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Abstract

Objectives: To evaluate the effects of IV Iron Sucrose on iron status, left ventricular ejection
fraction (LVEF), and clinical outcomes in patients with heart failure.

Methods: This randomized, open-label, outcome assessor-blinded controlled trial included
60 outpatients with heart failure with reduced ejection fraction (HFrEF) and iron deficiency.
Participants were randomized into two groups (n=30 per group): the intervention group
received IV Iron Sucrose 200 mg, and the control group received standard care. Over a 24-
week follow-up period, the primary outcomes measured were LVEF, iron status (ferritin and
TSAT), and hemoglobin levels. Secondary outcomes included NYHA functional class, quality
of life (MLHFQ score), and HF-related hospitalization rates. Data were analyzed using
independent t-test, Mann-Whitney U test, and chi-square test.

Results: At 24 weeks, the Iron Sucrose group demonstrated significantly greater improvements
compared to the control group: LVEF increased [Median (IQR) = 36.55% (29.50-41.00) vs.
30.50% (25.00-35.00); p=0.002], ferritin levels increased [251.50 ng/mL (221.00-298.40) vs.
68.05 ng/mL (54.00-76.00); p< 0.001], TSAT increased [25.75% (20.00-29.00) vs. 18.00%
(16.00-20.00); p=0.002], and hemoglobin levels increased [14.00 g/dL (13.10-15.00) vs. 12.95
g/dL (12.00-13.80); p=0.001]. The treatment group also showed improved NYHA functional
class (p<0.001), better quality of life(MLHFQ) (p=0.001), and reduced hospitalization rates
(p=0.007).

Conclusions: IV Iron Sucrose significantly improves cardiac function, quality of life, and

reduces hospital readmissions.
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Enrollment ] Assessed for eligibility (n=96)

Excluded (n=36 )
+ Mot meeting inclusion criteria (n= 27}
+ Declined to participate (n=9 )

h

Randomized (n=&0 )

|

¥ [ Allocation ] ¥
Iron Sucrose Group (n=30) Control Group (n=30 )
+ Received allocated intervention (n=230) + Received allocated standard care (n=30)
+ Did not receive allocated intervention (n=0) + Did not receive allocated intervention (n=0 )
s [ Follow-Up ] s
Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued intervention (n=0 ) Discontinued intervention (n=10)
il L Analvsis ] y
Analysed {n=30) Analysed (n=30)
+ Excluded from analysis (n=0) + Excluded from analysis (n=10 )

Figure 1. Flow diagram of participant selection and follow-up through the end of the study
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Table 1. Demographic and clinical characteristics (n=60)

Characteristics Control Group Iron Sucrose Group p-value
(n=30) (n=30)

Age (yrs), median (IQR) 62 (43.00-69.00) 62 (43.00-68.00) 0.761°
Sex, Male n (%) 16 (53.33) 18 (60.00) 0.436"
Weight (kg), mean+SD 67.46+13.00 73.18+15.60 0.128°
BMI (kg/mz), mean+SD 25.83+4.09 27.66+4.44 0.103°
Duration of heart failure (mo), median (IQR) 17 (12.00-36.00) 24 (13.00-44.00) 0.149°
Etiology of Heart Failure, n (%)

Coronary artery disease 12 (40.00) 13 (43.33) 0.450"

Valvular heart disease 2(6.67) 1(3.33)

Cardiomyopathy 6 (20.00) 9 (30.00)

Hypertension 10 (33.33) 7(23.34)
Medications, n (%)

ACEI/ARB/ARNI 23 (76.67) 26 (86.67)

Beta-blockers 24 (80.00) 25 (83.33)

MRA (spironolactone) 20 (66.67) 18 (60.00)

Diuretics 13 (43.33) 15 (50.00)
Last heart failure hospitalization (mo), 13 (9-30) 11 (6-19) 0.151°

median (IQR)

Abbreviation: ACEl, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; ARNI,
angiotensin receptor-neprilysin inhibitors; BMI, body mass index; IQR, Interquartile range; mo, month; MRA,
mineralocorticoid receptor antagonists; SD, Standard Deviation

a!\/\ann—WhitneyU test. IDchi—square test. Cindependent t-test.
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Table 2. Comparison of left ventricular ejection fraction and iron status (n=60)

