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Abstract. Anemia and iron deficiency is widespread among patients with chronic heart failure
(CHF) and is associated in such patients with reduced ability to exercise, a deterioration in the
quality of life and a worse prognosis, regardless of the presence of anemia, so correction of iron
deficiency is an actual issue in the context of the treatment of patients with CHF.

This work presents review of literature about treatment of anemia and iron deficiency in
patients with chronic heart failure.

Clinical studies of intravenous iron therapy in patients with symptomatic CHF and decreased
left ventricular ejection fraction demonstrate that correction of iron deficiency is associated with
significant increase in exercise tolerance, decrease in symptoms and hospital admissions,
improvement in the quality of life. The use of iron carboxymaltosate in patients with CHF
decompensation prevents subsequent decompensations. As for oral therapy with iron preparations,
which are often used as the first line of therapy for iron deficiency in patients with CHF. Treatment
with such a dosage form does not have sufficient clinical data to confirm its effectiveness.
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Relevance: iron deficiency is widespread among patients with chronic heart
failure (CHF) and is associated in such patients with reduced ability to exercise, poor
quality of life and worse prognosis regardless of the presence of anemia. The
correction of iron deficiency becomes topical issue in the context of the treatment of
patients with CHF.

Similarly, management of anemia tends to focus primarily on identifying its
etiology, pathogenesis and further treatment corresponding to the cause, but rather
common problem of determining the cause makes difficult the further treatment [1].

Existing current recommendations of the world associations of cardiologists on
treatment of iron deficiency in patients with CHF (table 1) are formed on the basis of
two randomized trials [2,3] and meta-analysis of randomized clinical research [4].
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Table 1. — Summary guideline recommendations for iron therapy in heart
failure [5]

Assosiation Recommendations Class of Level of
recommendation | evidence
American College of | In patients with NYHA class IIb B
Cardiology/American | I and III HF and iron
Heart deficiency (ferritin < 100
Association/Heart ng/ml or 100-300 ng/ml if
Failure Society of transferrin saturation < 20%)
America 2017 [6] intravenous iron replacement

might reasonable to improve

functional status and quality
of life

European Society of | Intravenous ferric ITa A
Cardiology 2016 [7] | carboxymaltose should be
considered in symptomatic
patients with HF with reduced
EF and iron deficiency
(ferritin < 100 ng/ml or 100-
299 ng/ml if transferrin
saturation < 20%) to alleviate
HF symptoms and improve
exercise capacity and quality

of life
Canadian Cardiology | Recommend intavenous iron Strong Moderate-
Society 2017 [8] therapy to consider for | recommendation | quality
patients with HF with redused evidance

EF and iron deficiency, in
view of improving exercise
tolerance, quality of life and
reducing hospitalizations

HF — heart failure, EF — ejection fraction, NYHA - New York Heart Association Functional
Classification

According to the recommendations of the world associations of cardiologists,
intravenous iron therapy is indicated for patients with CHF with reduced ejection
fraction (EF) left ventricle (less 40%) and iron deficiency (ferritin less 100 mcg/l OR
ferritin = 100-299 ng/l if transferrin saturation less 20%) (Table 1).

The AFFIRM-AHF [9] study, in addition to the recommendations regarding
stable CHF, confirms the feasibility of starting to eliminate iron deficiency
immediately after an episode of CHF decompensation for reducing the risk of
subsequent hospitalizations.

Contraindications for the use of iron carboxymaltose in patients with CHF are —
hypersensitivity to the active substance or any of the additional, drug components;
known hypersensitivity to other drugs, iron for parenteral use; the presence of anemia
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not associated with iron deficiency; evidence of iron overload or iron malabsorption
[10].

It is also crucial to note that the efficacy and safety of intravenous therapy iron
carboxymaltose has not been evaluated in patients with hemoglobin levels more then
15 g/dl. Therefore, the drug should not be used in this group of patients.

In addition, intravenous iron should be used with higher attention in patients
with acute or chronic infections and should be discontinued in patients with
established bacteremia [10].

[ron carboxymaltose contains 50 mg of iron per 1 ml. Level of iron deficiency is
calculated by the Ganzoni formula [11]: body weight, kg x (target hemoglobin level,
g / dI - the present hemoglobin level, g/ dl) x 2.4 + 500

Maximum dose of iron carboxymaltose = 1000 mg iron (20 ml) per week.

Intravenous administration can be provided by injection or infusion. During the
injection the drug is administered undiluted slowly (100 mg in minute or 1000 mg in
15 minutes). At administration by infusion, attention should be paid to the dilution of
the drug, due to the level of dilution affects the stability of the drug. Iron breeding
plan carboxymaltose for intravenous infusion is presented in table 2.

Table 2. Dilution plan for ferric carboxymaltose for intravenous infusion [12

Iron dose Volume of ferric | Maximum amount Minimum
carboxymaltose | of sodium chloride | administration time
solution
500 mg 10 ml 100 ml 6 minutes
1000 mg 20 ml 250 ml 15 minutes

Diagnosis, treatment, as well as the timing of testing the effectiveness of
treatment and subsequent observations are presented in the algorithm in Figure 1. It is
crucial to remember that early reassessment of iron status (within 4 weeks after
intravenous iron) should be avoided. The reason of it is that serum ferritin levels can
significantly increase after intravenous iron administration and cannot be used as a
marker iron status during this period.

