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Aims Iron deficiency (ID) and anaemia are common in patients with chronic heart failure (CHF). The presence of anaemia
is associated with increased morbidity and mortality in CHF, and ID is a major reason for the development of
anaemia. Preliminary studies using intravenous (i.v.) iron supplementation alone in patients with CHF and ID have
shown improvements in symptom status. FAIR-HF (Clinical Trials.gov NCT00520780) was designed to determine
the effect of iv. iron repletion therapy using ferric carboxymaltose on self-reported patient global assessment
(PGA) and New York Heart Association (NYHA) in patients with CHF and ID.

Methods This is a multi-centre, randomized, double-blind, placebo-controlled study recruiting ambulatory patients with symp-

and results tomatic CHF with LVEF < 40% (NYHA Il) or <45% (NYHA lll), ID [ferritin <100 ng/mL or ferritin 100—300 ng/mL
when transferrin saturation (TSAT) < 20%], and haemoglobin 9.5—13.5 g/dL. Patients were randomized in a 2:1 ratio
to receive ferric carboxymaltose (Ferinject™) 200 mg iron iv. or saline iv. weekly until iron repletion (correction
phase), then monthly until Week 24 (maintenance phase). Primary endpoints are (i) self-reported PGA at Week
24 and (ii) NYHA class at Week 24, adjusted for baseline NYHA class.

Conclusion This study will provide evidence on the efficacy and safety of iron repletion with ferric carboxymaltose in CHF
patients with ID with and without anaemia.
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Introduction

Chronic heart failure (CHF) results in poor life expectancy,
impaired quality of life, repeated hospitalizations and is a consider-
able economic burden to society.! Despite advances in its treat-
ment, the prognosis of CHF remains ominous,” and in developed
countries, total expenditure on heart failure ranges between 1
and 2% of the total healthcare budget.?

Patients with CHF often suffer from greatly reduced exercise
capacity, which manifests itself as excessive fatigue and breathless-
ness. These symptoms are poorly related to myocardial function
and lead to a decrease in quality of life and high morbidity.*
Numerous mechanisms may underlie exercise limitation in CHF,
and among them inadequate oxygen supply and impaired
oxygen utilization by the exercising skeletal muscle.>® Thera-
peutic options to improve functional capacity are still very
limited, but it is plausible that targeting abnormalities impeding
oxygen transportation and/or utilization may confer functional
benefits.

Iron plays a crucial role in oxygen uptake and transport [as part
of the ferrous ring of haemoglobin (Hb)], oxygen storage (as a
component of myoglobin), oxygen metabolism, and energy pro-
duction (as a component of oxidative enzymes and respiratory
chain proteins) and is involved in er‘y‘chropoiesis.7'8 Therefore,
iron deficiency (ID), with or without concomitant anaemia, may
be associated with reduced functional capacity and is often
accompanied by subjective complaints of poor physical condition
with objective indices of exercise intolerance such as diminished
oxygen consumption, and attenuated submaximal exercise per-
formance (Figure 1).9'10 The correction of ID in anaemic and non-
anaemic patients without heart failure has been shown to improve
cognitive, symptomatic, and exercise |;>er'formamce.11'12 If clinical
symptomatology of CHF resembles that of ID, one can simply
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Figure | Effect of iron deficiency on erythropoiesis and
oxygen metabolism. Adapted from Haas and Brownlie’ and
Dallman."®

imply impaired iron homeostasis as one of the mechanisms
underlying exercise intolerance in CHF. Interestingly, ID as a
problem in the CHF syndrome has only recently gained clinical
interest, which coincided with the recognition of anaemia as a
frequent co-morbidity in CHF.

