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Methodology of 2023 Focus Updated Guidelines

e All the new recommendations are additive to the recommendations of the
2021 ESC HF Guidelines

* New evidence was considered until 31 March 2023.

* Only results that would lead to new or changed class I/lla recommendations
were selected for inclusion in Recommendation Tables.

* The Task Force focused on the primary endpoints of trials. This means that, for
most HF trials, effective treatments reduce the risk of the time to first
occurrence of the composite of either HF hospitalization or cardiovascular (CV)
death. Of course, that does not mean each component is reduced individually.

* The Task Force followed ESC voting procedures and all approved
recommendations were subject to a vote and achieved at least 75%
agreement among voting members.




New evidence

16 RCTs+8 Meta+11 EORP/HFA manuscripts+16 HFA position statements
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16 New RCTs

ADVOR (Acetazolamide in Decompensated Heart Failure with Volume Overload),

CLOROTIC (Combination of Loop Diuretics with Hydrochlorothiazide in Acute Heart Failure),

COACH (Comparison of Outcomes and Access to Care for Heart Failure),

DAPA-CKD (Dapagliflozin And Prevention of Adverse outcomes in Chronic Kidney Disease),

DELIVER (Dapagliflozin Evaluation to Improve the LIVEs of Patients with PReserved Ejection Fraction Heart Failure),
EMPA-KIDNEY (EMPAgliflozin once daily to assess cardio-renal outcomes in patients with chronic KIDNEY disease),
EMPEROR-Preserved (Empagliflozin Outcome Trial in Patients with Chronic Heart Failure with Preserved Ejection Fraction),
EMPULSE (Empagliflozin in Patients Hospitalized with Acute Heart Failure Who Have Been Stabilized),

FIDELIO-DKD (Finerenone in Reducing Kidney Failure and Disease Progression in Diabetic Kidney Disease),

FIGARO-DKD (Finerenone in Reducing Cardiovascular Mortality and Morbidity in Diabetic Kidney Disease),

IRONMAN (Effectiveness of Intravenous Iron Treatment versus Standard Care in Patients with Heart Failure and Iron Deficiency),
PIVOTAL (Proactive IV Iron Therapy in Haemodialysis Patients),

REVIVED-BCIS2 (Revascularization for Ischemic Ventricular Dysfunction),

STRONG-HF (Safety, Tolerability and Efficacy of Rapid Optimization, Helped by NT-proBNP Testing, of Heart Failure Therapies),
TRANSFORM-HF (Torsemide Comparison with Furosemide for Management of Heart Failure),

TRILUMINATE Pivotal (Clinical Trial to Evaluate Cardiovascular Outcomes in Patients Treated With the Tricuspid Valve Repair System).



Sections with updated recommendations

* Chronic HF: HFmrEF and HFpEF

* Ac

DELIVER (Dapagliflozin Evaluation to Improve the LIVEs of Patients with PReserved Ejection Fraction Heart Failure)
EMPEROR-Preserved (Empagliflozin Outcome Trial in Patients with Chronic Heart Failure with Preserved Ejection Fraction),
TRANSFORM-HF (Torsemide Comparison with Furosemide for Management of Heart Failure),

ute HF
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* Comorbidities and prevention of HF
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3 RCTs with SLGT2 inh in HFrEF
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Dapagliflozin in Patients with Heart Failure
and Reduced Ejection Fraction
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CONCLUTIONS

Amoeg pazients with beart fallare and a reduced ejection fraction, the sk of wors-
ening beart fatlure oc death from cardiovascular canses was lower among those who
received dapagliflozin than among those who received placebo, regardiess of the
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Empagliflozin in Heart Failure
with a Preserved Ejection Fraction
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Sodumy-glacose cotransporter 2 (nhibiors reduce the riak of bospitalization for
heart Sxilure in patients with beart Biilure 2nd 4 reduced geetion fraction, bue their
effects in patients with heart faidare and s preserwed ejection fraction are up-
certala

