID patient population.

Several aspects of the symptomatic HFrEF with ID 
study population merit mention. Eligible patients with 
HFrEF require comorbid ID confirmed by laboratory stud-
ies. Epidemiological evidence supports the fact that ID is 
common among patients with HFrEF and that iron reple-
tion is associated with improvements in health outcomes, 
HRQOL, and functional capacity independent of baseline 
hemoglobin concentrations.10,11 Given the laboratory crite-
ria for ID (defined as ferritin <100 ng/mL or ferritin 100–
300 ng/mL with a transferrin saturation <20%), valuable 
information will be obtained for patients with HFrEF 
with ID and ID anemia. HEART-FID is currently the larg-
est randomized, double-blind, placebo-controlled trial to 
assess recurrent subsequent iron repletion requirements 
for HFrEF with ID after initial FCM treatment. In addition 
to characterizing iron retreatment patterns, the study find-
ings will provide insights on postexposure safety parame-
ters, including hypersensitivity and anaphylactic reactions 
as well as adverse events of special interest such as 
changes in serum phosphate levels.26,27

Prior trials in support of HEART-FID were not pow-
ered a priori to assess clinical events, yet findings from 

the CONFIRM-HF (Ferric Carboxymaltose Evaluation on 
Performance in Patients with Iron Deficiency in Combi-
nation with Chronic Heart Failure) trial were that FCM 
compared with placebo was associated with a 60% 
reduction in hospitalizations for HF over 12 months of 
follow-up.11 A subsequent meta-analysis of multiple clini-
cal trials reported that FCM-treated patients experienced 
a significant reduction in the composite of all-cause 
mortality or hospitalizations for HF.23 In contrast, the 
24-week EFFECT-HF (Effect of Ferric Carboxymaltose 
on Exercise) trial of 174 study participants who received 
FCM, compared with standard of care, was associated 
with more hospitalizations (37 versus 21), including hos-
pitalizations for HF, other cardiovascular-related events, 
and noncardiovascular events.12 Together, these stud-
ies provide a foundation for the HEART-FID trial design 
to definitively assess the efficacy and safety of FCM in 
patients with symptomatic HFrEF with ID.

Importantly, HEART-FID is one of several IV iron stud-
ies evaluating clinical outcomes in patients with HFrEF 
(and mid-range EF) as have been recently reviewed.17 
The AFFIRM-AHF (Study to Compare Ferric Carboxy-
maltose With Placebo in Patients With Acute Heart 
Failure and Iron Deficiency) trial28 has recently reported 
the topline result in a sample of 1132 patients recruited 
during acute HF (after stabilization) with left ventricular 
ejection fraction <50%.29 The study evaluating FCM in 
this patient population missed statistical significance on 
its composite primary end point of reducing the risk of 
total HF hospitalizations and cardiovascular death. A pre-
specified sensitivity analysis considering the impact of 
the COVID-19 pandemic, revealed a statistically signifi-
cant difference in favor of FCM on cardiovascular mortal-
ity and hospitalization for heart failure. The 2 other large 
ongoing trials are FAIR-HF-2 (target N=1200, chronic 
HFrEF with left ventricular ejection fraction ≤45%, FCM, 
event-driven with primary end point of recurrent hospi-
talizations for HF and CV death) and IRONMAN (target 
N=1300 from the United Kingdom, chronic HFrEF with 
left ventricular ejection fraction<45%, iron [III] isomalto-
side, 120-weeks with primary end points of CV death 
or hospitalization for worsening HF—first and recur-
rent). HEART-FID, which will be the largest of these tri-
als, focuses on the chronic HFrEF population and is the 
only one with a primary end point that includes functional 
status.

Several challenges and potential limitations of the 
study warrant acknowledgment. First, as a double-blind 
trial, there is a potential for unblinding, given that FCM is 
an intravenous brown-colored drug while normal saline 
is the placebo comparator. Rigorous procedures have 
been implemented at all sites, including either masking 
the patient or covering the infusing intravenous tubing 
as well as having both blinded and unblinded site staff 
for study drug administration and follow-up assessment 
of laboratory study parameters. Second, the anticipated 
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findings for the HEART-FID trial will be limited to patients 
with HFrEF and not be generalizable to patients with HF 
with preserved EF.

In conclusion, ID is highly prevalent in patients 
with HFrEF and is associated with increased risk 
of CV morbidity and mortality. Several nonregistra-
tional studies in HFrEF with ID study populations 
reported an early and sustained improvement in signs 
and symptoms of HF, disease-specific, and generic 
HRQOL, and functional capacity after FCM expo-
sure. The design, execution, and planned analysis of 
HEART-FID as a registrational trial will inform on the 
efficacy and safety of FCM as treatment for patients 
with symptomatic HFrEF with ID and its therapeutic 
role in this patient population.
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