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[ Abstract] Tron deficiency is one of the most common comorbidities in heart failure, which is driven by various pathophysiological
mechanisms. It is closely associated with reduced exercise capacity, decreased quality of life,and poor clinical outcomes. Recent advancements
have brought new understanding to the definition and classification of iron deficiency in heart failure. Compared to oral iron supplementation
intravenous iron supplementation has demonstrated markedly superior efficacy in clinical practice. This review summarizes current literature

and clinical trial results, highlighting the epidemiology, underlying mechanisms, diagnosis, therapeutic strategies, and so on for managing iron

deficiency in heart failure, providing guidance for clinical decision-making.

[ Keywords] Heart failure ; Iron deficiency ;Iron supplementation therapy

O A (0 ) i 22 T I A 95 i 0 i ) 4K
B B 1 H WL R 25 B AE, R AR YT 7 AW i 5 1
U5 B0 A B SR 5 BT 9%, I B 2 G 91 (9
FEE AR Hoh FRm Ak B U L, O R
HHR B B RN 30% ~40% , Bk = RN 409% ~
50% , 7512 1 Ao A0 58 B 3 R kB = ol 30% ~
50% , 1M 78 2 P e A0 k0 3 v ] 3k 80% Y B
g R Lotk NYHA O INRESS R T ~ IV 2 N K b
o 9 AT A K S T L R PR R B K T A2 T T
AeAN A NERE BB RO A 5 R AR =, Bk =
AUEAZ Bl i £ T [ | AR T B PR A, 48 S 3 1 n
FEBEFAET KU, E B A O A K 00 A9 20y 7 0 P
T B AT I AP O T RS ABE T U A G
BRih = BRI 4, RMETC AT M, Akl = (B3 A6 T

EEWE MR A RRAR ST A0 H (82300384)
BIS1EE . W%, E-mail ; gurong. nju@ 163. com

UGt A Jek b = H g B 2 A% R, AN 07 DA% i
ViR ekt = M A B4R, B PSR B FINA YT Bk B = Bk
AR T R T B G AR SO X Bk BB = AE O
W HE R TR IR RIS T S %
1 DEAHFKBRZHRE

PR LRI AR A BT R, L4 S D
17 ERRLR I BE 5 8% A0 LR, DL S B A IR R
HTRNA BRI, O LA A PN B 5 oK, Xk =
AR Bkl = oy R o ek B = FUAH Rk B = (2D
REMEREL = ) o ATk B Z P8 AR NI AR AN 2
PARARE(BEWME BERAR REARE) Rk
3 (2545 ) | B T8 8 I I K B ) sk R ad £
(A2 2595 mai) 51" MxHgkEe= N5k
fit g 1R 5, (LR FH B A 0 vk T L A VTR oK, 2k



AR AU 2025 4F 6 A5 46 545 6 ] Adv Cardiovasc Dis , June 2025, Vol. 46, No. 6 - 525 -

PHR R, BRI S A A R, B R A
REE LB R R e S WA =N R ] S 7
TE R ML W 2 I A7 A T A0 B s A R I
LA, 5 A RS Z
2 OEEHHKBRZHRIEEEVE

OEERFERIER T (N E 4 -1 R sE A
T o B5) KT A VR AKR I 0 2k s
ISEL A5 42K 2 WA R I, U 2 21 41 R 3 i 2H 4 A 2k i
JO7 TRV, 98 i 300 6 B 002 20 400 o A B 3R R AR A, 1F
— BT AR > BRI IA R 05
SR DRI KO T R HE A 5T 45 SR AR I, 7T Rg
Rl R RS e R | N T U EZ IR K= 81 <
B - T ) 2R BT R P R R I i 4 KO
Fhis R 28 DR S0 fb Rz V8T 0 ) 3R 3k BHLAR gk 5 7 gk
AL A AR, BRI B R ez
R ARG WL 5, 00 2 b A Al ) ol 11 i i R
B, 000 U e = 80 SR AR B [l (IR AR
s, BRAh ki = WA BRI T RS S
JAR L BE O MR g Thae Y BFAE R, it
R R A 1 B 1 A IR AL o S K R T BB K
SO IEIRIT IR
3 LEAHBEBRZMISENS 2