METwOLy

In this dowhle-blind trial, we randomly mssigned 5988 patients with class 1V
heart failure and an qection fraction of more than 40% w receive engpaglifiozin
(10 mg ooce dally) oe placebo, in addition 1o usual therapy. The permary outcome
was a composite of candiovascular death or hospitalization for heart Lallure
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Over a median of 26.2 mooths, & primary outcome event occurred in 415 of 2997
patients (13.5% in the empaghifiozin geoup and in 511 of 2991 patients (17.1%) in
the placebo growp (hazan rato, 679 95% coufidence Interval [C1), 0.69 1o 0%
PO 001). This effect was mainly related to a lower risk of bospitalization foe beart
faidare in the empagliflozin group. The cffects of enpagliflozin agpeared commis-
tent in paticots with oc withoot diabetes, The ol number of hospitalizations foe
heart failure was lower in the empaglitlozin groop than in the placebo group (407
with emguglifiozin and 541 with placebo: hazand ratio, (.73 95% CL 0.61 to 0.KK;
10,001} Uncomiplicated genital and wrinary tract infections and hypotession were

ported moce frequently with empaglifiozin,

CaRtiutions

Empagliflozin reduced the combined rak of cardiovascular death or bospitaliza-
tion for heart falure o patients with beart failore and a2 preserved gection
fraction, regardless of the presence or absence of dabetes, (Fanded by Boeh-
noger Ingelbeim and B Lilly; EMPEROR-Preserved ClinlcalTrials. gov number,
NCTO3S 51
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A pooled analysis on both the EMPEROR-Reduced and EMPEROR-Preserved trials

(9718 patients; 4860 empagliflozin and 4858 placebo)
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Dapagliflozin in Heart Failure with Mildly
Reduced or Preserved Ejection Fraction
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ABRSTRACTY

BACKGROUND

dizm-gha 2 (SGLYZ) inkibitors reduce the risk of hospitaliza-
tion for beart faihire and cardiovascular death amsang patiesss wih chronic heart
failure and a left vemericalar ejection fraction of 40" oc less. Whether SGLT2 in-
Iibitors are effective in patients with 2 higher left ventricular cjection fraction
remains loss cortain,

MEITHODS

We randomly assigned 6263 with heart failute and a beft ventricalar cjec-
llonﬁadlmn(mcthn%lnnrﬂw&paduhnnuadownno:ngon«
daily) or matchi in addirion to usual therapy. The pri was
lmpomdvnmnln‘hunhlhm(wmchwvdm.ﬂimuuww
hospitatization for beart faidare or an urgent visit for hearr faibare) o cardiovas-
cular death, as assessed in a tinse-to-event analysis,

LLATEIE
Over 3 median of 2.3 years, the primary outcome occarred in 512 of 3131 patients
(16.4%) in the dagagliflozin group and in 610 of 3132 patients (19.5%) in the pla-
cehe group (haxand raue, 0.82; 95% confldence Interval (C1], .73 to 0.92; P<0.001).
Worsening heart fatdure occurred in 368 patiemes (11L.8%) in the dapaglifiozin
group and in 455 patients [145%) In v.hcpu«bom(hanm ratio, 0.79; 95%
cr, 0.60 w© (191} cand kir demth d in 231 p 4% and 261
8.5%), feedy (b d ratio, 0.88; '19%(1074(0)05} “Total events
mdiymﬂmb\\'dmmmmlhtdmﬂ“bdnm!hmmmtplxtbo
group, Results were similar among patients with a left vemricular gection fraction
o(m«mmdthmcw&hnkﬁvmﬂnlumﬁmcﬂuldmm

undrﬂuh:mnmdula pecified Inchadi kents wich or
diah The i of ad mmnmhrmdumpwp&
CONCLUSIONS

Dapaglifiozin reduced the combined rsk of worsening hexrt fallure or cardiovas-
cular death among paients with heart faidsre and 2 mildly reduced or preserved
giection fraction. (Funded by AstraZeneca; DELIVER ClinicalTrials gov number,
NCTU3619213)
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Dapagliflozin in Patients Recently
Hospitalized With Heart Failure and Mildly
Reduced or Preserved Ejection Fraction

Jonathan W. Cannangham, MD, MPH,* Muthiab Vadugenathan, MD, MPH,” Brian L Claggett, PuD),” lan J. Kulac, MS,*
Akshay S. Desai, MD, MPH," Pardeep S. Jhund, MBCHE, PD," Rudolf A de Boer, MD," David DeMets, Pub,*
Adran ¥, Hernandez, MU," Silvio k. My, NoK MU Caralyn S.F, Lam,*

Felipe Martinez, MD, Sangiv 1, Shah, MD, Martina M. McGrath, MBBO," Eileen O'Meara, MD,'

Ulnca Wildesing, Pub, Dandel Lindholm, MD, Pub, MDD, Anna Maria Langlalde, MD, PuD,
John ).V, McMurray, MD,” Scott D. Solonson, MD*

ABRSTRACT

BACKGROUND Patients recently hasprtalized for heart fallure (HF) are st high rak for rehospitalizabion snd desth.

