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Heart failure is global public health problem affecting an estimated 23 million people. About 7330
patients are diagnosed with heart failure in Georgia every year and the death rate is 700 per year [1].
Despite optimal conventional therapy, many patients with heart failure (HF) remain limited by symptoms,
are exercise-intolerant and are at high risk for rehospitalization and mortalities. Comorbidities are
common in patients with chronic HF and affect outcomes. One of such comorbidities is iron deficiency
(ID), which is present in approximately 50% of patients with HF [2,3,4]. The role of ID in HF has been
subject of many recent reviews over the last years. The presence of ID in HF has been confirmed in studies
showing reduce iron content in the bone marrow [5] and in the heart [6]. Iron plays a central role in the
uptake, transport, storage and metabolism of oxygen, erythropoiesis and cellular immune response [7]. In
European and North American studies, as well as in other high-income countries, anemia is a common
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feature in heart failure, its prevalence is increasing with worsening NYHA functional class. The
information about the presence of anemia in Georgian population with heart failure is relatively limited.

In HF patients, ID is associated with reduced exercise capacity, impaired quality of live (QoL) and
poor prognosis, irrespective of whether anemia is present or not [8,9]. The clinical and prognostic
significance of ID and HF is now well recognized, however the available information on the effects of iron
on morbidity and long-term outcomes is limited. One of the first studies on the effects of intravenous iron
administration in HF patients was published in 2006. Treatment improved symptoms and exercise capacity
[10]. The effect of treatment with oral iron was evaluated in TRONOUT trial, where was not found
difference in the change in peak oxygen consumption when compared with placebo [11].

The aim of our study was to investigate effect of intravenous and oral iron treatment on clinical
parameters in HF patients.

Material and Methods. Ethical approval for the study was granted by ethics committee of Tbilisi
State Medical University. All patients gave informed written consent for the collection of blood and
clinical data was obtained from all patients. The study was proposed to subjects admitted to LTD Al
Aladashvili Clinic.

We studied 78 patients with HF who have been admitted to hospital since September 2019 and
had ID. All patients aged 18 years and older were eligible, a left ventricular ejection fraction of 45% or
less was documented on echocardiography during the enrolment visit and signs and symptoms of chronic
heart failure were present. Exclusion criteria were any kind of coronary interventions within the past 6
months and planned coronary interventions, evidence of acute or chronic infectious or inflammatory
conditions from routine laboratory assessment, malignant disease or gastric or duodenal ulcer with or
without active bleeding.

Baseline demographic data and medical history were obtained from each study subject, regarding
HF etiology (classified as ischemic or non-ischemic) and co-morbidities. All patients underwent a
standardized clinical evaluation, including physical examination, determination of NYHA class,
determination of body weight. Peripherial venous blood samples were collected form all study subjects
for the assessment of a complete blood count and clinical chemistry, including parameters of iron
metabolism - serum concentration of iron and ferritin, and kidney function (creatinine) and eGFR.

Anemia was defined according to World Health Organization criteria as hemoglobin level <120
g/l in women and <130 g/l in men. ID was defined as serum ferritin <100 pg/l. Assessment of exercise
capacity was performed by a 6-min walk test (6-MWT); quality of life was studied using the Minnesota
Quality of Life Questionnaire.

Patients were divided in to two groups: 50 patients (group 1) received iv Ferrous (III) hydroxide
sucrose complex (Venofer) 5ml/100mg; 28 patients (group 2) — controlled group. Treatment duration was
7.8+0.4 day in hospital. After discharge from the clinic, 1% group patients continued treatment with oral
iron for 3 months.

Statistical analyses. Continuous variables are given as means with standard deviations. Non-
normally distributed variables (serum ferritin, serum creatinine, serum C-reactive protein) were log-
transformed to achieve normal distribution before analysis. Student’s t test was used to test for between-
group differences. P values of <0.05 were considered statistically significant.

Results. Baseline characteristics are given in Table 1.

Characteristics Group 1 (N=50) Group 2 (N=28)
NYHA class 1T 4 (8%) 3 (10.7%)
NYHA class IIT 38 (76%) 20 (71.3%)
NYHA class IV 6 (16%) 7 (25%)

LVEF (%) 37.7+2.7 36.9+2.5
Haemoglobin (g/1) 102.6+4.2 104.7+3.8

Iron (umol/L) 6.9+1.8 6.7+1.5

Serum ferritin (pg/l) 76.4+9.6 77.8+10.2
Serum creatinine (umol/L) 107.4+18.3 105.6+16.7
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eGFR (ml/min 1.73m?) 49.6+4.1 50.4+5.4
NT-proBNP (pg/ml) 712+11.2 719+9.8
6-MWT (m) 213.7+11.7 224.3+8.6
QoL 55.3+0.9 54.2+0.6