Estimates of the prevalence of anaemia in patients with CHF
vary significantly, from 4 to 61%, and are related to clinical charac-
teristics of the studied population. Anaemia is more common in
the elderly, those with advanced CHF, concomitant renal dysfunc-
tion, diabetes mellitus, greater oedema, lower blood pressure,
higher use of diuretics, and elevated levels of neurohormones
and proinflammatory cy‘cokines.13 Recent data from a cohort of
6159 consecutive outpatients with stable CHF revealed a preva-
lence of anaemia at baseline of 17%, with new-onset anaemia
developing at 6-month follow-up in 16% of patients without
prior anaemia."* Data from clinical trials have shown that during
the course of 1 year, new anaemia developed in 10-17% of
CHF patien'cs.15‘16 In CHF patients, even mild anaemia is associated
with worsening of symptoms, increased New York Heart Associ-
ation (NYHA) class and impaired functional capacity, quality of
life, and survival'” The cost of hospitalization for anaemic CHF
patients is higher than for non-anaemic CHF patients.®

Anaemia of chronic disease is characterized by a marked dysre-
gulation of iron metabolism, in particular by a reduced level of iron
available for erythropoiesis. Chronic heart failure is an inflamma-
tory state with elevated levels of proinflammatory cytokines,
which in turn block the intestinal absorption of iron and the
release of iron, derived from phagocytised senescent red blood
cells from the reticuloendothelial system, causing a ‘reticuloen-
dothelial block’."® Hepcidin, a small peptide produced by the
liver in response to proinflammatory cytokines, has been shown
to play a key role in the control of these |;>rocesses.20 In this clinical
situation, decreased iron absorption together with an accumulation
within the reticuloendothelial stores leads to limited iron avail-
ability for erythropoiesis and subsequently
anaemia." Since the main feature of this type of anaemia is an
impaired mobilization of iron from cells, it may occur despite ade-
quate iron stores in the body and, it is named ‘functional ID’ in con-
trast to absolute ID, when body iron stores are significantly
depleted.

Ferric carboxymaltose, a new intravenous (i.v.) iron preparation,
is designed to provide a high iron bioavailability without the disad-
vantageous characteristics associated with iron dextran, ferric glu-
conate, and iron sucrose therapy. Ferric carboxymaltose is
dextran-free and thus does not react with dextran antibodies

iron-deficient

(therefore not requiring a test dose) and has a pH between 5.0
and 7.0. The pharmacokinetic properties of ferric carboxymaltose
in humans lie between those of iron dextran and iron sucrose, i.e.
the calculated terminal half-life is ~16 h (in comparison to 3—4
days for iron dextran and 6 h for iron sucrose). The mechanism
and the extent of utilization of iron are similar to that of iron
sucrose.”!

FAIR-HF (Ferinject™ Assessment in patients with IRon deficiency
and chronic Heart Failure) was designed to test whether correc-
tion of ID using i.v. iron (ferric carboxymaltose) confers benefits
in symptomatic CHF patients with and without anaemia.
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Methods
Study design

FAIR-HF is a multi-centre, double-blind, randomized, placebo-controlled
parallel group study which is being conducted in 75 study sites mainly in
Europe and Argentina. The study design is summarized in Figure 2.

The study is conducted in accordance with the principles stated in
the Declaration of Helsinki (1996), International Conference on Har-
monisation Good Clinical Practice, and local and national regulations.
Written informed consent has been provided by all patients prior to
any study-related procedures.

Eligibility

The main FAIR-HF study inclusion and exclusion criteria are listed in
Table 1. Briefly, ambulatory CHF patients in NYHA class Il or I,
with a LVEF <40% (NYHA Il) or <45% (NYHA lll), with presence
of ID (defined as ferritin <100 ng/mL or ferritin 100—300 ng/mL
when TSAT <20%) and Hb between 9.5 and 13.5 g/dL (all at screen-
ing) were included. Patients with uncontrolled hypertension, other sig-
nificant heart disease, inflammation, or significantly impaired liver or
renal function were excluded. Pregnant women were excluded, and
women with childbearing potential must not become pregnant
during the study.