Control Group (n=30), Iron Sucrose Group (n=30), p-value’

median (IQR), mean+SD median (IQR), mean+SD

LVEF at Baseline (%) 30.50 (25.00-35.00), 29.50 (25.00-35.00), 0.813
30.12+5.68 29.66+6.49

LVEF at 24 week (%) 30.50 (25.00-35.00), 36.55 (29.50-41.00), 0.002
30.08+5.60 35.85+7.09

Ferritin at Baseline (ng/mL) 67.95 (53.08-76.00), 54.53 (40.68-71.54), 0.107
74.49+38.56 68.05+48.12

Ferritin at 24 week (ng/mL) 68.05 (54.00-76.00), 251.50 (221.00-298.40), <0.001
74.69+38.12 269.81+82.51

TSAT at Baseline (%) 18.00 (15.30-20.00), 18.00 (14.00-22.00), 0.558
19.79+6.90 18.52+6.48

TSAT at 24 week (%) 18.00 (16.00-20.00), 25.75 (20.00-29.00), 0.002
19.76+6.79 25.23+6.92

Hb at Baseline (g/dL) 12.90 (11.60-14.00), 13.25 (11.60-14.50) 0.573
12.75+1.43 12.90+1.63

Hb at 24 week (g/dL) 12.95 (12.00-13.80), 14.00 (13.10-15.00), 0.001
12.75+1.16 13.98+1.60

Abbreviation: Hb, Hemoglobin; LVEF, left ventricular ejection fraction; TSAT, transferrin saturation

a!\/\ann—Whitney U test

N19YNAINTIUNINIY AMAINTIN wazn1sidnuaulsameIuIaaInazialadumad

WiguguseAu NYHA functional classification uazAun TN (MLHFQ) S¥139nguaIuay
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p1msuansvasneiladumanduanandnuesnisidrinuded weladuinvienevniaes
goundeun vudfivvsetewin weusuldls Tendhlunainansiu neuwiisunsunansdu lnenui

naunAaeIlesnI1 NAuAMUANBENETYEAYNeaEs (p=0.007) (Table 3)



Table 3. Comparison of physical activity level, quality of life, and heart failure hospitalizations (n=60)

Control Group (n=30), Iron Sucrose Group (n=30), p-value
median (IQR), mean+SD median (IQR), mean+SD
NYHA at Baseline 3 (2.00-3.00), 2 (2.00-3.00), 0.442°
2.53+0.51 2.37+0.62
NYHA at 24 week 2 (2.00-3.00), 2 (2.00-3.00), <0.001°
2.37+0.62 1.70+£0.47
MLHFQ score at Baseline 25.50 (19.00-38.00), 29.00 (19.00-38.00), 0.625"
29.63+14.53 31.37+14.76
MLHFQ score at 24 week 20.00 (14.00-30.00), 13.00 (10.00-19.00), 0.001°
23.07+11.28 14.57+6.75
HF hospitalization, n (%) 12 (40.00) 3 (10.00) 0.007"

Abbreviation: MLHFQ, the Minnesota Living with Heart Failure Questionnaires; NYHA, New York Heart

Association, a!\/\ann—Whitney U test. IDchi—square test.
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resynchronization therapy (CRT) guﬁuiﬁ&Eﬂ’wﬁﬁmwmﬂﬁmmﬁﬂﬁ cardiac reverse remodeling
tount Tnedlen LVEF fianasuagilaviosaafivenedainnin®” Ssdwmalaenssarnnisiluiaves
naviaureslalnneuaie wagniniuturesnisudn ATP n1sUfuussUssAnsamnisdufuas
Aanefvoadndmtietle nsifintuves oxygen delivery luszduiieife waznisduasy

reverse cardiac remodeling feiu n1siinTuveeA LVEF Anuldelilifuiissmananelaann




nsifinturesszaudlulnatu wilunalasmssannisitugszuundsauresndieila uas
nsuUsuUzInalnnisuash GaesuduasilumesanmuesiladumarlfesnafusUsssy

aonndosiumsfnuiimnmn Sehmsfnwilugasiladumaiidnnzuasnmanuay
TsrlniEaedausae wuimsli iron sucrose w1y 6 Weu Fetiiudn LVEF 9ndosay 30.2 iudosas
35.2 pesilieddry uennifsaenndasfunanisiinzsioduu aranlae Awad et al™®
Annginsfnwianiznguilld ion sucrose wagnunsLfinduosAn LVEF Ladedouay 3.76
WWuRiuMsIaTIzives Yamani et al” Aduduinsiaiusigmanmavasadend (52ufs iron
sucrose) fUsAnBualunsUsuUsnsinuresilauasadndneadanlvindu