OBJECTIVES The purpose of this study was to Gate chnical and resporse to dapaglifiozn in patents
with HF with mildly seduced or g» d loft mmammmwumam-n
Dospitaizanion.

METHOOS The DELIVER (Depaglificnn Evalastion to improve the LIVES of Matisets With PReserved Gection Fraction
Heart Fallure) sk randomized patients with HF and LVEF >-40% to dapaglifiozin or placebo. DELIVER permicted

mmummmunnmm off HF therapies. Ths
thed araftysts d whethes recent MF h Wrﬂddﬂdm:ww
mmm was meu e Gemh,

RESULTS Of 6,263 patents in DELIVER, 654 (10.4%) were randomized durng HF hospitaization or within 30 days of
dachage. Recent HF hosgitalization wans associated with greater risk of the primary cutcome after multivarisble
adpstment (HR: 1.88; 95% Ck: 1.60:2.21; P < 0.001). Dapaglifiozin d the primary y2:% n ely
bospitalzed patents (MR: omssam:mummmmmmmmm

95% 0 0,720, %4 Py = O.71) Rates of adverse events, volume disbetic b o
reral events, were similar with dapagiflonin and placebo in recently hosprtabized patients.
CONCLUSIONS Dapaglifiozm satety reduced rivk of g WF or cardk death similarty i petients with and

without history af recent HF hosptalication. Startog dapagifiosin durieg o shorily after 1 hospialization in patients
with milcly reduced or presarved LVEF appears safe and effective. (Dapaghfiozin Evakation to improve the LIVES of
Pations With PRessrved Ejection Fraction Heart Falkere [DELIVERY; NCTO3S19210) () Am Coll Cardiol 2002mim-m)
© 2022 The Authors. Published by Eisevier on behalf of the American College of Cantiology Foundation. This is an open
access article under the CC BY-NC-ND ticense (it rmstives oo aog/liomsses/ by oo ml'a 0/),

CENTRAL ILLUSTRATION Efficacy of Dapagliflozin in Patients With and Without Recent Hospitalization
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Cardiovascular death or heart failure hospitalisation

Number with event/ Hazard ratio
number tof patients (%) (95%C1)
SGLT2 inhibitors Placebo
HFmIrEF/HFpEF ;
DELIVER 47583131 (152%)  577/3132 (18-4%) —— 080 (0.71-0:91)
EMPEROR-Preserved  415/2997 (13.8%)  §11/2991(17:1%) - 079 (0-69-0.90)
Subtotal <> 0-80(0-73-0.87)
Test for overall treatment effect p<0-0001 :
Test for heterogeneity of effect p=0-89 ‘
Cardiovascular death
HEmIEF HFpEF :
DELIVER 231/3131(7:4%) 261/3132(83%) —— 088 (074-105)
EMPEROR-Preserved 186/2997 (6:2%)  213/2991(71%) — 088 (073-107)
Subtatal <> 088 (0-77-1.00)
Test for overall treatment effect p=0-052 '
Test for heterogeneity of effect p=100
All-cause death
HFmIEF [HFpEF :
DELIVER 497RBLSIN) 5263132 (168%) —M- 0%4(083147)
EMPEROR-Preserved  422/2097 (141%)  427/2991(143%) —— 100(087-115)
Subtotal <P 097(088146)
Test for overall treatment effect p=0-48 }
Test for heterogeneity of effect p=0:52 ;
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Cardiovascular death or heart failure hospitalisation o "“M":m::mwmm Hazard ratio
Number with event/ Hazard ratio number tof patients (%) (95% <)
number tof patients (%) (95%Cl) SGLT2inhibitors  Placebo

R HFmIEF/HFpEF :
SGLT2 inhibitors Placebo DELIVER 47513131(152%)  577/3132 (18:4%) . 080 (071-091)