Signed Informed Consent

Screening and Baseline

Ambulatory CHF patients in NYHA class Il or lll,
LVEF <40% (NYHA II) or £45% (NYHA Il1),
ID (ferritin <100 ng/ml, or ferritin 100-300 ng/ml when TSAT <20%)
and haemoglobin 9.5 — 13.5 g/dI

Randomisation
2:1; n = 442 (planned)

A 4

Ferric carboxymaltose

Correction Phase:

200 mg i.v. iron as ferric
carboxymaltose in 4 ml
administered weekly until iron
repletion per Ganzoni formula

22

Maintenance Phase:

200 mg i.v. iron as ferric
carboxymaltose administered
every 4 weeks until Week 24

Placebo

Correction Phase:
4 mli.v. normal saline
administered weekly

Maintenance Phase:
4 mli.v. normal saline every 4
weeks until Week 24

End of Study
Completed 2 weeks after last treatment

Primary Endpoints:
Self-reported PGA score at Week 24 and
NYHA class at Week 24

Figure 2 Study flow-chart. Abbreviations: CHF, chronic heart failure; ID, iron deficiency; i.v., intravenous; LVEF, left ventricular ejection frac-
tion; NYHA, New York Heart Association; PGA, patient global assessment; TSAT, transferrin saturation.
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Table | Summary of key inclusion and exclusion criteria at screening

Key inclusion criteria

NYHA lI-1ll functional class due to stable symptomatic CHF and all of the
following

Two weeks without cardiac hospitalization

Patients in NYHA |I: acute care admission or emergency room visit for
worsening heart failure within 24 months prior to start of treatment

On optimal pharmacological treatment which includes a diuretic, a
beta-blocker, and/or an ACE-inhibitor or ARB as determined by the
investigator, unless contraindicated or not tolerated

No dose changes of heart failure drugs during the last 2 weeks (exception:
diuretics)
No introduction of a new heart failure drug class during the last 4 weeks
LVEF <40% for patients in NYHA Il and LVEF < 45% in NYHA lI
Hb: 9.5-13.5 g/dL

Evidence of absolute or functional iron deficiency: screening ferritin
<100 ng/mL or 100—300 ng/mL when TSAT < 20%

Patient must be able to perform the 6 minute walk test according to
investigator judgement

Key exclusion criteria

Known active infection, C-reactive protein>20 mg/L, clinically significant
bleeding, active malignancy

ALT or AST >3x upper limit of normal
Anaemia due to reasons other than iron deficiency (e.g.
haemoglobinopathy)

Immunosuppressive therapy or renal dialysis

History of erythropoietin, i.v. or oral iron therapy, and blood transfusion in
previous 12 weeks and/or such therapy planned within the next 6
months

Unstable angina pectoris, clinically significant uncorrected valvular disease
or left ventricular outflow obstruction, obstructive cardiomyopathy

Acute myocardial infarction or acute coronary syndrome, transient
ischaemic attack or stroke within the last 3 months

Coronary-artery bypass graft, percutaneous intervention (e.g. cardiac,
cerebrovascular, aortic; diagnostic catheters are allowed) or major
surgery, including thoracic and cardiac surgery, within the last 3 months

ACE, angiotensin-converting enzyme; ALT, alanine transaminase; ARB, angiotensin Il receptor blocker; AST, aspartate transaminase; CHF, chronic heart failure; Hb, haemoglobin;
i.v., intravenous; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; TSAT, transferrin saturation.

Screening and randomization

Randomization was achieved using a central Interactive Voice
Response System to allocate patients to treatment groups and avoid
any selection bias. Patients were stratified according to regions and
randomized in a 2:1 ratio (ferric carboxymaltose:placebo).

Study treatment

Active treatment

Ferric carboxymaltose solution (Ferinject®, Vifor International) for
parenteral application, 50 mg iron/mL iron. Medication is given as an
i.v. bolus of 200 mg iron in 4 mL (can be 100 mg iron i.v. in 2 mL for
last injection in correction phase).

Placebo
Normal saline (0.9% w/v NaCl) is administered in analogy to the active
treatment.

For all patients, the total iron dose required for iron repletion is cal-
culated at baseline, based on the mean of two Hb values obtained on
site during the screening period. Calculations are done using the
Ganzoni formula.*?