pgslsfAmununisdnunitliaonadesiuadad ves Yamani et al"” Fssreeinen LVEF
Tunguitléfsu iron sucrose WisAudntioslsifiteddqmieadn enaesungliandnvazvesssrns
Anwrfananasauitartae non-anemic (Hb 12.5-14.5 ¢/dL) Usganmeienils Ssn15dimsnzsiuuy
subgroup ‘wmﬁﬂa;uﬁlaiﬁﬂWiLﬂ?{auLLﬂaaﬁuaq functional capacity uenaniuwiashegredendnatios
(n=35) de019lalil statistical power Lilpane wasiisvezinafamunaduni (18 §Un) Wewieuiu
msfnwesaifitnanzdtaefiiinnglafinauwaznnznasandndaiou Sadunduuszansiin
finsmevausauarnisiuiwasndnierlaldfindt uaznisfinniunauiuis 24 dawi Setael
A10130MTIINUNTZUIUNSUSUALTIASIasaaznsviuveidla ladalaundinisfinuilusses
Fudwiunsfnwadedl msfmusnustenguesdszansAnulifidas 40-70 U Safldauddnlu
MsthemuaNiuUTImIndeunanain Wesangirennziladumadlunguigsengmeutanesind
ATz (frailty) uaglsesiuisefaiidudougs Setadomumariannsodsmansenulnedase
AodnIINTURULTING U ALAEHAT NN AT INraNag1ltud Ay N1331iRYeIERNE 1Tt Ean
AU TUTEsL e UIsAdY uavtelinsuszifiulssavsnaiuiasavesnisinwifeen ion
sucrose Samuusuguazasrioutoyandng uidsszdnsluuiuniiudl (local evidence) l¢agns
FoLaudstu

drunsiiiuTuogneiltedfyvesseiu serumferritin uay TSAT anewdan1slasuen iron
sucrose Ilawfisuiungumunu annsaesungldthenalnfinausauilunngasimmanlugioe
saladuman FafihenduiliinwuannenissniauiFesainsgduniands hepcidin Usinagaautnums
nsgedusandniidnld uazdudinisUanudessuinaneadinifuiiunisdesaanslusiu
ferroportin” 15 iron sucrose MamasaLdenfdsdismumanidigsruunyuisulagnse
Tnelifesrunszuumagatuiiald” swmdnmandazgninluduludsomessuushalaeulsfidea
danalviszau serumferritin LﬁmsﬁuuazLLf’ﬂﬁumazﬁmmmmé‘ﬂ(”’zn TuvngiAeaiu nafinusanm

swwanlunszaldantetiunissuiulusAU transferrin dsualyian TSAT as@uiusaas 20 Fadu
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UszAndwaninaruduiiemafedumangiudauszandlunsfingmeuinlnguaznisneass
nnddn InglawiznisAneiues Macdougall et al.” Fausfagiduns@nulugvaevoniden wild
Budfudneawaas iron sucrose Tunsiiudvidinsmuanegiedaau wudeatunsdnulugiae
HFrEF ™ finuiinsléidu iron sucrose 200 me/dUnnsi ansnsauiiszdiu TSAT andosas 15.6 1
Josaz 28.4 pyiltvdiAn sustansAnwwes Okonko et al'™ fisnsunisiiinturessydu
ferritin wa TSAT luseduiilndiAsetu uonani nafisduvessedudlulnatumudiudvisngman
$198u Sraenadosunsanen Beck-da-Silva et al"” uaz Ambrosy et al™” squan1siiasnzet
ofuuualug ™ wuinisli iron sucrose nManasaLdonmasuilunzINsIRIAN waz

a

amzdalugUieiilaaumailaegnliussdnsnn

=

Tun1sfnwadall wud nquiilédu iron sucrose naviaaadendinliszdunsinfanssy
y113n18 (NYHA functional class) fiduegsiiedifymnaain agfieuianisiiunaussoninmianig
siunalnfiuansannnisifistuvesen LVEF ngianizeenad mstfiuanuanansalunisyieuees
ndnilelasasns (skeletal muscle function) Fasmimdniiunumdrfayse myoglobin uagteulss]
Tunszuauns oxidative phosphorylation wenaniy mit,a%uﬁw;mé‘ﬂé’faﬁzhaaﬂmazﬁﬂLauﬁya%’ﬂu
fnevladuman dedidruddglunisanernismeladiuinuazimilosdn dawalsitisaiunsa
yhianssalszduldRTy denrdesiunsinuiiiiuan? sieaunisdiseiu NYHA functional class
Fiudoifisutunduenuau