HFmrEF IHFPEF \ sEerEl:R-Prawved 415/2997 (138%)  §11/2991 (17:1%) —a 0;9 [059-02;))

i to <> 0:80(073-087)

DELIVER 47513131 (15:2%) 577/3132 (18-4%) R 080 (0-71-0:91) Test for overall treatment effect p<0-0001 :

EMPEROR-Preserved  415/2997(13.8%)  511/2991 (171%) —-— 0.79(0-69-0-90) e ;

Subtotal <> 0-80(0.73-087) DAPA-HF WA7IA61%)  495/2371209%) — 075(065-0.85)

Test for overall treatment effect p<0-0001 : EMPEROR-Reduced 361/1863(194%)  462/1867 (24.7%) —a— 075 (0-65-0-86)

Test for heterogeneity of effect p=0-89 : Subtotal <> 075(0-68-0.83)

ogeneity on ! Test for overall treatment effect p<0-0001 {
for heterogeneity of effect p=1-00
(hospitalised patients) H
OIST-WHF —_— 071 (0-56-0-89)
I <> 077 (072-0.82)
Test for overall treatment effect p<0-0001 !
Test for heterogeneity of effect p=0-87 r T 1
Cardiovascular death
HFmEF/HFpEF
Cardiovascular death DELIVER BINF4%) 2613132 (83%) —&—  088(074-105)
- EMPEROR-Preserved  186/2997(6:2%) 21302991 (71%) L 088(073-107)
HFmrEF/HFpEF - Subtotal $ 088 (0-77-1.00)
Test for overall treatment effect p=0.052

DELIVER BIBGEN)  2613132(83%) —&—  088(074-105) Test for eterogenety ofeffctpo1.00 -

EMPEROR- Preserved 1 6:2% 2 1(71% ——t—  088(073-10 HETEF :

8612997 (62%) 1312991 (71%) 088 (073 1 ot? DAPA-HF 22712373(9:6%) 2732371 (115%) —— 082 (069-0.98)

Subtatal <> (077-1-00) EMPEROR-Reduced 187/1863 (10.0%)  202/1867 (10.8%) ——  092(075-112)

Test for averall treatment effect p=0-052 ' yw: ; A = 086 (076-098)

‘est for overall treatment effect p=0-
Test for heterogeneity of effect p=100 Test for heterogeneity of effect p=0.40
R VEF (hospitalised patients)
OIST-WHF 51/608 (8.4%) 58/614 (9.4%) — = 084(05812)
I <> 0-87(0:79-0-95)
Test for overall treatment effect p=0-0022
Test for heterogeneity of effect p=0-94 r T 1
All-cause death All-caure doath |
P [N ptr , | 2
’ DEUVER L { 6 /% 094 (08310,
HFmrEF/HFpEF ¢ s)rbwsnon.mmmd P S v 300 ((o.: Rl
Subnonal 047 (0-88-1 06

DELIVER 497RB31(159%)  526/3132(16:8%) —M 094{083-147) Tot o oveek asmant e 048 3 i

EMPEROR-Preserved 42202997 (141%)  427/2991(14-3%) - 100{0-87-115) {;;;.';"'"""W"v""""' pe0isa ;

Subtotal <:> 097 (0-88-1406) DAPA HF 67N (16W) 12912371 (13.9%) . 083(071-0.97)

EMPEROR: Rediiced JAY/ABEY (13 4%) 26611867 (14.2m) prmpa— 092 (077-110)

Test for overall treatment effect p=0-48 ; Subvaa "m i 4 a 087 (077-098)

’ Tent for overall treatmant effect peao 01 |
Test for hetmgenelty of Qﬁ!ﬁp-o-sz : Tost l:v ::;uw::u?;:’ uvfnlt :-o 1 :
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all 092 (0.86-0.99)
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Significant benefit irrespective of covariates

