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Background: Iron deficiency is a common comorbidity in patients with heart failure. Iron deficiency
impairs exercise capacity, reduces the quality of life, and increases hospitalization rate and mortality
risk regardless of anaemia. A high prevalence of iron deficiency has been found in patients with HF
with reduced ejection fraction. Our study aimed to assess the effects of intravenous iron therapy on
clinical condition, left ventricular function and quality of life in patients who suffered of chronic heart
failure and concomitant iron deficiency. Material and Methods: The present study compressed 62
patients (29 males, 33 females) with advanced heart failure. The study group was divided into three
small groups: one that was treated with intravenous iron, one with oral iron, and the third without
treatment. The duration of treatment was 24 weeks. In all, general physical, clinical, laboratory, and
echocardiographic examinations were performed, before and after treatment, and compared between
them, for each group. At the beginning and at the end of the study all patients underwent the Kansas
City Cardiomyopathy Questionnaire. Results: The NYHA class showed a significant improvement
after intravenous iron. The prevalence of heart failure-related edema was also significantly reduced
from 67% before treatment to 47% after that (p = 0.036). The rate of hospitalization in the
intravenous iron group was considerably reduced from 47% to 17% (P < 0.001). The treatment of iron
deficiency in this group of subjects got a significant improvement in KCCQ total score. Conclusions:
Iron deficiency is associated with increased morbidity and mortality in heart failure patients.
Intravenously correcting iron deficiency has emerged as a promising treatment in heart failure,

improving symptoms, quality of life, exercise capacity, and reducing hospitalizations.

INTRODUCTION

Heart failure (HF) represents a highly prevalent worldwide
disease. It is estimated that its incidence will significantly rise
within the near future. HF is a clinical syndrome presenting
with typical symptoms like breathlessness, ankle swelling, and
fatigue. HF is caused by a structural and/or functional cardiac
abnormality, resulting in a reduced cardiac output and/or an
elevated intracardiac pressure when the patients are at rest or
during phases of stress. (1)Iron deficiency (ID), is common in
chronic HF and, in the presence or absence of anemia, is
associated with poorer quality of life, exercise capacity, and
prognosis. (2)The prevalence of ID in chronic HF patients
ranges from 50% in Europe (3) to 61% in a multi-ethnic Asian
population.(4) A high prevalence of ID has been found in
patients with HF with reduced ejection fraction (HFrEF). It is
one of the commonest associations in patients of HF and has
been shown to be associated with increased mortality in both
acute and chronic heart failure (5). It has also been reported
that anemia is a predictor of mortality in chronic HF patients
regardless of whether their left ventricular ejection fraction
(LVEF) is preserved or reduced (6).
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Of note, correction of iron deficiency is associated with
improved outcomes (7) that has prompted leading cardiology
organizations to issue a class IIb recommendation screening
and correction of ID in patients with HF (8,9)With every 1
g/dL fall in hemoglobin level, the chances of HF rise by
15.8%. (10). The aim of this study was to assess a cohort of
patients hospitalized with HF for (1) the prevalence of anemia
and (2) the existence of correlations parameters reflecting the
severity of heart failure and the grade of anemia, and (3) how
the correction of ID with venous preparations affects the
NYHA scale of heart failure and quality of life.

