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Iron Deficiency and Anemia in Heart Failure
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Anemia and iron deficiency are highly prevalent and prognostically important comorbidities among patients with heart failure. Iron
deficiency, in both the absolute and functional forms, affects up to 50-60% of patients with heart failure, even in the absence of anemia,
and contributes to worsening symptoms, impaired exercise capacity, and increased morbidity and mortality. Iron plays central roles in
oxygen transport, myocardial energetics, and skeletal muscle function. Mechanistically, inflammation, impaired iron absorption, hepcidin
overproduction, and reduced erythropoiesis contribute to the complex pathophysiology of iron deficiency in heart failure. The diagnostic
criteria for anemia are generally serum ferritin < 100 ng/mL or ferritin 100-299 ng/mL with transferrin saturation < 20%. Although oral
iron supplementation has shown limited efficacy in clinical trials, intravenous iron therapy -particularly ferric carboxymaltose and
ferric derisomaltose therapy- has demonstrated benefits in improving symptom burden and quality of life and reducing hospitalization
for heart failure in patients with reduced or mildly reduced ejection fraction. However, large trials such as the HEART-FID and FAIR-
HF?2 failed to show significant reductions in cardiovascular events, highlighting the need for further research. Moreover, key challenges
remain, including identifying responders, optimizing iron dosing and monitoring strategies, and evaluating the long-term effects of
iron repletion on clinical outcomes. This review summarizes the current evidence and emphasizes the need for more refined diagnostic
criteria, individualized treatment approaches, and robust long-term data to guide iron therapy in cases of heart failure. (Korean ] Med

2025;100:152-157)
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NYHA, New York Heart Association; LVEF, left ventricular ejection fraction; TSAT, transferrin saturation; HR, hazard ratio.

‘Early termination due to low registration.

154 elSSN 2289-0769



el A5 2 29

9] 2 T A AYE AT
u|SHA| ZHARAIFTHIG].
YAUEA H(IV ferric derisomaltose) S
oA A JLE D AT AT A}
E5] 221419 W9 o] glolEofl A F-oJu|gh
‘jri oheh X HEART-FID koA A# 4
9] &S HY o} YAt F
7} FEoA BAA 79/d-2 GAd5HA] ottt 8],

ot A= HIHe R FHAREE
oA=& ZYo] BhtE F40] = TE

AR 0 2 oI5t A
o]€lo]l [RONMAN ol A= 7gu

'

B A2 A4t A1

(heart failure with reduced ejection fraction, HFrEF) ¥ Hf
5 AL A AR H(heart failure with mildly reduced
ejection fraction, HFmrEF) 2EFoj| A SA4F 7RAT} 4] A
FIA717] Sloto] AW AE HS
(class I, A) IV FCM %
dE A A A, AR e
Uct(class Ila, A) [8]
oj=ERloAE F AP/ HIdo]
ot AL class a2 £
A 9 A AT AEA & o] F ¥y

ot A7) A=
$HR}of| 4] o]=ojH om 41 S HEART-FIT 7tolals
YA} B7F FEOAA BAX Feld=
T ATt GEEA] g2 T
¥l FAIR-HF2 @70l % &
HE 3ol dY 9 AGH AR ‘:Hi
SoMAl= Eoloitth 53] AA SAtEolA 99
BES BPou A HoE oF Hl =
A Zoto] 9 Hr7F WS
FeH19]. ol2fet
S A7Ioke &
NS yeid 5= Qe ARA g0 f8E Hot Alwslel
o] H7}sh= 2ol H st

