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Iron deficiency is a common comorbidity in chronic heart failure (CHF)
with a negative impact on the outcome of the patient. Even without anaemia
iron deficiency can cause decreased physical performance, poor quality of life,
and increased mortality. Therefore it is important to diagnose and treat iron
deficiency, especially in patients with CHF.

Despite the great relevance for the outcome of CHF-patients little attention
is being payed to iron deficiency in these patients, even though a specific
diagnosis and therapy is available and is recommended by the current ESC
guidelines.

A simple, practical and evidence based algorithm is available and can now
help to improve diagnosis and treatment of iron deficiency in everyday practice.
This article reviews a discussion of a group of German cardiologists who aimed
to give practical advice on how to diagnose and treat iron deficiency in CHF
patients.

Increased life expectancy and improved acute treatment of
cardiovascular diseases have led to a continuously increasing
prevalence of heart failure. There are an estimated 1.8 million people
suffering from chronic heart failure (CHF) in Germany (in 2010) and
up to 300.000 additional new patients per year!'. The number of
hospitalisations for CHF is also increasing?.

Frequently, systemic iron deficiency is a concomitant comorbidity
of heart failure occurring in up to 50% of the CHF patients®.
Numerous abnormalities can lead to iron deficiency in CHF patients:
these include malnutrition or an unbalanced diet (eg. in CKD
patients), decreased intestinal iron adsorption due to intestinal wall
abnormalities, and concomitant medications®.

In addition to disturbing erythropoiesis, iron deficiency also
impairs the function of numerous iron-containing enzymes involved
in the oxidative metabolism (e.g. cytochromes), the mitochondrial
respiratory chain, as well as the cellular energy balance>®. For this
reason, iron deficiency may lead to decreased muscular function
and an associated, reduced, general performance even at a time
clearly preceding the development of manifest anaemia’. Besides,
study data demonstrate that in CHF patients, iron deficiency results
in symptoms being subjectively perceived as worse (as measured
by the NYHA classification)?, in an impaired quality of life?, and in
a reduced physical performance’® — irrespective of the anaemia
status. Its negative influence on morbidity and mortality in patients
with impaired pumping function (HFrEF) makes concomitant iron
deficiency an independent prognostic factor for a poorer outcome’.
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Hb > 15 g/dL

= Ferritin
= Transferrin saturation

Higher ferritin
and TSAT
values

No iron therapy

= Dose as needed***
= Follow-ups and renewed

dosing after 3-6 months,
if applicable

* In case of evidence for relevant anaemia: initiate clarification
**  Best clinical evidence / IIA ESC recommendation: ferric carboxymaltose

***  Cf. dosing schedule in SmPC

Figure 1: Algorithm for diagnosis and treatment of iron deficiency in patients with CHF, adapted from (13).
Abbreviations: CHF: chronic heart failure; HFrEF: heart failure with reduced ejection fraction; Hb: haemoglobin; TSAT: transferrin
saturation; IV: intravenous; ESC: European Society of Cardiology, SmPC: summary of product characteristics

On the other hand, studies showed that treatment with
intravenous ferric carboxymaltose (FCM) improves
physical performance and NYHA class, and that it increases
the quality of life and decreases the hospitalisation rate!®!1.

Currently however, the diagnosis and treatment of
iron deficiency are still too seldom in everyday practice!?
with the consequence that IV iron therapy is not available
to many patients who might benefit from it. In order to
change this, 9 leading German cardiologists convened
and discussed ways to place more attention on this
clinically relevant comorbidity in everyday practice®s.
The result is this review that aims to give practical
advice on the diagnosis and treatment of iron deficiency
in CHF patients.

The experts agreed that iron deficiency must be
considered when seeing a CHF-patient, adequately
diagnosed and then treated. An algorithm for diagnosis and
treatment, that is already available (Fig.1) and is consistent
with the contents of the European Society of Cardiology’s
(ESC) guidelines on the diagnosis and treatment of acute
and chronic heart failure, was generally deemed as useful.
This algorithm should be regularly included in the clinical
routine for CHF patients to ensure adequate diagnosis and
a resulting effective treatment's.

Haemoglobin and serum iron values are unsuitable
as parameters for diagnosing iron deficiency as approx.
one third of the iron-deficient CHF patients presents
without concomitant anaemia'*. In the experts’ opinion,
the Hb value merely serves as an instrument to clarify
any additional presence of anaemia. The serum iron level
shows individual and circadian fluctuations and is highly
dependent on food intake, rendering it impossible to make
a reliable statement on the patient’s iron status using
serum iron measurements’s.