SGLT-2 inhibitors in patients with heart failure:
a comprehensive meta-analysis of five randomised
controlled trials
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| Diabetes status J Body-massindex
Number with event/ Hazard ratio Number with event/ Hazard ratio
number of patients (%) (95%C1) number of patients (%) (95% Q1)
SGLT2 inhibitors Placebo SGLT2 inhibwtors Placebo
Diabetes BMI «30 kg/m’
PEUVER 2481401 (17:7%)  298/1405 (21:2%) — 0-81(0-68-0-96) DELVER 218/1395(156%)  285/1392 (20.5%) S 075(063-089)
EMPEROR Preserved 23971466 (16:3%) 2911472 (19.8%) —_—— 0.79{0:67-094) EMPEROR Preserved  192/1343 (14 3%)  219/1349 (162%) —_— 045 (0 70-1.03)
DAPA-HF 2131075 (19-8%)  268/1064 (252%) —_— 075 (0:63-0-90) DAPA-HF 124)834(14.9%)  179/838(214%) ——o 068 (0-54-0-86)
EMPEROR-Reduced 2004927 {21-6%) 265/929 (285%) —_—— 072 (6-60-087) EMPEROR-Reduced  135/600 (22 5%) 140/567 (247%) —_— 0385 (0-67-108)
Subtotal L 077 (0.70-0-84) Subtotal <> 0.78 (0.70-0-86)
Test for overall treatment effect p<0.0001 Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p-a 80 Test for heterogeneity of effect p~0:43
No diabetes BMI <30 kg/m*
DELIVER 227/1730 (131%)  279/1727 (16:2%) e 080 (0-67-0-95) DEUVER 256/1734(14-8%) 29271736 (16:8%) e 0.85 (0-72-1.01)
EMPEROR-Preserved  176/1531 (115%) 2201519 (14.5%) —_— 0.78(0-64-0-95) EMPEROR-Preserved 223/1654 (13.5%)  292/1642 (17-8'%) —_— 074(062-0-48)
DAPA-HF 169/1298(130%)  227/1307 (17-4%) e 073 (0-60-089) DAPA-HF 25811537 (16-8%)  316/1533 (20:6%) —_— 079 (0-67-0.93)
EMPEROR-Roduced  161/936 (17 2%) 197/938{21.0%) —_— 0.78(0-64-0.97) EMPEROR-Reducod  226/1263(17.9%)  322/1300(24.8%) —_— 070 {0.59-0 83)
Subtotal = 077 (0-70-0.85) Subtotal <> 077(0.71-0.84)
Teat for averall treatment effect p<0 0001 Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0-92 Test for heterogeneity of effect p=0-42
Test for treatment by subgroup Interaction p=0-93 . Test for treatrment by subgroup interaction p=0-84 I r
K Kidney function L Hospitalisation for heart failure in previous 12 months
€GFR<B60 mL/min per 1-73m* Heart failure hospitalisation within 12 months of randomisation
DELVER 266/1516 (175%)  342/1554 (220%) —_—— 077 (0-66-090) DELIVER 1B4/B29 (222%)  230/805 (28.6%) —_— 073 (060-0.88)
EMPEROR-Preserved 263/1504 (17.5%)  321/1484 (21-6%) - 0-78{0-66-0-:91) EMPERCR Presesved  157/699(225%)  192/670 (28.7%) _— 073(059-090)
DAPA-HF 191/962 (19:9%) 249/964 (25-8%) —— 073 (0.61-0 B8) DAPA.HF 117/638 (183%)  181/663 (27.3%) ——e—— 0463 (050-0-80)
EMPEROR-Redhced  202/893 (72.6%)  237/906 (26.2%) e 0-83 (0-69-1-00) EMPEROR-Reduced  153/577 (26:5%)  177/574 (30-8%) — 079 (0-64-0:99)
Subtotal <> 078(0-71-0.84) Subtotal = 072 (065-080)
Test for overall treatment effect peD 0001 Test for overall treatrment effect p<0-0001
Test for heterogeneity of effect pe0-81 Test for haterogeneity of offect p=0-58
€GFR 260 mLImin per 1.73m' No heart failure hospitalisation within 12 months of randomisation
DELIVER 209/1615{129%)  235/1577 (149%) — 0-86 (0.71-1-04) DELIVER 2017302 (12.6%) 347/2327 (14.9%) —_— 084{072-0.98)
EMPEROR-Preserved 152/1493(102%)  189/1505 (126%) - a— 081 (0-65-1.00) EMPEROR-Preserved  268/2298 (11-2%)  319/2321{137%) —_— 081(0-68-045)
DAPA-MF 191410 (135%)  246/1406 (175%) —_— 075 (062-091) DASA-HF 265/1735 (153%)  314/1708 (184%) —— 082(069-096)
EMPEROR-Reduced  159/969 (16 4%) 224/960(233%) 0.67(055-083) EMPEROR-Reduced  208/1286 (162%) 285/1293 (220%) S——r— 071(060-0-85)
Subtotal - 077 (0-70-0-85) Subtotal = 0.80(0.73-0-87)