B BETE KIS T K = G 4 bR o, 5L DR A0 475 R
RIVE I R B8 FH L3 4% 25 11 (serum ferritin, SF) il
R H I AT (transferrin saturation , TSAT) 7E A 8
REGAR SF R BRIE A7 Bk AK -, (H 42 3 ] ffi L 45
SPEFF R . TSAT ANAZ 9RE MR, B e S BRAG P4k g ]
FAMETS ) fd B N Ak B = 52 U SF <30 pg/L 5%
TSAT<16% ,2022 4F- & [E 0> ) 35 vy 4 B4 B ) M 22
FEFIGE 5 HoE XM SF<100 pg/L 5 SF100~299 pe/L
FL TSAT<209% "7 4R T 33k 6 b vff e = s 74 A4 HRLAK
i, DU R T SR A BT LI I v 0 A ik
e . X al g S E SF<100 pg/L {H TSAT 1E
HBE AT , WA T SF=300 pg/L {H TSAT
R EkE = 85 . B E SO, DK 300 T A1 i
AT B0 B B KU 13% , #5 LA TSAT <20% A hi
o, RS AR T 38 33%, TR, B USUTC 3 B AR 5t S
VE R W s | 5 1R FH TSAT<20% H. SF<400 pg/L
MR

BT RS 25 0 0 B R 2RI T U I R R A2 A
(soluble transferrin receptor, sTfR ) 7~ 12 Wi ¥ 11,
R R 22 T R 1 S IR A A AR 98, 5 sTER D) sz
AP ERA S, RS2 RT3 #F9E " o gk
JHZE<14.5 ng/mL Fl sTIR=1. 59 mg/L B4 E LAl

WEEWM 1 AR EIETE, SR, X LE bR B 1 K
W7 7 A5 2% 1 [ v A A o AL I PR R A 75 2k —
BE

FET BRSBTS 0 5253 3 1 Y
(TSAT<15% ~16% ) £F % L A 53 1 43 KL FEAR , 0 UL 40
JILR A O A TR 1ML 21 2, 11 IR R T R, 51 & 0T
REEAL, FRIK A YT T S TS 52 B (TSAT < 20%)
B TCAE M., R S E Kl o7 1 2k 1 5 S50 40 A o 2k
FEE FIE-BE WD) B B A%, KRR T 1T 2542 AN i
SZA NYHA O I BE 43 9 M 9% A IR 53 Y (TSAT <
20% ) WL R0 5, B AT I R B G AR AL, (HLO LA FE
U IR 2R AR ) RE R A%, i — A Ak 0 T B, HER AR
FERIm RO W R 9, X — R4 T 2 W AR
I7, AR T T AU AT Bk D T 1 3000 T G T RkOR
E oy AR
4 LREREHEBRZMET
4.1 ORR#ME

T IRAZR 91 20 e R T ) 4 AR R A R T 2k
4 AR B B AN S22 22 R AL .
HARBAE T I AL, (RAEAE 4R 0 | S i mIAE
FHR W ICRBAR A (A 8, #ERE R T 30 ~ 60 min
HiRFH 100~200 mg, 1 ~3 JEPFARITRL, 2 ~6 4~ H 1EAH 2k
&R A I

TRON-HF {62 78, NYHA (L IRESF 11~ IV
SOV RE R I O R AT 25 4 i SF (115 pg/L 36 &
218 pg/L,P<0.05) , IRONOUT HF #F55 %! 225 4
2 ZE B M43 %X (left ventricular ejection fraction, LVEF) <
40% M B F 17 16 R DR ZHERRE A WIRYT , UR M
35 TSAT (81 2% ) F1 SF (891 18 pg/L) , RBEHE R
BN ARG i, BLAR 1 IR A 50 AT il 3 It 94k 2
TGRS H, (R XTI AR 45 Jd G 4 R BE 1~ 14 52 Wi A7
FEARL, AT BB | R RO B | 4 2R I R
SOREFNFL MR BE A 0 Rk, H T3S AN 1
MRRFINVE R O 3 A IR B = B AR HE TR YT, HoPP 8k &
Gk KOO MUK AT (R B M AT R it — 2B B 5T
4.2 ERRkAMEE