Clinical studies have shown that intravenous iron carboxymaltose is well
tolerated by patients with CHF [2, 3]. Most frequent side effects that occurred with a
frequency between 0.1% and 10%. There are dizziness, headache, hypertension,
hypophosphatemia, reaction at the injection site, nausea. Risk hypersensitivity
between 0.1% and 1% [10].

The oral iron therapy is often used as the first line of therapy for iron deficiency
in patients with CHF. The treatment of such a drug form does not have sufficient
clinical data to support its efficiency The IRONOUT-HF clinical study, which
compared the effect of oral iron therapy versus placebo in patients with CHF oral
preparations, had shown to minimally replenish stocks iron and did not improve
exercise tolerance or reduce symptoms of heart failure [13].

Conclusions:

1. Clinical studies of intravenous iron therapy in patients with stable
symptomatic CHF with reduced left ventricular ejection fraction demonstrate that
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correction of iron deficiency is associated with significant improved exercise
tolerance, reduced symptoms, improving the quality of life and reducing the
frequency of hospitalizations.

2. The feasibility of treating iron deficiency in patients has been confirmed
immediately after an episode of decompensation.

3. Oral iron therapy, which often is used as first line of therapy for iron
deficiency in patients with CHF does not have sufficient clinical data to support its
effectiveness.

SWorldJournal

CHF with reduced EF 1I-1V class NYHA

v
Step | Check iron deficiency status
°P Ferritin <100 pg/l or Ferritin 100-299ug/1, when transferrin saturation <20%
v
Step 2 Check anemia status
P male : Hb < 13 g/dl, women: Hb < 12 g/dI
\ yes
No ==
Other causes are absent ~«——  Exclude other causes for
anemia

Step 3 Iron deficiency treatment

If Hb > 15 g/dl do not administer intravenous iron

Consider intavenous ferric carboxymaltose after calculate total iron need using the table

Hb Patient body weight ( kg )
g/dl <35 35-70 > 70
<10 500 mg 1500 mg 2000 mg
10-14 500 mg 1000 mg 1500 mg
14-15 500 mg 500 mg 500 mg
v
Step 4 Check ferritin and transferrin saturation after 3 months
\4
Step 5 Check ferritin and transferrin saturation 1-2 times per year or if change in

clinical picture or if haemoglobin decreases

Fig. 1. Algorithm for screening/diagnosis and treatment/follow-up of iron
deficiency in patients with chronic heart failure [12]
CHF - chronic heart failure, EF — ejection fraction, NYHA - New York
Heart Association Functional Classification, Hb - haemoglobin level.
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Pe3zwome. Anemus u Oeuyum dcene3a WUPOKO PACHPOCMPAHEH Ccpedu NAYUEHMO8 C
Xponuyeckou cepoeurou nedocmamounocmvio (XCH) u accoyuuposan y maxux nayueHmos co
CHUMCEHHOU CNOCOOHOCMbBIO K (QUUYECKUM HAPY3KAM, YXYOUleHUeM Kauecmed HCUSHU U XYOuUM
NPOSHO30M, HE3ABUCUMO OM HAIUYUS AHeMUl, UMAK KoppeKyus oeuyuma dxcenezda — aKmyanibHbull
gonpoc 6 Konmekcme neuenus nayuenmog ¢ XCH.

B Oannoti pabome npedocmagnen 0030p aumepamypul, NOCEAUJEHHOU JIeUeHUI0 aAHeMUU U
Odepuyuma sncenesa y nayueHmos ¢ XpoHuyeckol cepoedHol HedoCmamoyHOCmbio.

Knunuueckue uccnedosanus 6HympugeHHOU mepanuu JHceie3omM NAYUeHmos ¢ CUMNMOMHOU
XCH u chuoicennotl gpaxyueti 8blopoca 16020 HCenyoouKa O0eMOHCMPUPYIOM, Ymo KOppeKyusl
deuyuma dfcene3a AcCOYUUPOBAHO CO 3HAYUMENbHLIM YEeludeHueM MmMoAePaHmHOCMU K
Qusuueckoli nHacpyske, yMeHbUEHUEM CUMNIMOMOS, VIYUUIEHUEeM KAYecmeda HCUSHU U CHUMCEHUEeM
yacmomul 2ocnumanuzayuil. Hcnonvzoganue dcenesa KApOOKCUMATLIMO3AMA y NAYUEHMO8 C
Ooexomnerncayueti XCH noszsonsiem npedynpedoums nocieodyrwouwue oexomnencayuu. Hacuem
nepopanbHOU mepanuy nPenapamamu Jceiesd, Komopule Yacmo UCNOIb3)emcs KaKk nepeas IuHUs
mepanuu depuyuma diceneza y nayuenmos ¢ XCH — neuenue maxou 1eKapcmeenHol hopmot He
umeem 00CMAMOUHBIX KIUHUYECKUX OAHHBIX, KOMOopble NOOMBEPHCOANU ee IDPEeKmusHOCmb.

Knroueswie cnosa: anemus, degpuyum dceneza, XpoHUYecKas, cepoeynas HedoCmamo4HoCmb,
Jleyenue.
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