Test for overall treatment effect p<00D01
Test for heterogeneity of effect pe0-34

Tost for treatment by subgroup Intesaction p-0.92

Test for overall treatment effect p<0.0001
Test for heterogeneity of effect pa0-52
Test for treatrment by subgroup interaction pe0-15
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Recommendation

An SGLT?2 inhibitor (dapagliflozin or empagliflozin) is
recommended in patients with HFmrEF to reduce
the risk of HF hospitalization or CV death.© ®°

Recommendation

An SGLT?2 inhibitor (dapagliflozin or empagliflozin) is
recommended in patients with HFpEF to reduce the
risk of HF hospitalization or CV death.© ©°

Class?

Class?

Level®

Level®

© ESC 2023

© ESC 2023






Acute Heart Failure



Diuretics in AHF: 2021 Guidelines

“
Diuretics mdww-umwﬂimbmﬂ:e
Intravenous loop diuretics are recommended for all patients with AHF i ; _ ! _
admitted with signs/symptoms of fluid overload to improve symptoms.'® 'y -~ ‘wp b
. T . 22040 mgiv. 1-2 times dadly
Combination of a loop diuretic with thiazide-type diuretic should be furcsemide oral dose iv.
considered in patients with resistant oedema who do not respond to an lla 1 b J
increase in loop diuretic doses. " A R T e
+ Urine output aker6h  2100-150 mLh
' 1
0 —— l_ )|
[ S o . ¥ £l
QL i reAmoN s IV starting dose X 2.5 home dose | \{

e use of diuretics in heart fallure wi ; ‘ m.‘m ] S § mwm Mhuﬁ
:':ngﬂnor’\d—- a :oiinol:\ tt:r:n:cm 6rr::1 tho ‘:”T—) gig‘ 3 g :: v m’ l!h maGmum iv. dose®
Heart Failure Association of the European . q |
Baclety of Cardielogy v Double IV diuretic dose , l
Wikied Mubsn' i+, Nases Dustrus’, Ved-Pokia Hufohs®, Adsandre Mebasas', = SpOt
T | (= ]-— g Urine outout ¢ Urimacyspotaodm  250-TmEqlac26h
e e ‘ ! E§? + Urine output >100-150 mL

e — = = - #ER 12K -
e e e DA ey e e 4 | 1
el feSsinstins et Double IV diuretic dose 1 ‘,‘ 1’
vt oy~ o e iy g e e e ™ | = > Na urine spot i ‘T'
e e e S e e o F Urine output m— , —— =
5 - Pttt ’ it : Continue unti Check serum Combination
ML e s el iy s A 3 it - aeatinine and %
complete f—— e diuratic
Combination therapies (Thiazide, decongestion evel'y’xh theraples®
. Indapamide, MRA)
IER R
3 . LRt N @Eesc
Conude
dacherye

A satisfactory diuretic response can be defined as a

urine sodium content >50mEq/L at two-hours and/or
a urine output >100mL/hour during the first 6 hours.



Sequential nephron blockade: CLOROTIC

@ESC Earopean Meart jourrst (2003) 44, 411421
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Combining loop with thiazide diuretics
for decompensated heart failure:
the CLOROTIC trial

Joan Carles Trullas @ '**, José Luis Morales-Rull’, Jesis Casado”,

Margarita Carrera-lzquierdo®, Marta Sinchez-Marteles®, Alicia Conde-Martel’,
Melitén Francisco Davila-Ramos”, Pau Lidcer®, Prado Salamanca-Bautista'®,

José Pérez-Silvestre' ', Miguel Angol Plasin'?, José Manuel Cerqueiro’’, Paloma Gil*,
Francesc Formiga © %, Luls Manzano'®, and CLOROTIC trial investigators

A S, Lt | e g b | Rigrmain
0 Ve, Barttwna, CA Teven "wtomel St Dvparrmn. &

Sen th for thir arsicle “Time to v apy for poe! -

wre’, by R Tahari ot 3l hetp e ol

Anrtract

A To eetate whether the adee un of hydroctorotaa s (HC T2 10 rersemoas Asownade i 2 air wd sflective rategy
(o mrgroving durein respome n acte heart e (AMF)