METHODS

We collected data from 62 patients (29 men, 33 women, mean
age 67.5 years) hospitalized with decompensated heart failure
with reduced ejection fraction and ID. The diagnosis of HF
satisfied European Society of Cardiology criteria at the time of
data collection (2012 Guidelines), and was based on each
patient’s clinical presentation, history and examination
findings. Left ventricular ejection fraction (LVEF) < 50% and
> 50%, determined quantitatively on transthoracic
echocardiogram, defined heart failure with a reduced ejection
fraction (HFrEF) and heart failure with a preserved ejection
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fraction (HFpEF), respectively. (11)Exclusion criteria were:
recent (<lmonth) acute coronary syndrome, and advanced
renal disease on hemodialysis. The study group was divided
into three small groups: one that was treated with oral iron ( 26
patients), one with intravenous iron ( 16 patients), and the third
group without treatment for ID ( 20 patients). The duration of
treatment was 24 weeks. First group was treated with oral
preparations (mainly in the form of ferrous sulphate), taken 2-3
times/day, 20 minutes before meals accompanied by Vitamin
C. The second group was treated with intravenous iron
complexes, such as ferric hydroxide sucrose, 100mg/5ml
(2flc)/day given on the 1st, 3rd and 5th day of hospitalization.
Ferrovina is dissolved in 200ml Sol.NaCl 0.9% given for 20-
30 min. The third group was left without medication for ID, as
a control group. At admission and during hospital stay routine
(part of usual care) clinical and preclinical data were recorded
in a dedicated database: demographic data, clinical diagnosis,
triggering factors of decompensating, signs and symptoms at
admission, ECG data, echocardiographic data, laboratory
parameters at admission, and in-hospital treatment data.
According to the World Health Organization (WHO) criteria
(12), anemia was defined as Hb< 12 g/dL for women and Hb<
13 g/dL for men, as well as serum ferritin < 100 mg/L
(absolute iron deficiency). All patients were evaluated before
and after treatment and the results are compared between them,
for each group. At the same time, all patients were underwent
the Kansas City Cardiomyopathy Questionnaire (KCCQ)(13),
at the beginning and at the end of their treatment. The KCCQ
is a self-administered, 23-item questionnaire that quantifies
physical limitations, symptom stability, symptoms, self-
efficacy, social interference, and HRQoL in patients with
HF.(14)KCCQ can validly and sensitively capture the impact
of heart failure on patients’ lives and is strongly associated
with clinical events over time. All patients were evaluated for
NYHA class, KCCQ, Hb, ferritinemia, renal function, and
NTpro-BNP. Patients were assessed at recruitment (baseline),
12 weeks, and 24 weeks after enrolment, and clinical outcomes
were determined up to 1 year following enrolment.

RESULTS

The prevalence of ID was 53.17% and the prevalence of
anemia was 12.15%. HF was more prevalent in women (60%)
than men (40%).43.5% of all patients had HFrEF< 40% and
56.5% of them had moderated FE, 40-50 %. The majority of
patients were treated with heart failure medications. Loop
diuretics were the most commonly prescribed medications, and
used to relieve symptoms of congestive cardiac failure. These
were followed by beta-blockers, then angiotensin converting
enzyme inhibitors/angiotension II receptor blockers and
mineralocorticoid receptor antagonists, all of which were used
as disease modifying agents in patients with a reduced LVEF.
The prevalence of smoking, diabetes, chronic kidney disease
(CKD) and anemia was 11.4%, 51.6%, 32.3% and 13.08%,
respectively. In comparison with non-anaemic patients without
ID, subjects with IDA were older, had more severe HF
symptoms, higher LVEF and plasma NT-proBNP, and lower
KCCQ score. At subgroup treatment with intravenous iron, the
NYHA class showed a significant improvement. The
prevalence of heart failure-related edema was also significantly
reduced from 67% before treatment to 47% after that (p =
0.036). The rate of hospitalization in the intravenous iron
group was considerably reduced from 47% to 17% (P < 0.001).

The treatment of iron deficiency in this group of subjects got a
significant improvement in KCCQ total score. Patients treated
with intravenous iron have a significant reduction in NYHA
functional class (P=0.001), higher value of KCCQ score (P
<0.0001), lower value of NTproBNP (P=0.0001), higher value
of Hb (P<0.001) and higher value of Ferritinemia (P<0.001).
Patients had a lower incidence of cardiovascular (CV)
mortality and recurrent CV hospitalizations (P < 0.01). In the
group of patients treated with oral iron, it has been noticed that
there is no improvement in NYHA or an increase in the KCCQ
score. It has been noticed that there is no significant increase in
biochemical parameters (Hb, Ferritin). In the dynamic follow-
up of these patients, it was found that they have the highest
rate of re-hospitalizations and mortality compared to patients
left without medication. Also, of these patients, 38.5% have
died. In the control group, left without medication (20
patients), only 25% have died. These data strongly suggest the
beneficial effect of intravenous iron in patients with HF and
ID.