Iron deficit [mg] = body weight (b.w.) [kg]" x (15 — actual Hb)
[g/dL] x 2.4% 4 500 [mg]

fIn patients with a body mass index >25, a normalized weight will be used to calcu-
late the iron deficit. Normalized weight [kg] = 25 x height [m] x height [m].
fTFactor 2.4 = 0.0034 (iron content Hb = 0.34%) x 0.07 (blood volume = 7% of
body weight) x 10000 (conversion g/dL to mg/L).

Depot iron.

In both treatment groups, study drug is administered in doses of
4 mL once weekly up to calculated iron repletion. The calculated
dose is rounded to the next 100 mg iron. After the correction
phase, study drug is given monthly in doses of 4 mL from Week 8
(or week 12, depending on the number of infusions required during
the correction phase) until Week 24 (maintenance phase).

Adjustment algorithm

In case of elevated levels of ferritin >800 ng/mL or ferritin >500 ng/mL
when TSAT >50% or Hb >16 g/dL at any stage, iron treatment is
discontinued and placebo is given instead. In this case, ferritin,
TSAT, and Hb are re-checked every 2 weeks (correction phase) or
every 4 weeks (maintenance phase). Once ferritin has dropped to
<400 ng/mL and TSAT to <45% and Hb to <16 g/dL, treatment
with iron can be restarted. In case severe anaemia develops (i.e.
Hb <9 g/dL), the patient is to discontinue treatment but remain in
the study, and further management of anaemia is at the investigator’s
discretion.

Blinding

The ferric carboxymaltose solution is dark brown in appearance and is
therefore easily distinguishable from the placebo (0.9% saline). Hence,
unblinded study personnel (at least one physician) not involved in any
study assessments are responsible for preparing and administering the
study treatment injections in black syringes and using a curtain (or
similar) to maintain patient blinding. Unblinded personnel make sure
the patient is not able to observe the preparation of study treatment
injections. To ensure the blinded investigator remains blinded, post-
baseline iron values are sent by the central laboratory only to the



1088

S.D. Anker et al.

unblinded personnel, who then are responsible for evaluating the pres-
ence of elevated iron levels or severe anaemia. In case of elevated iron
parameters or severe anaemia, the unblinded physician amends the
study treatment as described above.

Assessments

Planned clinical assessments for efficacy are completed for all patients
who start investigational drug. In addition to screening and baseline
visits, assessments are completed at Weeks 4, 12, and 24. A follow-up
visit is completed at Week 26 (or within 2 weeks after last treatment).
Primary efficacy assessments for NYHA functional class and self-
reported patient global assessment (PGA) are performed at weeks
4,12 and 24.

Study endpoints
The primary endpoints are self-reported PGA score at Week 24 and
NYHA class at Week 24, adjusted for baseline NYHA class.

Key secondary endpoints are:

e PGA score at Weeks 4 and 12

e NYHA class at Weeks 4 and 12, adjusted for baseline NYHA class

e Six minute walk test (6MWT) distance at Weeks 4, 12, and 24,
adjusted for baseline distance

e Kansas City Cardiomyopathy Questionnaire scores (overall
summary score and all sub-scores) at Weeks 4, 12, and 24, adjusted
for baseline

e European Quality of Life-5 Dimensions (EQ-5D) questionnaire
score (visual assessment score and all sub-scores) at Weeks 4, 12,
and 24, adjusted for baseline

e Health resource utilization at each assessment time point

e Days alive and out of hospital

e Hospitalization (total, cardiovascular, due to worsening of CHF)

e Mortality (total, cardiovascular, due to worsening of CHF)

e Change in estimated glomerular filtration rate (e-GFR)

e Standard safety assessments (adverse events, vital signs, physical
examinations, 12-lead electrocardiograms, clinical laboratory panels).