Mean age of patients was 75.2+8.2 years, 55% were men. Coronary artery disease was the primary
etiology of HF in 73% of patients. The median level of NT-proBNP at the time of enrolment was 712-719
pmol/L and the median LVEF was 37-36% in both groups. At the end of 3 months medical history was
again recorded, patients underwent a physical examination, assessed laboratory tests, a 6-minute walk test,
and completed quality of life questionnaire. Repeated studies after 3 months showed the following results:
1. Iron treatment improved hematologic parameters: hemoglobin increased from 102.6+4.2 to 109.7+5.2

vs 105.6+3.2 in group 2. Serum Iron increased from 6.9+1.8 to 13.6+3.5 vs 7.1+1.7 in group 2. Serum
ferritin — from 76.4+9.6 to 197.6+22.4 vs 80.4+10.7 in group 2.

2. ID correction reduced NT-proBNP from 712+11.2 to 231+3.2 vs 537+5.7 in group 2. Also improved
renal function: serum creatinine from 107.4+18.3 to 89.8+8.7 vs 92.1+3.2 (p <0.1) and eGFR from
49.6+4.1 to 53.7+4.8 vs 52.5+5.6 in group 2 (p<0.5).

3. Improved NYHA functional class: the number of patients with NYHA II increased from 4 (8%) to
28(56%) vs 3 (10.7%) to 8 (28.6%) in group 2. LVEF increased from 39.7+2.7 to 41.2+2.1 vs 39.9+2.5 to
41.8+2.1 (p <0.5). Increased the 6-minute walk distance from 213.7+11.7 to 291+9.8 vs 224.3+8.6 to
248+6.3 in group 2 (p<0.5). Improves QoL from 55.3+0.9 to 37.5+0.3 vs 54.2+0.6 to 49.5+1.4 in group
2 (p<0.05).

Discussion. Iron deficiency in patients with heart failure with reduced ejection fraction is
common. Patients with heart failure are iron deficient for multiple reasons, including poor nutrition,
malabsorption, reduced intracellular uptake of iron and blood loss [13]. The optimal treatment for iron
deficiency in heart failure is correction of the iron deficiency and improvement of the exercise capacity
and quality of life of patients. Currently, however, it is not universally monitored or managed despite
convincing evidence that iron deficiency is a risk factor for poor outcome independent of anemia status.
Evidence for a clinical benefit using oral iron preparations in heart failure is lacking. Clinical studies have
instead focused on the use of iv iron, which bypasses the problem of gastrointestinal absorption and poor
compliance. Evidence for a clinical benefit using oral iron preparations in heart failure is lacking [14].

In this study the IV iron treatment in hospital and with oral iron in ambulatory setting has been
shown to improve clinically significant anemia, NYHA functional class. Iron therapy also improved renal
function and level of NT-proBNP, but difference between two groups were not clinically significant.

6-minute walking distance test and quality of life improved significantly in the iron treatment
group. The QoL parameters that was improved included reduced physical limitation, improved mobility,
selfcare, increased daily activities and reduced discomfort, anxiety and depression.

Conclusion. A heart failure iron treatment service can be set up as an independent or as an
integrated within heart failure care. Serum iron and serum ferritin should be routinely tested in all patients
with HF in addition to the usual blood tests. Intravenous Iron treatment is safe and can be used in hospital
treatment in unstable and symptomatic patients. Oral Iron treatment can be used for long-term outpatient
treatment.
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BJIUAHUE KOPPEKIIUY JEPUIIUTA JKEJIE3A HA PE3YJIBTATHI ITAIITUEHTOB C CEPIEYHOM
HEJOCTATOYHOCTIO
'Knunuka umenn An. Amagamsuiny, 2 Tounucckuit ['ocymapcrBennsit MeqUIIMHCKII YHUBEPCUTET

PE3IOME

Ilenp HamIero MCCIENOBAaHUA COCTOSIA B TOM, YTOOBI MCC/I€ZIOBATh BIUSHHE BHYTPUBEHHOIO U
IIepOpaJbHOTO JIeYeHMs >Kejle3a Ha KIMHWYeCKHe IapaMeTpsl y IAIHeHTOB C CeplevYHOH
nemocratounocteio (HF) ¢ medbumnurom xemesa (ID).

Ms! uzyunnu 78 B3pocisix nanueHTos ¢ HF, mocrynusmum B 60sbHUIy. Bee mamueHTs! mponum
CTaHJAPTU3UPOBAHHYIO KIMHUYECKYIO OoleHKy. OOpa3usl KpOBH OBLIN IIOTydeHSI AJA: OOIIero aHaIusa
KpOBHM, KOHIIEHTPALIUM >Keje3a B CBIBOPOTKe, peppuruHa, kpeatuHnHa u EGFR. Onenka ympaxueHuit
IIPOBOZMIIACH C IOMOIIBIO 6-MHUHYTHOTO TecTa Ha mporyiky (6-MBr). KadyecTBo >km3HM H3ydanocs c
ncnoab3oBaHueM aHKeTsl MunHecoTs! «KagecTBO JKU3HM».