TR Ak 391 AT 2% 3k 2 4 A AL T T A I Ak G
Z AR O R E B8 B RE ) IR B R I R
O TEILER 170w DL R A R L R (ferric
carboxymaltose, FCM ) . il 5 2 2 B 2k ( ferric
derisomaltose, FDI) | 57 22 2F 4k | EME 2k 46, Hirp FCM
IR A RS AN AT BE S| A R | R i
J 25 L, Ak AR A RIVE (0 B TR WL KT 4

[



- 526 -

AR 2208 i 2025 4F 6 H 45 46 555 6 ] Adv Cardiovasc Dis , June 2025, Vol. 46, No. 6

R1 BRAIKHIRKRFARDE

I R BIFGE FWiirs A B®EH WroT | BT
. 3 8 J 57 s o . X EES
(401 Bt Frife JIEAR S N | B
) TSAT<20% ,SF<100 pg/L, R -, NYHA LI
Toblli %127 |45 200 mg BEMEEk, 15 B HL . W E | |[LVEF<35% ,NYHA he/ &

N o Bk Hb<12. 5 g/dL, M| 40 |6 D |34 | LVEF T MLHFQ | ,

(2007) 258 ZRFIXTR O ag Il ~ IV
Hb<11.5 g/dL 6MWD T, QoL 1

- oo g Lok

B 200 mg REREEL, HLZE . i HAE pVO,-,pV0, T,
FERRIC-HF!*’ 8 o B AL XUE . |LVEF < 45%, NYHA |[SF<100 we/L ¥ 100~ P

SF>500 peg/L, G 1A o 35|16 JA [INYHA & S0 43 4 |,
(2008) . ) GRIFITIE IhRE R O/ 300 we/L H TSAT<20%

A 200 mg, #54E 16 & MLHFQ-,LVEF-
patrpc | P 200 me FOM ALK 2 il LVEES40% L NHHS PGA T, NYHA ) >
AR b g o &

BREAlIF 54 4 8 200 mg | AL BUE | 4% L2 G 53 5 1 % Hb 4 9.5~13.5 g/dL 459 |24 J8 (9% | ,6MWD 1 ,KCCQ T,
(2009) ™ | LVEF<45% F NYHA i

ey RO Leooaesrn 2 EQ-5D 1

o i 6MWD T, NYHA 0> 2 fiE
CONFIRM AT 6 JE 1000~2000 mg |£ 0, B |NYHA DIIAREA IV SF<100 pg/L 5 100~ 59 | PCA T Qol, Tb
HF (2015 FCM, #5415 8k Bl =, 16 56| L. B L % | 0, LVEF <45% , FIFR4A | 300 pg/L H TSAT<20%, | 304 |52 J KCCO T’ . E’fioﬁ 1j

2l . LD I £
0190115 248136 F#ME 500 mg | RERIREIE | HOKOTTHES Hb<1s g/dL o =
bt

%5 0.6 J& 500~2 000 mg|£ 1 >, Fifi| LVEF < 45%, NYHA ‘ pVO,—,NYHA LI fig 43
EFFECT-HF# . B NN R I SF<100 pg/L 5% 100~

FCM, 2Bk =, 7658 | WL, WE % | DI I ~ M4k, 174 | 24 & | % | ,PGA 1 ,NT-proBNP-,
(2017) . 7771300 wg/L H TSAT<20%