.5_’8] ié ﬂlﬁ/\é H]o:] o] EH]—T)‘]- /}:]
WM A5 AH, E iAol &

A7 A whEoll dFE v & ok HolA FF

—

=

ok

olth. wat X2 uhw

A %%—3« sl o

|27} QAFA 0 B

A GRS oA T

rz

1o

FolAE Bt Agte] W2 A7 AEE B HEolo}
T Floltk. £ A B3 N 2ot SBY 45 u5EH A
570, HEEPS} 92 8 BE 94 84 F o] S0l

wrt Foieh 2 29 UeiEA S FEsHs AT S8
Aol

T FAA IHEE 45% ol ARA FAE oz
5t FAIR-HFpEF Aol A 65 B8 Ag]9] /fAS B 15194

UES ARE A% £7] F2 Y 27] $E0 R Fa
AEL Wl 2A7} obg RESH20). 2 Zapt 2EE
52 Eo ol 2

A0 2 7|jE= [RONMET-HFpEF ¢ 52
ol gk Bt BEst g AT 5 g 202 7|tiHrt.

HH A MR B 992 vwE kst (R E oAAA Y
TEA Tl 9k, F FRol 99, 1HlE A7 ol HAl
U4 28 A] aEElojof gtek E3] WHE Foizt W a3t ghA

A3t ghAol| A v]g- ju] J&/dt A7) QP Aol st HER
ZQsttt.

EFHARA SAtol A A Ag] HoE V1€ B Hed
2 TSATY] 7% 2 §A1Z 2914 5o tigt A2 A
A7) AHEEE H A A 7150
HE AAL 5 AP P& 1749] F70] 79kt Ao
ofyet &7] A% A Aol A ESAs AHg Al ¥HS-S o}
o HE BEE Fefots 5H0 R Tl 71509
o} Zo]cH21]. &< AFFIRM AHF, IRONMAN, HEART-FID
AT ATE T BAS Aol B4 HEd XA
FQlo] TSAT < 20%<1 ALl A Ao FE 279 avp}
o2 EgshA| yehgtha B ustgith22). ol whet TSATZ}
Hrt §-85 E 499 37}t E 7HsAol A=A glor
olo] gt 7} A7} W Qs Ao 7 Holrh

upRko 2 AR X727t @] 4 Aol anpaolet

L AL o] BaEgo 471 BES AT 4%

X rlo
el

o
N
o

Vol. 100, No. 4, August 2025 155



The Korean Journal of Medicine: Vol. 100, No. 4, 2025

Apgfo] Bz, whebA ARA SAjolH H 29 220
7149] BFE Zdslel] 915t wUE A2k @ 94 A=20]
digt M7} gte] 9 A7} Wasi
S
70| 24} otsle} |50 £R3 FFL

3 Eye 4R &
HX] g olu] AU HE B2 A TR0 4 AN
AR Q% YL o] EHRl A2 PHOE A
A7 e e 8 A ARo) B4 Az AUE et
3 BAZIAY A2 Ate] e AT A
0% WY A7 Z3}So] ol
FEERE s

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article

was reported.

FUNDING

None.

AUTHOR CONTRIBUTIONS

JYC contributed all aspects of the article.

ACKNOWLEDGEMENTS

None.

REFERENCES

1. Silverherg DS, Wexler D, Blum M, et al. The use of subcutaneous erythropoie-

156 elSSN 2289-0769

10.

11.

12.

13.

14.

15.

16.

17.

18.

tin and intravenous iron for the treatment of the anemia of severe, resistant
congestive heart failure improves cardiac and renal function and function-
al cardiac class, and markedly reduces hospitalizations. ] Am Coll Cardiol
2000;35:1737-1744.

Klip IT, Comin-Colet ], Voors AA, et al. Iron deficiency in chronic heart fail-
ure: an international pooled analysis. Am Heart ] 2013;165:575-582.€3.

von Haehling S, Jankowska EA, van Veldhuisen DJ, Ponikowski P, Anker SD.
Iron deficiency and cardiovascular disease. Nat Rev Cardiol 2015;12:659-
669.

