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Abstract

Background: Functional iron deficiency anaemia (FIDA), which can worsen HF symptoms and raise morbidity
and mortality, is a common complicating factor for heart failure (HF). It has been suggested that intravenous (IV)
iron supplementation be used as a treatment intervention to help these people do better. Methods: In 200 patients
with FIDA-diagnosed heart failure, the effects of IV iron supplementation on mortality and morbidity were
examined in this study. Over the course of two years, a single tertiary care facility hosted a randomised controlled
experiment. Results: Preliminary results indicate a significant reduction in hospital readmission rates and
improvements in quality of life scores among patients receiving IV iron supplementation compared to those
receiving standard care. Conclusion: IV iron supplementation in HF patients with FIDA appears to significantly
improve clinical outcomes and reduce healthcare utilization. Further research is warranted to confirm these findings
and determine optimal management strategies.
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INTRODUCTION

A complicated clinical illness known as heart failure (HF) is brought on by the heart's incapacity to pump blood
effectively enough to fulfil the body's demands. [1] Iron deficiency (ID) and anaemia stand out among the many
problems linked to heart failure (HF) because of their frequency and influence on patient outcomes.[2] Up to 50% of
HF patients have an iron deficiency, which is frequently linked to worsening symptoms, a reduced ability to exercise,
and a lower quality of life. Moreover, iron deficiency anaemia (IDA) has been associated with higher hospitalisation
and death rates in this population, exacerbating these consequences.[3]

According to recent research, functional iron deficiency anaemia (FIDA), a maladaptive reaction to inflammation, and
inadequate iron reserves are both associated with iron shortage in heart disease.[4] Even if there are sufficient iron
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reserves in the body, FIDA is caused by reduced iron mobilisation, which exacerbates anaemia and leads to inadequate
erythropoiesis.[5]

Oral iron supplements are commonly used in the care of HF patients with IDA; however, their effectiveness is limited
by low gastrointestinal absorption and adverse effects. IV iron supplementation has become a viable option for getting
beyond these obstacles.[6] Intravenous iron has been demonstrated to enhance haemoglobin levels, quickly replace
iron reserves, and improve outcomes for patients with heart failure. Extensive research is need to fully understand its
influence on morbidity and mortality, though.[7]

Aim
to assess the effect of intravenous iron supplementation on mortality and morbidity in patients suffering from
functional iron deficient anaemia and heart failure.

Objectives
1. To ascertain how IV iron supplementation affects the death rates of FIDA-afflicted HF patients.
2. To evaluate how IV iron affects HF patients with FIDA's hospital readmission rates.
3. To assess the improvements in this patient group's quality of life metrics following intravenous iron
supplementation.

MATERIAL AND METHODOLOGY
Source of Data: Data were collected from patients enrolled in a tertiary care hospital.
Study Design: The research was planned as a controlled, randomised experiment.
Study Location: Conducted at a tertiary care center.
Study Duration: The research spanned two years.
Sample Size: The study included 200 patients.
Inclusion Criteria: Individuals over the age of eighteen who have been diagnosed with functional iron deficiency
anaemia and heart failure.
Exclusion Criteria: Patients with other forms of anemia, active infection, or chronic kidney disease requiring dialysis.
Procedure and Methodology: Eligible patients were randomly assigned to receive either IV iron supplementation or
standard care. Clinical assessments and laboratory tests were performed at baseline and regular intervals.
Sample Processing: Blood samples were collected for baseline and follow-up hemoglobin and ferritin levels.
Statistical Methods: SPSS software was used to analyse the data. Chi-square and t-tests were used for comparative
analysis, and a p-value of less than 0.05 was deemed statistically significant.
Data Collection: Data on clinical outcomes, laboratory results, and hospital readmissions were systematically
recorded and analyzed.