Methods A ronpective. doutde b (M oboLrmroBied il schadng jonests wih AsE rindonined 10 recewe MOTT o (Boebo v

and results séuitian tn at prtyvercas fsrosoradn regrren. The coprimary srpcacts ware chamge = body weighe sne patenk-rpormd

@ygocen 11 h st randoranscn Sermedyy st ndoded et of duretx rmpone g motaltytretagptatoeons
ot 30 med W0 daps. Sefety cutromnet (chges 0 reral farction mvdior chectraiyien) were $90 smesed Two hurded axd dety
patests (485 women, B) pary) sere randdonvant Paterts mugeed 00 HETZ were more Wefy 20 kose wight 3t 77 h D Swse
swigred 10 pheebo (<2 3w <15 b achuted d dferance y % imared) <1 84 {-1 B 04N
F=0000) tag trery wern no sgedtan fernces i prsent saported Spproes fres wnder the nerve for susl vubpe el
S0 v 720 P 0497) Therm rotdts wers stmder 36 1 afer raedorrat in Patiermy sbocsntd 5o HCTZ shownd gramer 24 )
Srmn (VI7% o 100wl 7w D05) el weight om 4or ook 40 g of Lermsormide (it 72 and ot W) P <0007 Pt
wugred 10 MCTT naors bogoenty preseraed smgared Tersl Anaion (Nowee » crastrie » 263 polL or docrom 1
G S50% M5 o 1728 F 20007 bt higckzhates st hypokaliens wes el Semvest gogn. Thers wers oo
ey s o ey 7 AN s

Conchusion The sddtion of METZ 10 I00p durenc tharngy mgroved darathc roponie i paens with AdE

83 years-old

Study population Efficacy

Randomized, double-blind, Changes in weight (kg) Changes in weight per 40mg of furosemide
placebo-controlled clinical trial from baseline to 96 hours from baseline to 96 hours
0.0,
History of chronic heart failure N
Treatment with oral furosemide |
(80-240 mg/day) 04
Admission for acute decompensation ok
08 P=0002 4 P<QON
230 patients were randomized to (0] (24] (48] @ @ 0 (24) (4] @ (56}
5 days of oral treatment with Hour Hour
hydrochlorothiazide or placebo Placebo HCTZ

Placebo

19 (16.4%)

“All-cause mortality at 90 days 23 (202%)

43 (37.7%)

All-cause rehospitaizations at 90 days 40 (34.5%)

Impaired renal function (serum croatinine and oGFR)

20 (17.2%) 53 (46 5%)

FUH women

Hyponatraemia (Na+ < 130 mmollL) - (Na* £ 125 mmolilL)

@ % Hypokalaemia (K+ 5 3.0 mmoll) « (K+ 5 2.5 mmolil)

HF-PEF 65% Serious adverse events 27 (233%) 2 (228%) 093

6 (5.2%)-2 (1.7%) 10 (B8%)-3 (26%) 0416~0682

18 (16.1%)-0 (00%) 43 (40.6%)-2 (1.8%)  <0.001-0.245



Tubulo-glomerular feed-back in HF

HF induces a state of increased proximal renal sodium
reabsorption, but loop diuretics, thiazides, MRA work
distal at loop of Henle

Proximal nephron inhibition as add-on to loops

... G Proximal
Acetazolamide "2 ! :<N .:>‘< nephron
bty CA WV " AL, HCO»
HAO + COy HaO
K
SGLT2-inhibitors . e =

Na
Gucose

Arguments for proximal nephron inhibition
* Proximal nephron reabsorbs +/- 75% of filtered sodium
inhibition here will boost loop diuretic efficacy.
* Presenting more Na and Cl to the macula densa might
to decongestion whith less severe metabolic perpetuations

Difference between acetazolamide and SGLT2-
* SGLT2-1 = more aquauresis, acetazolamide = more natiuresis
* SGLT2- preferrably continued as GOMT during AHF

* Acetazolamide works better in situation of neurohormonal driven
stimulation of NHE3 (Eg illustrated by elevated HCO3)

* Acetazolamide prevents loop diuretic induced HCO3 elevation and
the associated resistance through targeting NHE3 indirectly.