12 J& 478 500 mg RFIE | FUREIIOK T BNP-

BB M SF A 18 PE L 5 5E IR, [SF < 100 L = 100 ~
Dhoot 4% Wi WA e P\ 18 1O AR he/1 2 pVO, T ,NYHA DIIfES
2020 500 mg FCM 17 BEHLX B NYHA O IhBEZ 20 11 /| 300 pg/I. H TSAT <20%,| 70 |12 4 % 6 ) |
MWD 1 ,MLHF
( 4 i % Hb<8 g/dL ’ ’ Q
SN RE TN B O M BE
AFFIRM HI 6 J8 1.000~2 000 mg| 2 .0, B[ 2 MO % fF BE, |SF<100 pg/L 5% 100~ TEAAN - RE L
AHFU™)(2020) FCM, #5276 55 | HL. XUR | % | LVEF < 50%, 15 i Bk |299 pe/L H TSAT<20%, |1 132 | 52 Ja [ fEBe a0 S dEsE T |,
1224 JE#M3E 500 mg Vgl pagiis FIBR Hb<8 g/dL 2 JEY KCCQ-,4~24 JARY
KCCQ 1,52 FRy KeeQ-
(36l B #L . X E | |LVEF<40% ,NYHA LVEF T ,LVESV |,
IRON-CRT" CRE <40%,

550~9 % 1000 mg FCM | R Hb<15 g/dL 75 | 12 J& | LVEDV-, pvo, 1,

(2021) RGN oYae g I ~ V4
KCCQ T ,NT-proBNP-
iR £ PN ,

N X OFER S A Be A0 TR

B 1000~2 000 mg |0, BEHL,IF o e
IRONMAN'?" L ol o [ ERMEL R LVEF S FETo -, B -, 4 A

FDI, & 4 NMHEER | % Hik SF<100 wg/L 1137 2.7 4F
(2022) - 45% A 1y MLHFQ -, 20 4~ H

71 .000~2 000 mg R B

i) MLHFQ—-,6MWD-
if
HFpEF, # 44 &7 1k Ty fiE
Mollace 4513 % hon, BB 3 A 1A SF<100 /L 2 100
ac . < B ~
200;6 50,4 JAE 500 mg FOM | B LT % [B/e” B =155 2 41| g/L“H AT 64 | 8 & {551 41.6MWD 1
<
(2022) BARE B Ee R~ 14,55 ‘
3HHN E/e’ <8

B I 1500 mg FCM, | £ W 0>, B |LVEF < 40% , [H 0> £ |SF<100 wg/L 5 100~ .
HEART-FID™ | . ) R DR ARSIV e A
(2023) FAVRERZ g6 N HE | HLBUE | 2| ERE, BORREIIKIKT- 1300 pe/L H TSAT <20%, |3 068 |121-H MWD

52—k BRI | T 4 Hb<9 g/dL

%49 1 000 mg FCM, Hij 4 J& SF<100 pg/L B{ 100~

e BEHL. = 7. |LVEF < 45%, NYHA he/ wb |
FAIR-HF2 500~1 000 mg, &4 4| N 300 pg/L H TSAT <20%, |1 200 TRl
LRIFI I ORIl ~ M2 124-H

500 mg

Hb9.5~14.0 g/dL

1 Hb, L4154 ; MLAFQ, B2 538 MO 3 AL 15 1] 35 ; 6MWD , 6 43 BB AT HE S 5 QoL 2L 36 i it s pV O, , IR (EFE AU FCM , JR L3 ZE B2k ; PGA B
BRIV, ; KCCQ , HEBE Bl O WU [ 4 ; EQ-5D , RN AL 1% B i 5 4k 82 (] ; NT-proBNP , N K Uiig fiti #h IR AT 448 s LVESV , Z8 E 45 K AT LVEDV, 2%

FIRARAB FDL

SRR B e Je S A LR /70 S RO RP IS S . ~For KU 0



AR AU 2025 4F 6 A5 46 545 6 ] Adv Cardiovasc Dis , June 2025, Vol. 46, No. 6 - 527 -