Savarese G, von Haehling S, Butler J, Cleland JGF, Ponikowski P, Anker SD.
Iron deficiency and cardiovascular disease. Eur Heart ] 2023;44:14-27.
McDonagh T, Macdougall IC. Iron therapy for the treatment of iron deficiency
in chronic heart failure: intravenous or oral? Eur | Heart Fail 2015;17:248-
262.

Jankowska EA, Rozentryt P, Witkowska A, et al. Iron deficiency: an ominous
sign in patients with systolic chronic heart failure. Eur Heart ] 2010;31:1872-
1880.

Ebner N, Jankowska EA, Ponikowski P, et al. The impact of iron deficiency
and anaemia on exercise capacity and outcomes in patients with chronic
heart failure. Results from the studies investigating co-morhidities aggravat-
ing heart failure. Int J Cardiol 2016;205:6-12.

McDonagh TA, Metra M, Adamo M, et al. 2023 Focused update of the 2021
ESC guidelines for the diagnosis and treatment of acute and chronic heart
failure. Eur Heart ] 2023;44:3627-3639.

Heidenreich PA, Bozkurt B, Aguilar D, et al. 2022 AHA/ACC/HFSA guideline
for the management of heart failure: a report of the American College of
Cardiology/American Heart Association Joint Committee on Clinical Practice
Guidelines. Circulation 2022;145:6895-61032.

Park SM, Lee SY, Jung MH, et al. Korean Society of Heart Failure guidelines
for the management of heart failure: management of the underlying etiolo-
gies and comorbidities of heart failure. Int ] Heart Fail 2023;5:127-145.
Lewis GD, Malhotra R, Hernandez AF, et al. Effect of oral iron repletion on
exercise capacity in patients with heart failure with reduced ejection frac-
tion and iron deficiency: the IRONOUT HF randomized clinical trial. JAMA
2017;317:1958-1966.

Swedberg K, Young JB, Anand IS, et al. Treatment of anemia with darbepoe-
tin alfa in systolic heart failure. N Engl ] Med 2013;368:1210-1219.
McDonagh TA, Metra M, Adamo M, et al. 2021 ESC guidelines for the di-
agnosis and treatment of acute and chronic heart failure. Eur Heart ]
2021;42:3599-3726.

Anker SD, Comin-Colet J, Filippatos G, et al. Ferric carhoxymaltose in patients
with heart failure and iron deficiency. N Engl ] Med 2009;361:2436-2448.
Ponikowski P, van Veldhuisen D], Comin-Colet ], et al. Beneficial effects of
long-term intravenous iron therapy with ferric carboxymaltose in patients
with symptomatic heart failure and iron deficiency. Eur Heart ] 2015;36:657-
668.

Ponikowski P, Kirwan BA, Anker SD, et al. Ferric carboxymaltose for iron
deficiency at discharge after acute heart failure: a multicentre, double-blind,
randomised, controlled trial. Lancet 2020;396:1895-1904.

Kalra PR, Cleland JGF, Petrie MC, et al. Intravenous ferric derisomaltose in
patients with heart failure and iron deficiency in the UK (IRONMAN): an in-
vestigator-initiated, prospective, randomised, open-label, blinded-endpoint
trial. Lancet 2022;400:2199-2209.

