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Efficacy of intravenous iron supplementation in patients with heart failure,iron
deficiency, and left ventricular ejection fraction < 50 %
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Abstract Objective To investigate the efficacy of intravenous iron supplementation in patients with heart failure , iron deficiency, and
left ventricular ejection fraction (LVEF) < 50%. Methods A total of 200 patients with heart failure ,iron deficiency,and LVEF < 50%,
who were admitted to the Department of Cardiology, The First Hospital of Hebei Medical University between January 2023 and December
2024, were randomly assigned to a conventional treatment group (100 patients) or an intravenous iron supplementation group (100
patients). The conventional treatment group received standard therapy for heart failure,and the intravenous iron supplementation group
received intravenous ferric carboxymaltose,in addition to standard therapy for heart failure. After 30 days of treatment, the therapeutic
efficacy, cardiopulmonary exercise test results,and adverse drug reactions were analyzed. Results Compared with the conventional
treatment group, the intravenous iron supplementation group had significant improvements in N-terminal pro-B-type natriuretic peptide,
ferritin, serum iron, transferrin saturation,left atrial anteroposterior diameter,and pulmonary artery pressure. Post-treatment , there were
significantly more patients with Weber class A and B in the intravenous iron supplementation group,and peak oxygen uptake,anaerobic
threshold, and the slope of the carbon dioxide equivalent were significantly superior to those in the conventional treatment group. More-
over, there was no significant increase in adverse drug reactions. Conclusion Intravenous iron supplementation can improve the clinical
efficacy and Weber functional class in patients with heart failure, iron deficiency,and LVEF < 50%, with no increase in adverse drug reac-
tions.
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Tab.1 Comparison of the baseline characteristics of patients in two groups
. Intravenous iron
Ttem Conventional treatment supplementation group ilx’ P
group (n = 100) (n = 100)

Age (year) 48.45+9.31 49.35 +10.57 0.639 0.523

Male [n (%) ] 63(63.0) 55(55.0) 1.322 0.250

Resting ventricular rate (beats/min) 85.30 + 13.31 83.77 £ 11.69 0.863 0.388

Diabetes mellitus [n (%) ] 34(34.0) 37(37.0) 0.196 0.657

Hypertension [n (%) ] 48 (48.0) 44 (44.0) 0.322 0.570

Smoking [n (%) | 39(39.0) 42(42.0) 0.186 0.665

Dilated cardiomyopathy [n (%) ] 24(24.0) 17(17.0) 1.503 0.220

Ischemic cardiomyopathy [n (%) ] 38(38.0) 42(42.0) 0.333 0.563

Hypertrophic cardiomyopathy [n (%) ] 9(9.0) 5(5.0) 1.228 0.267

Rheumatic heart disease [n (%) ] 6(6.0) 4(4.0) 0.421 0.516

Glomerular filtration rate (mL-min™"+ L") 81.23 + 16.46 83.77 + 18.85 1.015 0.311

NT-proBNP (ng/mL) 499.61 +178.34 485.28 +186.38 0.555 0.579

sST2 (pg/mL) 59.76 £ 16.42 58.23 +17.65 0.634 0.526

Hemoglobin (g/L) 121.90 + 10.44 12472 + 11.68 1.800 0.073

Ferritin (ng/mL) 77.53 +10.63 79.29 +9.36 1.242 0.215

Serum iron (pmol/L) 7.43 +£2.68 8.07 £3.22 1.527 0.128

Total iron binding capacity (umol/L) 47.82+£9.27 48.13 +8.78 0.242 0.808

Transferrin saturation (%) 1530 +£3.85 15.66 + 3.64 0.679 0.497

Serum phosphorus (mg/dL) 3.81+0.74 3.67+0.53 1.538 0.125

Left ventricular ejection fraction (%) 38.71 £ 6.34 37.94+7.58 0.779 0.436

Left ventricular end-diastolic diameter (mm) 54.68 +4.34 55.09 +4.57 0.650 0.516

Left ventricular end-systolic diameter (mm) 39.68 +3.71 40.53 £3.85 1.589 0.113

Left atrial anteroposterior diameter (mm) 40.07 +3.36 40.86 +£3.18 1.707 0.089

Pulmonary artery pressure (mmHg) 21.24 +5.06 2237 +6.17 1.416 0.158

NT-proBNP, N-terminal pro-B-type natriuretic peptide ;sST2, soluble suppression of tumorigenicity 2.
*2 8730 dE2EEENTREE
Tab.2 Comparison of efficacy between the two groups of patients after 30 days of treatment
. Intravenous iron
hem Conventional restment 810U lementation gaou z P
B (n =100)