FAIR-HF {58 o O #8 kb 72 FCM fE 3%
PR B I 50 B RIS Y 0> 3 (heart failure with reduced
ejection fraction, HFTEF) f8 % B9 NYHA 0> 68 43 2% |
6 4rh 47 BE B (6-minute walk distance, 6MWD) 4=
R4, CONFIRM-HF i3 1% gk — 56030 1 % bk
HMFE FCM A B3 A 395 I e R A AR P g XU D T )
KMizs4t . 78 EFFECT-HF BF5E ™ i FCM Bk b %
PRI (EFE AR, (HRC S T R B0 2L 3 B F NYHA
OINBEST ., AFFIRM-AHF 3565 %98 T FCM X
FVE L T A B SR I A S TS R B W AR 25 Ak (P =
0.059) , TRONMAN & 5% K & B FDI 7 B A% 1E Be
SR LA FE T KBS Ty T A 8 3 A0 L, (AR v 40
R BB T F A & RS 3 T %, HEART-FID
PRI ) B R 2 e S A N B R B O
TG B Sy, ZILE R R Tk ak ) B
RE AR O LS A e A 4 PR B0 T IR 1) 52 45 ¢ A, TR s
FUCGEA TG R NYHA OINRE A 6MWD,, SR 1M,
FER—TAL 7 TR A ZERE A ) oy | B ka0 R
RE B (2 E 5 O LS FET (P =0.47)

B KR A 38 0 o BB TS O T S s R AR
VEFT TP 25052 Bkt = 5 SC % o) 5] 2J 250 25 (R 2% i
FARMFFE U FATR-HF2 FEF S 5 1M 43 548 B 10 0 52
( heart failure with preserved ejection fraction, HFpEF ) %]
IR (FAIR-HFpEF 4%) A ik — A HE S 35
4.3 HEEEW

HRHE 2022 4F( 3 L0 ) R B m ) W T
Teit A TR HFEF 5 FF 8k = 8055 bk ek 5T
eI B A TR i (D a, B) , HRER A IR
WAREATG, 2023 4F ESC $5 /1 HERE, BT A DB
I AGN SF A TSAT PEAS A Joaki = | 42 1 40 i -4
AT 1 ,C), X Tz AR HEEF 1
Hh ) Y0 L L0 500 L, L ek L % i i
RAEEATE TR (1, A), JF5 E# KA 72 FCM 5L
FDI [ OB ( Ta, A) . (PEOEREZ
WiFnAIT I M 2024 ) B, X T LVEF <45% 8k Bt
Z HARER A0 B B KR AT ek A bR e 3
s (T, A), XFFi 5 F O = ERE, LVEF <
50% i = HATERAY B B % IR Hbk b 78250 LA
RGO B B XU ( TTh, B) o 1 R4S Fekh 78 6
B, WICE M SE HFYEF FIEk = B 1z shee Ty,
PEARHERE I FIRYT O A IR L= |
4.4 FRitFE XK

TEVRIT DA IRk i = 5T 7 Jiob 70 391 B Ak S
3 {H TSAT J1 23 70% ~ 85%5% SF>400 pg/L Al fig#
AR B, T W I AR A, ROR R R

SERTRE FBUG AN M Tkt 2, P AR R R R R L 45 S
B AL AR PR 3, 0 5 | SRR R B IR R R AR
Ak PN B2 AL LA AR 49 , o B0 3 3G 0 BT I i XL
ol R, IR 9T B AR R 4E RS TSAT >20%, SF 8
250~400 pg/LM" Rl FHAN-F A L2 d T 2 4
) 7510 8 e PG AT ) 700 23 BRAIG SF K-, R GE Y 48
X SF B
5 Zig

PRl Z AR B F PSR AR TR, 58 R HiUS % )
A, 6 R CLIA AT i oRh a2k mT ol 2B 1 32 Bl T
AT R AN RIS, JCH X HFEF S8 35 850R 1 2%
AEATH T I — 426 ) J0, 02K Bl =2 32 W7 s o 11 5 B 12
FRCRMZRAE 1218 1 K T4 s S8 T i e A b Sk i
OEEF HFpEF SB35 A9I7 8k, LA SR B XU 5 3K 35
RATTET L2 KA KW BEHL S, 2R A 5 G
IR (AR | DML O & B = B 14
(N IRET I

& ¥ 3wk

[1] Ponikowski P,Jankowska EA. Targeting iron deficiency in heart failure ; existing
evidence and future expectations[ J]. Circ Heart Fail ,2021,14(5) :e008299.