[TanuenTs! 6bLIK pa3fesieHsl Ha ABe rpynmsl: 50 manueHToB (rpymnmna 1) mosydyanu BHYTPUBEHHO
(Venofer) 5 m1/100 mr; 28 manuenToB (rpymnmna 2) - KOHTpoOIbHas rpymma. [Ipofo/nKuTe IbHOCTD TedeHus]
cocraBuna 7,8 + 0,4 gua B GoxpHUIe. Ilocte BRIMMCKM M3 KIMHUKYU HAIVEHTH IIPOJOJDKATHN JedeHUe
IIePOPAIBHBIM JKeJIe30M B TeueHUe 3 MeCAILEB.
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B mamem wucciemoBaHuu OBLTO IIOKAa3aHO, 4TO JeYeHME JKeJIe30M YIydllaeT KIMHMYeCKH
3HAYMMYIO aHeMHIO U QyHKImoHaNBHEIH Ki1acc NYHA. OTo Taxke yaydmiro GyHKIIHIO IOYeK U YPOBHH
NT-ProBNP, HO pasnuumsa MeXJy AByMs TPYIIIaMH He OBUIM KIMHHYECKHM 3HAYMMBIMH. 6-MHHYTHOe
HCIBITAaHYE B X0Ap0€ M Ka4eCTBO XKHM3HH OBUIM 3HAUUTEFHO YIYJIUIeHEI B TPYIIIe JeYeHH XKelesa.

Cryx6a nedeHus >xkejesa CepAeyHON HeJOCTATOYHOCTH MOXKeT OBITh CO3/laHa KaK He3aBHCHMad
WU B KaYeCTBe MHTeTPUPOBAHHOM YCIyTM B PaMKaxX cepAedYHOi HeJoCcTaTOYHOCTH. Bece manuentsr ¢ HF
JO/DKHBI PeryafpHO KOHTPOJMPOBaTh KOHIIEHTPALIMHM CHIBOPDOTOYHOTO JKejlesa M (eppuTHHA B
ZONOTHEeHNe K OOBIYHBIM aHaJM3aM KpPOBH. BHyTpHBeHHOe JjledeHHe >Xeje3a 0e30MacHO U MOXKeT
HICIIOTB30BATHCS TIPU GOTBHIUYHOM JIeYeHUH y HeCTaOMIBHBIX ¥ CHMIITOMATUIeCKHX IAIlFIeHTOB.

DAVID IOSEBASHVILI ', SHALVA PETRIASHVILI !, NANA LOLASHVILI?,
ANA PETRIASHVILI', IRMA MAMATSASHVILI?
EFFECT OF IRON DEFICIENCY CORRECTION ON HEART FAILURE PATIENT’S OUTCOMES
!'Aleksandre Aladashvili Clinic, ?Tbilisi State Medical University

SUMMARY

The aim of our study was to investigate the effect of intravenous and oral iron treatment on clinical
parameters in Hart failure (HF) patients with iron deficiency (ID).

We studied 78 adult patients with HF admitted to the hospital. All patients underwent a
standardized clinical evaluation. Blood samples were obtained for: full blood count, serum iron
concentration, ferritin, creatinine, and eGFR. Assessment of exercise capacity was performed by a 6-min
walk test (6-MWT). Quality of life was studied using the Minnesota Quality of Life Questionnaire.

Patients were divided in to two groups: 50 patients (group 1) received IV Ferrous (III) hydroxide
sucrose complex (Venofer) 5ml/100mg; 28 patients (group 2) — controlled group. Treatment duration was
7.8+0.4 days in hospital. After discharge from the clinic, patients continued treatment with oral iron for 3
months. After 3 months patients were assessed again.

In our study, iron treatment has been shown to improve clinically significant anemia and NYHA
functional class. It also improved renal function and levels of NT-proBNP, but differences between two
groups were not clinically significant. 6-minute walking distance test and quality of life were significantly
improved in the iron treatment group.

A heart failure iron treatment service can be set up as an independent or as an integrated service
within heart failure care. All patients with HF should be routinely tested for serum iron and serum ferritin
concentrations in addition to the usual blood tests. Intravenous Iron treatment is safe and can be used in
hospital treatment in unstable and symptomatic patients. Oral Iron treatment can be used for long-term
outpatient treatment.

Keywords: Heart failure, Iron deficiency, IV Ferrous (III), oral iron.
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