Statistical considerations

Sample size

Sample size calculations are based on the PGA score and NYHA class
24 weeks after start of iron repletion. A two-group t-test with a 0.025
two-sided significance level has 90% power to detect a difference in
PGA score means of 0.900, assuming that the common standard devi-
ation is 2.407, when the sample sizes in the two groups are 134 and
268, respectively (a total sample size of 402). A two-group t-test
with a 0.025 two-sided significance level has 90% power to detect a
difference in NYHA class means of 0.500, assuming that the
common standard deviation is 1.337, when the sample sizes in the
two groups are 134 and 268, respectively (a total sample size of
402). With an estimated rate of 10% of patients without a Week 24
assessment, we aimed to recruit 442 patients.

Statistical analysis

Two analysis populations will be distinguished—full analysis set (FAS)
and per-protocol (PP) analysis population. The analysis will be per-
formed according to the intention-to-treat principle, by assigned
study treatment and ignoring changes to study treatment during
follow-up. The FAS will comprise all patients for whom study treat-
ment administration was started. The PP analysis population will com-
prise all patients for whom study treatment administration was started
and for whom no major baseline protocol violations were present.
Analyses will be available for the FAS and PP analysis populations.

The primary efficacy analysis will be based on the FAS. For the
primary efficacy analysis, the 24 week changes from baseline for the
two co-primary outcomes (i.e. NYHA class, adjusted for the baseline
value, and the PGA score) will be compared using standard, two-sided
significance tests. Alpha adjustment will be made using the method of
Benjamini and Hochberg.>® The P-values for the two tests (P-value of
the treatment covariate in the ordered polytomous regression for the
PGA and NYHA values, respectively) will be ordered in size (P1<P,).
P, will be compared with a significance level of 5%. If P, < 5%, both
alternative hypotheses will be proven. If P,>5% and Py < 2.5%, the
corresponding alternative hypothesis of the smaller P-value (H1) will
be proven. Time-to-event data will be analysed by Kaplan—Meier
plots and appropriate event rates using person-time ‘at risk’ denomi-
nators will be given. Secondary and subgroup analyses for efficacy
and safety analyses will also be performed. Descriptive statistics will
include means, standard deviations, medians, and ranges for continuous
variables (including changes), and frequency distributions for discrete
variables. The Statistical Analysis Plan will clearly describe the analytic
methods that will be used to analyse the data.

Study management

A Data Safety Monitoring Board (DSMB) independently monitors the
safety of the study participants and suggests amendments to the pro-
tocol if deemed necessary for reasons of patient safety or feasibility
of study procedures. The DSMB also includes an independent statis-
tician. The independent statistician performs analyses on safety data
in support of the DSMB during the study. To minimize potential
bias, DSMB members do not have direct contact with the study site
personnel or with study patients.

Study status

The study protocol and amendments have been approved by all
relevant regulatory authorities and participating centre’s Ethics
Committees. The first patient was randomized on 13 July 2007, and
the last patient was randomized on 30 December 2008.

Discussion

Studies on the epidemiology and pathophysiology of ID in CHF are
rare, and there is no gold standard to diagnose ID in CHF. Ezeko-
witz et al** have shown that, according to hospital discharge
records, 17% of CHF patients had anaemia and, of the latter,
21% also show a diagnosis of ID. Case records as source of epide-
miological information, however, require physicians to remember
this issue and to perform appropriate diagnostic tests. Hence
this may be an underestimate of the true frequency of ID in
CHF. Opasich et al.> studied 148 patients with CHF and low Hb
level. They found that the majority of the patients (57%) presented
with anaemia of chronic disease, and in this group nearly all (92%)
demonstrated defective iron supply for erythropoiesis and/or
blunted endogenous erythropoietin production. Nanas et al*®
used bone marrow biopsies to investigate the aetiology of
anaemia in advanced CHF in 37 patients admitted to hospital
(NYHA 1V, mean LVEF 22%). The authors found that 73% of
them suffered from ID anaemia, as confirmed by the depletion
of iron stores in the bone marrow aspirates. Interestingly, iron-
deficient patients had fairly normal levels of iron metabolism
blood biomarkers (i.e. ferritin, transferrin saturation (TSAT),

L27

iron). Grzeslo et al.”" reported a high prevalence of ID among



Table 2 Summary of previous studies using intravenous iron in patients with chronic heart failure

Authors

Bolger et al.*'

Toblii et al.*

Okonko et al.*?