[2] Beavers CJ, Ambrosy AP, Butler J, et al. Iron deficiency in heart failure: a
scientific statement from the Heart Failure Society of America[J].J Card Fail,
2023,29(7) :1059-1077.

[3] Allain F,Loizeau V,Chaufourier L, et al. Usefulness of a personalized algorithm-
based discharge checklist in patients hospitalized for acute heart failure[ J]. ESC
Heart Fail,2020,7(3) :1217-1223.

[4]  Jankowska EA,Ponikowski P. Iron deficiency in heart failure:a Korea-oriented
review[ J]. Int J Heart Fail,2023,5(4) :173-183.

[5] Mentz RJ, Garg J, Rockhold FW, et al. Ferric carboxymaltose in heart failure
with iron deficiency[ J]. N Engl J Med,2023,389(11) :975-986.

[6] Okonko DO, Mandal AK, Missouris CG, et al. Disordered iron homeostasis in
chronic heart failure; prevalence, predictors, and relation to anemia, exercise
capacity ,and survival[ J].J Am Coll Cardiol ,2011,58(12) :1241-1251.

[7] Savarese G,von Haehling S, Butler J, et al. Iron deficiency and cardiovascular
disease[ J |. Eur Heart J,2023,44(1) :14-27.

[8]  Ghafourian K,Shapiro JS, Goodman L, et al. Iron and heart failure: diagnosis,
therapies, and future directions [ J ]. JACC Basic Transl Sci, 2020, 5 (3):
300-313.

[9] Loncar G,Obradovic D, Thiele H,et al. Iron deficiency in heart failure[ J]. ESC
Heart Fail,2021,8(4) :2368-2379.

[10] Tajes M, Diez-Lopez C, Enjuanes C, et al. Neurohormonal activation induces
intracellular iron deficiency and mitochondrial dysfunction in cardiac cells[ J].
Cell Biosci,2021,11(1) :89.

[11] Chung YJ, Swietach P, Curtis MK, et al. Iron-deficiency anemia results in
transcriptional and metabolic remodeling in the heart toward a glycolytic
phenotype[ J]. Front Cardiovasc Med,2020,7 :616920.

[12] McDonagh TA,Metra M, Adamo M, et al. 2021 ESC Guidelines for the diagnosis
and treatment of acute and chronic heart failure [ J]. Eur Heart J, 2021, 42
(36) :3599-3726.

[13] Masini G,Graham FJ, Pellicori P, et al. Criteria for iron deficiency in patients
with heart failure[ J].J Am Coll Cardiol ,2022,79(4) :341-351.

[14] McDonagh TA,Metra M, Adamo M, et al. 2021 ESC Guidelines for the diagnosis



- 528 -

[16]

[18]

[19]

[21]

[22]

(23]

[24]

[25]

[26]

[28]

[30]

AR 2208 i 2025 4F 6 H 45 46 555 6 ] Adv Cardiovasc Dis , June 2025, Vol. 46, No. 6

and treatment of acute and chronic heart failure ; developed by the Task Force for
the diagnosis and treatment of acute and chronic heart failure of the European
Society of Cardiology (ESC) with the special contribution of the Heart Failure
Association( HFA') of the ESC[J]. Rev Esp Cardiol ( Engl Ed), 2022, 75
(6):523.

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:
developed by the task force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology ( ESC) with the special
contribution of the Heart Failure Association( HFA) of the ESC[J]. Eur J Heart
Fail ,2024,26(1) :5-17.