DISCUSSION

Iron deficiency in the context of heart failure is widely
recognized as an independent predictor of poorer outcomes
including fatigue, reduced exercise capacity, reduced quality of
life, increased hospitalization, and increased mortality.(15,16)
It has also been demonstrated that a greater prevalence of ID
appears to correlate with higher (i.e., worse) NYHA functional
class (16, 17). The prevalence of ID in our study is high
(53.17%) consistent with previous reports.(3,4,18) The
prevalence of ID has been widely reported in patients with
HFrEF but not HFpEF. A recent meta-analysis pooled the
results of multiple small studies and found a prevalence for ID
of 59% (95% CI 52— 64%) in 1414 patients with HFpEF. (19)
The prevalence (53.17%) of ID in our patients with HFpEF in
this study, is consistent with this meta-analysis. Given the
significance of iron deficiency in heart failure, numerous
studies have investigated the possibilities for correcting it.The
guidelines suggest intravenous ferric carboxymaltose as an
efficacious form of iron replacement in symptomatic patients
with HFrEF and iron deficiency, in order to alleviate heart
failure symptoms, improve exercise capacity and quality of life
(9, 11). In our study, in the group treated with intravenous iron
we find a significant increase in Hb and Ferritin after 24
weeks,compared to patients treated with oral preparations. It’s
consistent with the IRONOUT-HF study, which is the largest
randomized trial to examine the effects of high-dose oral iron
in patients with HF.(20)This study showed that high-dose oral
iron did not improve exercise capacity in patients with iron
deficiency and HFrEF, and do not support the use of oral iron
supplementation to treat iron deficiency in patients with
HFrEF.

From the data of our study, results that patients treated with
intravenous iron have a significant improvement in the quality
of life, with a decrease in the NYHA functional class and an
increase in the KCCQ score.Also, there is a significant
decrease in NT-proBNP after 24 weeks of treatment with
intravenous iron.These data, coincide with the results of the
two major studies FAIR-HF and CONFIRM-HF, that studied
the effects of FCM (ferric carboxymaltose) onpatients' quality
of life. In FAIR-HF , 459 patients with chronic HF, NYHA
class II or III, LVEF <40% and iron deficiency, were
randomised to intravenous FCM or placebo (2:1 ratio).
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The primary end-point was a self-reported Patient Global
Assessment (PGA) and NYHA functional class at 24 weeks.
(21) FAIR —HF study concluded that, in stable, symptomatic,
ambulatory patients with chronic heart failure, an impaired left
ventricular ejection fraction, and iron deficiency, treatment
with ferric carboxymaltose over a 24-week period improves
symptoms, physical performance, and the quality of life (21).
In CONFIRM-HF there was an objective primary endpoint
rather than subjective measures and this primary endpoint was
met convincingly. The follow-up period of 1 year was longer
than in FAIR-HF providing evidence of longer term use and
benefit.They saw a significant reduction in hospitalization
from HF in this study, which may be the crucial missing piece
in the puzzle that will persuade clinicians to advocate its use in
HF (22).

So, the guidelines suggest ferric carboxymaltose as an
effective form of iron replacement in symptomatic HF with
decreased EF, in order to alleviate HF symptoms, exercise
function and life skills. Treatment with intravenous iron
replacement therapy has been shown to increase serum ferritin,
transfer saturation, and hemoglobin levels, which improves
their abilities and NYHA functional classes.

CONCLUSION

Iron deficiency anaemia is a very common comorbid condition
in patients of HF. It’s clearly prevalent in HF. It is
recommended that every patient with HF should be screened
for ID. Intravenous iron therapy is now recommended in HF
with reduced ejection fraction in the presence of iron
deficiency. There is conclusive evidence that it reduces
hospitalizations and improves quality of life.
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ABBREVIATIONS

CV: Cardiovascular

CKD: Chronic kidney disease

HF: Heart failure

HFrEF: Heart failure with reduced ejection fraction
HFpEF:  Heart failure with a preserved ejection fraction
HRQoL: Health-related quality of life

IDIron: deficiency

KCCQ: Kansas City Cardiomyopathy Questionnaire
LVEF: Left Ventricular Ejection Fraction
NTpro-BNP:  N-terminal (NT)-pro Brain Natriuretic Peptide
WHO: World Health Organization
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