Usmanov et al.>*

n

40

35

32

Design

Open, no control

Double-blind,
randomized,
placebo-controlled

Single blind, randomized,
controlled

Open, no control

Inclusion (Hb, ferritin)

Hb < 12 g/dL and Ferritin < 400 ng/
mL

Hb < 12.5 g/dL for men; <11.5 g/
dL for women

Ferritin <100 ng/mL and/or
TSAT < 20%

Hb < 12.5 g/dL (anaemic group)

12.5-14.5 g/dl (non-anaemic group)

Ferritin <100 ng/mL or 100—
300 ng/mL with TSAT < 20%

Hb < 11 g/dL

Ferritin not specified

Regimen and total iron dose per
protocol

Iron sucrose, maximum 1000 mg iron i.v. over
a 17-day period (200 mg iron on Days 1, 3,
5, plus Days 15 and 17, if ferritin <400 ng/
mL on day 12)

Iron sucrose, 200 mg iron i.v. weekly for
5 weeks (total 1000 mg iron)

Iron sucrose, 200 mg iron i.v. weekly until
ferritin >500 ng/mL (correction phase),
then 200 mg iron every 4 weeks
(maintenance phase) to Week 16

Required iron dose calculated using Ganzoni
formula: body weight (kg) x 2.4 x [15—
patient’s Hb (g/dl)] + 500 mg (for stores)

Iron sucrose, 100 mg iron i.v. three times
weekly for 3 weeks, then once weekly for
23 weeks (total 3200 mg iron)

Follow-up
time

3 months

6 months

4 months

6 months

Key results

+QolL
1 Exercise capacity (6MWD)
1+Hb

1+Qol

1 Exercise capacity (6MWD)
+LVEF

| Hospitalizations

INYHA

4 Renal function
JNT-proBNP level

JHF symptoms (PGA)

1 Exercise tolerance (peak VO,)

INYHA
| Fatigue score

+Hb

JNYHA (in NYHA class Ill patients)
Echocardiographic indices: | PWT, | ST (in

NYHA class ll), | LVESD, |LVESV, |LVEDD
(in NYHA class Ill), | LVEDYV, | LVMI, +LVEF
(in NYHA class Il

6MWT, 6 min walking distance; Hb, haemoglobin; HF, heart failure; i.v., intravenous; LV, left ventricular; LVEDD, left ventricular end-diastolic diameter; LVEDV, left ventricular end-diastolic volume; LVEF, left ventricular ejection fraction;
LVESD, left ventricular end-systolic diameter; LVESV, left ventricular end-systolic volume; LVMI, left ventricular mass index; NT-proBNP, NT-pro-brain natriuretic peptide; NYHA, New York Heart Association; PGA, Patient’s Global
Assessment; PWT, posterior wall thickness; QoL, quality of life; ST, septal thickness; TSAT, transferrin saturation; VO,, oxygen consumption.
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an unselected cohort of CHF patients. The authors studied
165 consecutive, symptomatic, stable CHF patients under
optimal pharmacological therapy and used the following laboratory
criteria of ID: ferritin <100 ng/mL or if ferritin 100—300 ng/mL,
TSAT < 20%. Thirty-eight percent of patients fulfilled laboratory
criteria for ID, which was related to disease severity and status
of low-grade inflammation. They also reported that ID was associ-
ated with poor outcome independently of standard prognostica-
tors and Hb level”’

In disease areas other than HF, ID has been linked to the pres-
ence of anaemia, and several studies have investigated the effects of
a combination of treatment based on erythropoiesis stimulating
agents with oral or i.v. iron. Many of these studies demonstrated
meaningful benefits of such therapy, not only to correct anaemia
or ID, but also to improve clinical indices.”®7° A study investi-
gating the effects of darbepoietin alpha given together with i.v.
iron to CHF patients is not available.