Observation and Results:
Table 1: Overall Impact of IV Iron Supplementation on Mortality and Morbidity in HF Patients with FIDA

. | 95%
Outcome Group n (%) %11;1)5 Ratio Confidence P-value
Interval (CI)
ISX lementationlron 10(10%) 0-5
Mortality PP 0.22-1.13 0.09
Standard Care 20 (20%) Reference
ISX lementationlron 30 (30%) 0.4
Hospitalizations PP 0.23 - 0.69 0.001
Standard Care 60 (60%) Reference
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v Iron o
Improved QoL | Supplementation 70 (70%) 2.3 128-4.12 0.005
Scores ’ ’ ’
Standard Care 40 (40%) Reference
88
70
70
60
53
40
35 30
20
) - .
, 1N
Mortality Hospitalizations Improved QoL Scores
M IV Iron Supplementation m Standard Care
DISCUSSION:
Mortality

The result from Table 1 shows a reduction in mortality rates from 20% in the standard care group to 10% in the IV
iron supplementation group, with an odds ratio (OR) of 0.5. Although this result has a p-value of 0.09, indicating
marginal statistical significance, it aligns with findings from, who reported improved survival rates with IV iron
therapy in HF patients[8]. This marginal significance might suggest the need for a larger sample size or longer follow-
up duration to definitively establish the effect of IV iron on mortality.

Hospitalizations

With an OR of 0.4 and a p-value of 0.001, the findings showing a decline in hospitalisation rates are very significant.
This is in line with the findings, which showed that hospital admissions for HF patients with iron insufficiency were
decreased by IV iron supplementation[9]. The noteworthy decrease in hospitalisations underscores the possibility of
intravenous iron treatment to enhance patient outcomes while simultaneously diminishing healthcare utilisation and
related expenses.

Quality of Life

The improvement in QoL scores, with 70% of the IV iron group reporting better scores versus 40% in the standard
care group, is statistically significant (OR = 2.3, p-value = 0.005). who observed substantial improvements in exercise
capacity and overall well-being in HF patients treated with IV iron[10]. The impact on QoL is crucial as it directly
affects patient compliance and overall treatment satisfaction.

Comparative Analysis and Implications

These findings highlight the possible advantages of IV iron supplementation in the management of HF patients with
FIDA, not only in terms of clinical biomarkers but also in terms of improving patient welfare generally and lessening
the strain on medical facilities. To validate these results and comprehend the long-term advantages and any possible
hazards of IV iron treatment in this patient group, additional research with bigger and more varied populations is
necessary.[11]
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CONCLUSION:

There is strong evidence to support the use of IV iron therapy in this patient population, according to a study that
looked at the effects of iron supplementation on mortality, hospitalisations, and quality of life (QoL) in heart failure
(HF) patients with functional iron deficiency anaemia (FIDA). Even though the mortality reduction's statistical
significance was very modest, the trends point to a positive influence, indicating that more research with bigger sample
sizes and longer follow-up times is necessary to definitively ascertain how IV iron affects survival rates.

The significant reductions in hospitalization rates and the marked improvements in quality of life scores are
particularly notable. These outcomes not only highlight the clinical efficacy of IV iron supplementation in improving
patient well-being and reducing the burden of hospital admissions but also suggest potential cost benefits for
healthcare systems managing chronic conditions like HF.

This study adds to the body of research that emphasises the need of treating iron shortage in heart failure patients by
presenting quantitative data on the particular benefits of intravenous iron formulations. Subsequent studies have to
concentrate on refining treatment plans, investigating long-term results, and figuring out which patient subgroups
might benefit from this therapy the most. All things considered, the results of this investigation support the inclusion
of regular evaluations of iron status and the deliberate application of IV iron therapy in the all-encompassing treatment
of heart failure patients with FIDA.

REFERENCES:

1. Schwinger RHG. Pathophysiology of heart failure. Cardiovasc Diagn Ther. 2021 Feb;11(1):263-276. doi:
10.21037/cdt-20-302. PMID: 33708498; PMCID: PMC7944197.