A safe and practicable way to demonstrate iron
deficiency is the measurement of serum ferritin level and
transferrin saturation (TSAT) as recommended in the ESC
guidelines on the diagnosis of iron deficiency (evidence
level C, recommendation level 1)!*. Iron deficiency
requiring treatment is given at a ferritin level < 100 ng/
mL or between 100-300 ng/mL if concomitantly TSAT is
< 20%. According to the experts, these parameters should
be a constituent part of the routine diagnostic measures in
CHF patients.

Asfarasthetreatmentofirondeficiencyis concerned the
expertopinion was consistent with the ESC guidelines: ifthe
patient presents with iron deficiency, this deficiency should
be corrected effectively. During the expert meeting, the use
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of different iron preparations was discussed, including
the advantages and disadvantages of oral and intravenous
preparations. Oral iron therapy is not recommended for
CHF patients. The background for this are the results of
the IRONOUT study where oral iron treatment did not
lead to an improvement in performance (as measured by
spiroergometry) and where replenishment of iron stores
was also only marginal as compared to placebo'’.

Moreover, studies with intravenous ferric
carboxymaltose (FCM) were assessed. In contrast to oral
iron therapy, the administration of intravenous FCM
improved the patients’ functional performance parameters,
NYHA class, and the quality of life in iron-deficient CHF
patients!®1118 Not the least, IV iron therapy with FCM was
able to reduce the hospitalisation rate'’.

No data are available on the IV administration of other
iron formulations in CHF patients.

Therefore, the ESC also recommends considering
intravenous treatment with ferric carboxymaltose
in symptomatic patients with CHF and impaired left
ventricular ejection fraction (LVEF) as well as iron
deficiency (independent of the presence of anaemia) to
improve heart failure symptoms, performance, and quality
of life (evidence level A, recommendation level I1a)*®.

The dosage for substitution using FCM can be
established easily on the basis of body weight and baseline
haemoglobin value'3, with several clinical studies showing
that in CHF patients the iron deficit ranges from 1000 to
1800 mg10,11,20,21,22'

The treatment response should be followed in
accordance with the discussed algorithm after three months
(in case of an initial administration of 500 mg iron) or six
months (in case of an initial administration of 1000 mg
iron or more [with repeated dosing]). If ferritin and TSAT
laboratory values again fall below the thresholds specified
above, renewed intravenous iron substitution should be
considered'. The experts of this meeting followed this
assessment?.

To avoid iron overload, it is not recommended to start
an intravenous iron therapy if the laboratory values of
ferritin and TSAT are higher than the above-mentioned
cut-off values. Iron excess accumulates in cells, and in
higher concentrations causes oxidative stress and triggers
cardiomyocytes necrosis?*. It seems that an increased
ferritin concentration is associated with an increased risk
of atrial fibrillation in the general population®. Therefore
it is necessary, especially in case of repeated doses, to
reassess iron parameters before each iron substitution.
To minimize the risk of Non-transferrin bound serum iron
(NTBI), and therefore acute toxicities, it is also important
to comply with the specification of iron preparations (e.g.
dilution, maximum dose and infusion time).

Also it is mandatory to monitor patients for at least 30
minutes after an intravenous iron preparation and to have
the appropriate life support care on hand for handling rare
but serious allergic reactions, which are even possible with
new iv iron formulations.

Provided the respective logistic prerequisites (space,
observation) are readily available, intravenous iron
therapy may well be performed at the general physician’s
office. If this is not possible, the experts recommend that
iron substitution be performed in a hospital, under day-
care conditions, or at an office-based cardiologist’s?.

Conclusion

Iron deficiency is an underestimated but serious
and common comorbidity of CHF that negatively affects
symptoms, quality of life, hospitalisation rate and
mortality3”1019 Despite numerous pieces of evidence
demonstrating that intravenous iron substitution has a
positive effect on the patients’ symptoms and outcomes,
register studies show that concomitant iron deficiency
is underdiagnosed and seldom adequately treated!Z
According to 9 leading German cardiologists at their
expert meeting the published algorithm for diagnosis and
treatment of iron deficiency!® can easily and practically be
integrated in the clinical routine treatment of CHF patients,
thus resulting in improved patient care®.
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