Heidenreich PA | Bozkurt B, Aguilar D, et al. 2022 AHA/ACC/HFSA Guideline
for the Management of Heart Failure: Executive Summary: A Report of the
American College of Cardiology/ American Heart Association Joint Committee on
Clinical Practice Guidelines[ J]. Circulation,2022,145(18) :e876-¢894.
AR 2 O VB 2 43 2, T TR O b 200 AL PN R R O 2, vl T
Ui blp 2z T ety el 22 B 2 S v LG 1 I BT AR ST 48 R 2024 ()],
AL LA, 2024,52(3) :235-275.

Thomas DW, Hinchliffe RF, Briggs C, et al. Guideline for the laboratory
diagnosis of functional iron deficiency [ J]. Br J Haematol, 2013, 161 (5) .
639-648.

Packer M, Anker SD, Butler ], et al. Critical re-evaluation of the identification of
iron deficiency states and effective iron repletion strategies in patients with
chronic heart failure[ J]. Eur J Heart Fail ,2024,26(6) :1298-1312.
Corrigendum to “ High soluble transferrin receptor in patients with heart failure ;
a measure of iron deficiency and a strong predictor of mortality’ [ Eur J Heart
Fail 2021;23:919-932][J]. Eur J Heart Fail ,2022,24(3) :591.

Jankowska EA, Kasztura M, Sokolski M, et al. Iron deficiency defined as
depleted iron stores accompanied by unmet cellular iron requirements identifies
patients at the highest risk of death after an episode of acute heart failure[ J].
Eur Heart J,2014,35(36) :2468-2476.

Packer M, Anker SD, Butler J, et al. Identification of three mechanistic pathways
for iron-deficient heart failure[ J]. Eur Heart J,2024,45(26) :2281-2293.

von Haehling S, Ebner N, Evertz R, et al. Iron deficiency in heart failure: an
overview[ J]. JACC Heart Fail ,2019,7(1) :36-46.

Beck-da-Silva L,Piardi D,Soder S, et al. IRON-HF study:a randomized trial to
assess the effects of iron in heart failure patients with anemial J]. Int J Cardiol ,
2013,168(4) :3439-3442.

Lewis GD, Malhotra R, Hernandez AF, et al. Effect of oral iron repletion on
exercise capacity in patients with heart failure with reduced ejection fraction and
iron deficiency: the IRONOUT HF randomized clinical trial[ J]. JAMA, 2017,
317(19) :1958-1966.

Song Z,Tang M, Tang G et al. Oral iron supplementation in patients with heart
failure ; a systematic review and meta-analysis[ J]. ESC Heart Fail,2022,9(5) :
2779-2786.

Mei Z,Chen J,Luo S, et al. Comparative efficacy of intravenous and oral iron
supplements for the treatment of iron deficiency in patients with heart failure:
a network meta-analysis of randomized controlled trials [ J]. Pharmacol Res,
2022,182:106345.

Suryani LD, Raharjo SB, Sagita R, et al. Oral ferrous sulphate improves
functional capacity on heart failure patients with iron deficiency anemia[ J].
Glob Heart,2022,17(1) :81.

Toblli JE, Lombrafia A, Duarte P, et al. Intravenous iron reduces NT-pro-brain
natriuretic peptide in anemic patients with chronic heart failure and renal
insufficiency[ J].J Am Coll Cardiol,2007,50(17) :1657-1665.

Okonko DO, Grzeslo A, Witkowski T, et al. Effect of intravenous iron sucrose on
exercise tolerance in anemic and nonanemic patients with symptomatic chronic
heart failure and iron deficiency FERRIC-HF: a randomized, controlled,

observer-blinded trial[ J].J Am Coll Cardiol,2008,51(2) :103-112.

[31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

Anker SD, Colet JC, Filippatos G, et al. Rationale and design of Ferinject
assessment in patients with IRon deficiency and chronic Heart Failure ( FAIR-
HF) study: a randomized, placebo-controlled study of intravenous iron
supplementation in patients with and without anaemia[ J]. Eur J Heart Fail,
2009,11(11) :1084-1091.