Patients with CHF suffer from excessive fatigue, breathlessness,
and a reduced exercise capacity that all lead to decreased quality of
life. Iron deficiency, either with or without anaemia, can worsen all
these symptoms. If correction of ID in anaemic and non-anaemic
patients with CHF using i.v. iron could be linked with clinical
benefits, this would ultimately prove the pathophysiological impor-
tance of ID in CHF. To date, four studies have been reported
(Table 2). Bolger et al*" in a short study, showed that iron given
intravenously as iron sucrose over 5—17 days improved Hb,
reduced symptoms and improved exercise capacity over a
3-month follow-up period in anaemic patients with CHF. Toblli
et al.3* further demonstrated that 5 weeks of i.v. iron sucrose treat-
ment in anaemic CHF patients (baseline NYHA class Ill or IV and
LVEF < 35%) improved quality of life, 6MWT distance, and LVEF
and reduced the number of hospitalizations compared with con-
trols. Plasma levels of N-terminal pro-brain natriuretic peptide
and C-reactive protein also decreased.

Another study by Okonko et al*® confirmed benefits of i.v. iron
loading with iron sucrose in CHF patients. The authors random-
ized 35 (18 anaemic and 17 non-anaemic) patients with sympto-
matic CHF and abnormal iron metabolism to 16 weeks of i.v.
iron sucrose or no treatment. Iron therapy was well tolerated
and improved exercise capacity and symptoms. Benefits were
more evident in anaemic patients. Increments in peak oxygen con-
sumption related only to increments in TSAT, a putative marker of
circulating iron status, but not to changes in Hb levels. Finally, in
patients with severe CHF, anaemia and chronic kidney insuffi-
ciency, Usmanov et al®* demonstrated that correction of
anaemia using iv. iron sucrose over a prolonged period
(26 weeks) resulted in beneficial effects on electrocardiographic
indices of cardiac remodelling, including improvement in cardiac
hypertrophy, cardiac dilation, and ejection fraction. An improve-
ment in NYHA status was observed in 47% of NYHA class Il
patients, but no improvement was seen in NYHA class IV patients.

In patients with chronic CHF and ID, treatment with oral iron
has not been assessed in a double blind study. Oral iron has gastro-
intestinal side effects and limited absorption, which may limit its
use in chronic illness.

Furthermore, a pilot, randomized, double-blind, controlled
phase Il study® was previously conducted to compare the efficacy

and safety of ferric carboxymaltose and iron sucrose vs. standard
therapy in 72 patients with CHF (NYHA 1I-IV class), renal
failure (GFR < 60 mL/min) and ID (Hb at screening: 10—14.5 g/dL;
ferritin <100 ng/mL or 100—-300 ng/mL with TSAT < 20%, or
hypochromic red cells >10%). Iron was dosed weekly (i.v. injec-
tions of 200 mg iron or 100 mg iron for the last dose, if necessary)
until the calculated iron dose was reached, then one injection
(200 mg iron) every 4 weeks until Week 123 From this
12-week pilot study, an improvement in PGA score was observed
in 80% of patients in the ferric carboxymaltose group and in 74% of
patients in the iron sucrose group, and an improvement in NYHA
class by one step, from baseline to last observation, was observed
in 23 and 33% of patients, respectively. Also, a lesser proportion of
patients in the placebo group showed an improvement in PGA
score or improvement in NYHA class (47 and 13%, respectively).
However, none of the between group differences in PGA or
change in NYHA between last observation and baseline was stat-
istically significant (Data on file, Vifor Pharma Ltd). The dosing
schedule used in this study in patients with CHF did not raise
any clinically relevant safety concerns; the safety profile of ferric
carboxymaltose was similar to that of placebo.>® Although these
data are encouraging, they require confirmation in a larger
placebo controlled study.

FAIR-HF is an international, multi-centre, randomized, placebo
controlled study and it will provide important efficacy and safety
information on the impact of i.v. iron supplementation in CHF.
FAIR-HF will enable us to make statements about the health econ-
omic impact that i.v. iron therapy may have in CHF patients.
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Supplementary material is available at European Journal of Heart
Failure online.
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