2. Chopra VK, Anker SD. Anaemia, iron deficiency and heart failure in 2020: facts and numbers. ESC Heart
Fail. 2020 Oct;7(5):2007-2011. doi: 10.1002/ehf2.12797. Epub 2020 Jun 30. PMID: 32602663; PMCID:
PMC7524223.

3. von Haehling S, Ebner N, Evertz R, Ponikowski P, Anker SD. Iron Deficiency in Heart Failure: An Overview.
JACC Heart Fail. 2019 Jan;7(1):36-46. doi: 10.1016/j.jchf.2018.07.015. Epub 2018 Dec 12. PMID:
30553903.

4. Kumar A, Sharma E, Marley A, Samaan MA, Brookes MJ. Iron deficiency anaemia: pathophysiology,
assessment, practical management. BMJ Open Gastroenterol. 2022 Jan;9(1):¢000759. doi: 10.1136/bmjgast-
2021-000759. PMID: 34996762; PMCID: PMC8744124.

5. Xu Y, Alfaro-Magallanes VM, Babitt JL. Physiological and pathophysiological mechanisms of hepcidin
regulation: clinical implications for iron disorders. Br J Haematol. 2021 Jun;193(5):882-893. doi:
10.1111/bjh.17252. Epub 2020 Dec 14. PMID: 33316086; PMCID: PMC8164969.

6. Song Z, Tang M, Tang G, Fu G, Ou D, Yao F, Hou X, Zhang D. Oral iron supplementation in patients with
heart failure: a systematic review and meta-analysis. ESC Heart Fail. 2022 Oct;9(5):2779-2786. doi:
10.1002/ehf2.14020. Epub 2022 Jun 27. PMID: 35758130; PMCID: PMC9715811.

7. Litton E, Xiao J, Ho KM. Safety and efficacy of intravenous iron therapy in reducing requirement for
allogeneic blood transfusion: systematic review and meta-analysis of randomised clinical trials. BMJ. 2013
Aug 15;347:f4822. doi: 10.1136/bmj.f4822. PMID: 23950195; PMCID: PMC3805480.

8. Graham FJ, Pellicori P, Kalra PR, Ford I, Bruzzese D, Cleland JGF. Intravenous iron in patients with heart
failure and iron deficiency: an updated meta-analysis. Eur J Heart Fail. 2023 Apr;25(4):528-537. doi:
10.1002/ejhf.2810. Epub 2023 Mar 8. PMID: 36823953; PMCID: PMC10946839.

9. Ogugua FM, Aguilar FA, Gamam A, Magsood MH, Yoo TK, Kasmi F, AlKowatli O, Lo K. Treating Iron
Deficiency (ID) Anemia in Heart Failure (HF) Patients with IV Iron: A Meta-Analysis. Cureus. 2023 Jul
14;15(7):e41895. doi: 10.7759/cureus.41895. PMID: 37581143; PMCID: PMC10423640.

10. Singer CE, Vasile CM, Popescu M, Popescu AIS, Marginean IC, Iacob GA, Popescu MD, Marginean CM.
Role of Iron Deficiency in Heart Failure-Clinical and Treatment Approach: An Overview. Diagnostics
(Basel). 2023 Jan 13;13(2):304. doi: 10.3390/diagnostics13020304. PMID: 36673114; PMCID:
PMC9857585.

11. Del Vecchio L, Ekart R, Ferro CJ, Malyszko J, Mark PB, Ortiz A, Sarafidis P, Valdivielso JM, Mallamaci F;
ERA-EDTA European Renal and Cardiovascular Medicine Working (EURECA-m) Group. Intravenous iron
therapy and the cardiovascular system: risks and benefits. Clin Kidney J. 2020 Nov 26;14(4):1067-1076. doi:
10.1093/ckj/sfaa212. PMID: 34188903; PMCID: PMC8223589.

293