AMNNNTINAINMTInMmeLUUgaUAUNTS e Inegiulsaiiladuvratvesiuuleni (MLHFQ)
wuddulufiemaieatu Tas Toblli et al™” wuagiuu MLHFQ anasann 60 1u 41 Azuuy

' [ ¥
aa aa

FIAAIIAMNNTINNATUNT DU UNANITUTEIURINTTVRIMULEY (patient global assessment) A%

)

1 U a L3 a (18 U ! U aa ddi{ 1 a v o U 5
bYUNU NITIATIENDANIUVDY Awad et al. GINUIN TEAUAUNTINTINAYUBYINUUYEN QJ,‘WQGL‘LJ

A8 IR R UNAY LaziTes

[ [
a o W

ANUAITINNEITINYMALAUTTONNNAVUL dUNUSIAENTINUNITANDNITINITHUISUNITTNE

1% ) 1% 1% ) = A (7,10,11,18
Tulsaneu1amen1ILIIlaaLial @anRaaaNUNISANYINHIULT

' wusmsnferay 4.7 isuiy
Jowar 6.7 Tunquaiuay uanani Pollock et al”” §swu iron sucrose composite cardiovascular
events lusgiufivensuld lnsdussaninageaalunisannisusulssneiuiaselsailonay
nasadon Beluniniu nadwslunisannisueulsmeia diaonndosuarldsunsatuayuain
ndngudsuszdnsuesnisinwuddyseduaina (andmark study) va3 Ponikowski et al*”
finuinsliesmmanmmasaidesdiluitieiiangiledumariiiu aunsaannuidsdy
nsfaenduiueulsimeutasi (heart failure re-hospitalization) ¥aeneiiedday Wuieaty
TuiRluaswgaaniaisisnguil McEwan et al” lduszifiunadnduuunvaniuuagSusuin

nsUszilukazliensiguandaguuuudingns dauAuatsenisanu (costeffective) geuin
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WaNa1sanaInnsansnsnisueusnuilulsmeIuia Famangudeusednglunmsiuvaildias

AONAANSNARINLALLATUTAANTHUA N

dyuma
\WeasnnmzvmsamannulaussuasdansenusonmunmiinvesiUeiilduaiegnn
nsidenfinwidien iron sucrose Fuluenfeglutnemanuimniinlinadnsnladanuaonndas

fuusunvesssuvas1suaulve uazaunsathluussgnalalaas

LRIGRINE
Faauauuglumsiinanisideluly

igauszAuLleue lakn nsenswassagy dunauvanyseiuauninuiend (avas.)
ARYNITUNITHAIUITFUUUINITAVAN (service plan) @191l5ATIla naonauguimIsisane vl
aynsaasesinandeiluiuindoudulsuienisliuuiAnnisguaguninniugoei (value-
based healthcare, VBHC) Lﬁaamﬂamé’mwmiuaﬂiqwmma‘fgw (readmission) La¥NITUIUIS
Famssruuuinisidanundulullunau R 1wy nsfiansandngs Day Care IV Iron Clinic %30
MsYsIUNNSIEUUUINsanendrfuaadnlsailedumandudiiog (heart failure clinic) e
Usgavsnmlunsquagtisuazvanidssnsiinansznisaseadedluvegiaely
Forruauurlumsidoadsioly

AsvEeNanIsAnwlugUluUN1sIenan1du (multicenter trial) aelulwnavnimmie
Srufulsmeruiadu q Wedszfiuauduamaasugaansaisisaguluouian Tngasane
danduluifiBadnvesfuyuainsamaesUfoinisuagaien iron sucrose Tiinduluszoydu
Wisuifeudusuuiiussudnldannnisanszezinainisusulsaneiuia (ength of stay) uazdns

nsirsumsinunluverUleingm (ICU admission)
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