Ponikowski P, van Veldhuisen DJ, Comin-Colet J, et al. Beneficial effects of
long-term intravenous iron therapy with ferric carboxymaltose in patients with
symptomatic heart failure and iron deficiencyt[J]. Eur Heart J,2015,36(11) .
657-668.

van Veldhuisen DJ, Ponikowski P, van der Meer P, et al. Effect of ferric
carboxymaltose on exercise capacity in patients with chronic heart failure and
iron deficiency[ J]. Circulation,2017,136(15) :1374-1383.

Dhoot S, Mittal S, Singh SP, et al. Effect of ferric-carboxy maltose on oxygen
kinetics and functional status in heart failure patients with iron deficiency[ J].
Future Sei 0A,2020,6(5) :FS0467.

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[ J . Lancet,2020,396(10266) : 1895-1904.

Martens P, Dupont M, Dauw J, et al. The effect of intravenous ferric
carboxymaltose on  cardiac remodelling  following  cardiac
resynchronization therapy—The IRON-CRT trial [ J]. Eur Heart J, 2021, 42

(48) :4905-4914.

reverse

Kalra PR, Cleland JGF, Petrie MC, et al. Intravenous ferric derisomaltose in
patients with heart failure and iron deficiency in the UK (IRONMAN ) : an
investigator-initiated , prospective , randomised , open-label , blinded-endpoint trial
[J]. Lancet,2022,400( 10369) :2199-2209.

Mollace A, Macri R, Mollace R, et al. Effect of ferric carboxymaltose
supplementation in patients with heart failure with preserved ejection fraction:
role of attenuated oxidative stress and improved endothelial function [ J].
Nutrients,2022,14(23) :5057.

Paydn-Pernia S, Pérez-Simén JA , Garcia-Erce JA. Ferric carboxymaltose in heart
failure with iron deficiency[J]. N Engl J Med,2023,389(22) :2108.
Ponikowski P,Mentz RJ, Hernandez AF, et al. Efficacy of ferric carboxymaltose
in heart failure with iron deficiency: an individual patient data meta-analysis
[J]. Eur Heart J,2023,44(48) :5077-5091.

Filippatos G, Ponikowski P, Farmakis D, et al. Association between hemoglobin
levels and efficacy of intravenous ferric carboxymaltose in patients with acute
heart failure and iron deficiency: an AFFIRM-AHF subgroup analysis [ J].
Circulation, 2023, 147(22) :1640-1653.

Mentz RJ, Ambrosy AP, Ezekowitz JA et al. Randomized placebo-controlled trial
of ferric carboxymaltose in heart failure with iron deficiency ;rationale and design
[J]. Circ Heart Fail,2021,14(5) :e008100.

Jankowska EA |, Tkaczyszyn M, Suchocki T, et al. Effects of intravenous iron
therapy in iron-deficient patients with systolic heart failure:a meta-analysis of
randomized controlled trials[ J]. Eur J Heart Fail ,2016,18(7) :786-795.
Anker SD,Kirwan BA,van Veldhuisen DJ, et al. Effects of ferric carboxymaltose
on hospitalisations and mortality rates in iron-deficient heart failure patients: an
individual patient data meta-analysis [ J]. Eur J Heart Fail, 2018,20 (1) :
125-133.

Graham FJ, Pellicori P, Ford I, et al. Intravenous iron for heart failure with
evidence of iron deficiency; a meta-analysis of randomised trials[ J]. Clin Res
Cardiol ,2021,110(8) :1299-1307.

Rhee JW, Yi H, Thomas D, et al. Modeling secondary iron overload
cardiomyopathy ~ with  human  induced  pluripotent stem  cell-derived
cardiomyocytes[ J]. Cell Rep,2020,32(2) :107886.

Docherty KF,Welsh P, Verma S, et al. Iron deficiency in heart failure and effect
of dapagliflozin; findings from DAPA-HF [ J]. Circulation, 2022, 146 (13 ) .
980-994.

W AS B #7.2024-11-22