NT-proBNP (ng/mlL) 368.14 + 129.55 327.94 + 137.52 2.127 0.034
sST2 (pg/mL) 5142 +12.11 50.35 + 12.44 0.616 0.538
Hemoglobin (g/L.) 127.62 +11.27 126.19 + 13.74 0.804 0.422
Ferritin (ng/mL) 79.72 + 16.28 147.20 +27.23 21.269 <0.001
Serum iron (wmol/L) 7.39 £2.35 9.56 +4.78 4.074 <0.001
Total iron binding capacity (wmol/L) 46.46 +9.35 38.27 £+ 7.64 6.782 <0.001
Transferrin saturation (%) 16.73 £ 3.61 36.73 +5.87 29.022 <0.001
Serum phosphorus (mg/dL) 3.55+0.64 2.33+£0.75 12.373 <0.001
Left ventricular ejection fraction (%) 38.65 +6.49 39.27+7.74 0.613 0.540
Left ventricular end-diastolic diameter (mm) 54.32 +4.65 5449 £4.51 0.262 0.793
Left ventricular end-systolic diameter (mm) 40.57 +3.42 40.79 +3.66 0.439 0.661
Left atrial anteroposterior diameter (mm) 40.87 +3.64 38.95 +£3.35 3.881 <0.001
Pulmonary artery pressure (mmHg) 20.85+5.41 18.76 + 6.44 2.484 0.013
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Tab.3 CPET results before and after treatment of patients in the two groups (n = 100)

Before treatment

After treatment

Parameter Conventional ~ Intravenous iron Conventional  Intravenous iron
treatment group  supplementation t/x/Z P treatment group supplementation 1/ x /Z P
(n=100) group (n = 100) (n=100) group (n = 100)
Weber classification [n (%) | 0.099 0.921 2.960 0.003
Class A 15(15.0) 13(13.0) 18(18.0) 31(31.0)
Class B 23(23.0) 26(26.0) 29(29.0) 36(36.0)
Class C 37(37.0) 35(35.0) 38(38.0) 25(25.0)
Class D 25(25.0) 26(26.0) 15(15.0) 8(8.0)
Peak oxygen uptake (mL-kg'*min™)  17.88+5.73  17.29%6.55  0.678 0498 18.55+426  2136+583  3.891 <0.001
Anaerobic threshold (mL+kg ™" *min™) 11.08 £3.41 11.79 £ 3.61 1429 0.154 11.87+3.25 13.56 +3.14 3.739  <0.001
VE/VCO, slope 31.75£4.39 31.37 +4.86 0.580 0.562  29.58 +4.62 27.88 +4.95 2.510 0.012
Systolic BP drop [n (%) ] 18(18.0) 13(13.0) 0.954 0.328 16(16.0) 11(11.0) 1.070 0.301

VE, minute ventilation; VCO,, carbon dioxide output; BP, blood pressure.

R4 iTEWeberhHRED RARFNBLR B KB E ZMlogistic Z T 247

Tab.4 Binary logistic regression analysis of factors associated with patients in Weber classes A and B
Variable OR (95%CI) P Variable OR (95%CI) P
Treatment regimen including intravenous iron  2.584 (1.374-4.862) 0.003 || Age 0.993(0.992-1.025) 0.661
Resting ventricular rate 1.002(0.978-1.028)  0.850 || Diabetes mellitus 0.878 (0.463-1.665) 0.691
Hypertension 0.764 (0.452-1.458) 0.653 | Smoking 0.804 (0.492-1.475) 0.637
Dilated cardiomyopathy 0.821(0.439-1.557)  0.683 || Ischemic cardiomyopathy 0.773(0.472-1.569) 0.731
Hypertrophic cardiomyopathy 0.425(0.118-1.523)  0.189 | Rheumatic heart disease 0.385(0.122-1.608) 0.147
Glomerular filtration rate 0.990 (0.973-1.008)  0.285 | NT-proBNP 1.000 (0.998-1.022) 0.854
sST2 0.985(0.967-1.004) 0.113 | Hemoglobin 0.988(0.961-1.016) 0.414
Ferritin 1.000(0.970-1.031)  0.980 || Serum iron 0.951(0.856-1.058) 0.358
Total iron binding capacity 0.989(0.956-1.023)  0.518 | Transferrin saturation 1.054(0.971-1.14)  0.210
Left ventricular ejection fraction 1.026 (0.981-1.072)  0.260 | Left ventricular end-diastolic diameter  0.944 (0.945-1.076) 0.523
Left ventricular end-systolic diameter 1.024(0.937-1.055)  0.255 | Left atrial anteroposterior diameter 1.136 (0.864-1.171) 0.247
Pulmonary artery pressure 1.042(1.016-1.136)  0.059
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Tab.5 Comparison of adverse drug reactions between the two groups of patients [n (%) ]

Adverse drug reaction Conventional treatment group (n = 100) Intravenous iron supplementation group (n = 100) X’ P
Allergy 1(1.0) 3(3.0) 0.255  0.613
Hypophosphatemia 0(0) 2(2.0) 1.353 0.244
Gastrointestinal symptoms 3(3.0) 4(4.0) 0.000 1.000
Neurological symptoms 2(2.0) 1(1.0) 0.000 1.000
Cardiovascular symptoms 4(4.0) 5(5.0) 0.000 1.000
Respiratory symptoms 3(3.0) 2(2.0) 0.000 1.000
Total adverse reactions 13(13.0) 17(17.0) 0.627 0.428
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