Mentz R], Garg ], Rockhold FW, et al. Ferric carboxymaltose in heart failure


https://doi.org/10.1016/S0735-1097(00)00613-6
https://doi.org/10.1016/S0735-1097(00)00613-6
https://doi.org/10.1016/S0735-1097(00)00613-6
https://doi.org/10.1016/S0735-1097(00)00613-6
https://doi.org/10.1016/S0735-1097(00)00613-6
https://doi.org/10.1016/j.ahj.2013.01.017
https://doi.org/10.1016/j.ahj.2013.01.017
https://doi.org/10.1038/nrcardio.2015.109
https://doi.org/10.1038/nrcardio.2015.109
https://doi.org/10.1038/nrcardio.2015.109
https://doi.org/10.1093/eurheartj/ehac569
https://doi.org/10.1093/eurheartj/ehac569
https://doi.org/10.1002/ejhf.236
https://doi.org/10.1002/ejhf.236
https://doi.org/10.1002/ejhf.236
https://doi.org/10.1093/eurheartj/ehq158
https://doi.org/10.1093/eurheartj/ehq158
https://doi.org/10.1093/eurheartj/ehq158
https://doi.org/10.1016/j.ijcard.2015.11.178
https://doi.org/10.1016/j.ijcard.2015.11.178
https://doi.org/10.1016/j.ijcard.2015.11.178
https://doi.org/10.1016/j.ijcard.2015.11.178
https://doi.org/10.1093/eurheartj/ehad195
https://doi.org/10.1093/eurheartj/ehad195
https://doi.org/10.1093/eurheartj/ehad195
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.36628/ijhf.2023.0016
https://doi.org/10.36628/ijhf.2023.0016
https://doi.org/10.36628/ijhf.2023.0016
https://doi.org/10.1001/jama.2017.5427
https://doi.org/10.1001/jama.2017.5427
https://doi.org/10.1001/jama.2017.5427
https://doi.org/10.1001/jama.2017.5427
https://doi.org/10.1056/NEJMoa1214865
https://doi.org/10.1056/NEJMoa1214865
https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1056/NEJMoa0908355
https://doi.org/10.1056/NEJMoa0908355
https://doi.org/10.1093/eurheartj/ehu385
https://doi.org/10.1093/eurheartj/ehu385
https://doi.org/10.1093/eurheartj/ehu385
https://doi.org/10.1093/eurheartj/ehu385
https://doi.org/10.1016/S0140-6736(20)32339-4
https://doi.org/10.1016/S0140-6736(20)32339-4
https://doi.org/10.1016/S0140-6736(20)32339-4
https://doi.org/10.1016/S0140-6736(22)02083-9
https://doi.org/10.1016/S0140-6736(22)02083-9
https://doi.org/10.1016/S0140-6736(22)02083-9
https://doi.org/10.1016/S0140-6736(22)02083-9
https://doi.org/10.1056/NEJMoa2304968

Jah Yeon Choi. Anemia in heart failure

with iron deficiency. N Engl ] Med 2023;389:975-986. ciency: the FAIR-HFpEF trial. Eur Heart ] 2024;45:3789-3800.

19. Anker SD, Friede T, Butler J, et al. Intravenous ferric carhoxymaltose in heart 21. National Kidney Foundation. IV. K/DOQI clinical practice guidelines for ane-
failure with iron deficiency: the FAIR-HF2 DZHKO5 randomized clinical trial. mia of chronic kidney disease: update 2000. Am ] Kidney Dis 2001;37 Suppl
JAMA 2025;333:1965-1976. 1:5182-5238.

20. von Haehling S, Doehner W, Evertz R, et al. Ferric carboxymaltose and exer- 22. Packer M, Anker SD, Butler J, et al. Redefining iron deficiency in patients
cise capacity in heart failure with preserved ejection fraction and iron defi- with chronic heart failure. Circulation 2024;150:151-161.

Vol. 100, No. 4, August 2025 157


https://doi.org/10.1056/NEJMoa2304968
https://doi.org/10.1001/jama.2025.3833
https://doi.org/10.1001/jama.2025.3833
https://doi.org/10.1001/jama.2025.3833
https://doi.org/10.1093/eurheartj/ehae479
https://doi.org/10.1093/eurheartj/ehae479
https://doi.org/10.1093/eurheartj/ehae479
https://doi.org/10.1016/S0272-6386(01)70008-X
https://doi.org/10.1016/S0272-6386(01)70008-X
https://doi.org/10.1016/S0272-6386(01)70008-X
https://doi.org/10.1161/CIRCULATIONAHA.124.068883
https://doi.org/10.1161/CIRCULATIONAHA.124.068883