ESC Congress 2023
Amsterdam & Online

Thick ascending limb

Distal nephron inhibition as add-on to loops

Sagonsnesstise ozzant

Macula densa

Distal
nephron

+ * Distal nephron reabsorbs +/- 5% of filtered sodium
' In settings of chronic loop exposure the distal nephron
+ reabsorbs proportionally more sodium
+ * Downsides of thiazides might include more alterations
v increatinine, BUN, potassium and sodium

* Thiazides also block some proximal sodium transport
although the significance in HF is unknown.

“| Loop diuretics

hE-—




2 LOngesuon score

Successful Decongestion within 3 Days after Randomization

§
;[ ORIGINAL ARTICLE ]l Treatment effect
‘ Risk ratio, 1.46 (95% Cl1, 1.17-1.82)
< . p
Acetazolamide in Acute Decompensated s -
Heart Failure with Volume Overload Placebo 30.
W. Mullens, ). Dauw, P, Martons, F H. Verbrugge, P. Nijst, £ Meekors
K Tartagla, ¥ Chenot 5. Moubayed, 8. Diercks, P Blovard, P. Trosfontalnes cetazolamide 422 E Placebo
D W I Bruckers, W [ pne, M. Ter Maaten
L 58 a G HI 1 | it M I { y ’ ' y y ¥ l§
he ADWOSE St 0 10 20 30 40 50 60 70 80 9 100 c
Percentage of Patients g 24 Acetazolamide
ABSTRACT
RACKCROUND
Whether acetazolamide, a carbonic anhydrase inhibitor that reduces proximal tubis  The authon' bl sames, scademe de 14
far sodium reabsorption, can improve the efficency of loop diuretics, potentially r:d' "'L:‘g"'f‘:'“ ":"""":‘;"l
leading to more and fister decongestion in patients with acute decompensated Doy oy I e SRR S
heart fatlure with volume overload, is unclear. Qost- Limibrarg Schwpen Bed b, Gank 1600
Uegum

Niraes *A list of the prncpal mvestigeters » 0 T T T T
In this multicenter. parallelgrroup. double-blind, randomized. placebo-controlled o Shugls Conua o ded o Beaall s 3

Table 2. Primary and Secondary End Points, Sensitivity and Exploratory Analyses, and Adverse Events.*

Placebo Acetazolamide Treatment Effect
Variable (N=259) (N=256) (95% Cl) P Value
Primary end point
Successful decongestion within 3 days after random- 79 (30.5) 108 (42.2) Risk ratio, 1.46 <0.001
ization — no. (%) (1.17-1.82)

Secondary end points

Duration of hospital stay (95% Cl) — daysi: 9.9 (9.1-10.8) 8.8 (8.0-9.5) 0.89
(0.81-0.98)

Death from any cause or rehospitalization for heart Hazard ratio, 1.07
failure during 3 mo of follow-up — no. (%) (0.78-1.48)
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Acetazolamide in Acute Decompensated fCombinlng i w:h thiaz:de dil{retics
Heart Failure with Volume Overload or decompensated heart failure:
the CLOROTIC trial

Natriuresis

/ L L3 .o ]
Blocking proximal Na reabsorption Sequential nephron blockade

IV acetazolamide 500 mg/daily HCT 25- 100 mg/daily according to eGFR
[

Risk ratio, 1.27 (95% Cl, 1.13-143)
Placebo 825
Acetazolamide 788
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Table 2. Primary and Secondary End Points, Sensitivity and Exploratory Analyses, and Adverse |

Placebo Acetazolamide
Variable (N=259) (N=256) Placebo
Primary end point "ok nosm
Successful decongestion within 3 days after mndom- 79 (30.5) 108 (42.2) I —

ization — no. (36)] AL (st et feens # % ten 0 O (3

Secondary end points Taret s S . T s Ui <w
Duration of hospital stay (35% Cl) — dayst 9.9(9.1-108) 8.8 (8.0-95)

Mypormaem (Mot £ 130 mmtl © Nve ¢ 135wt} SARMIIN MARLIOM Sheaan

Dexth from any cause or rehospitalization for heart 72 (218) 76 (29.7) Fapetatuns (Ko = 18 mentl) « (K5 1 15 mncll) MR AeN W WauItN «wmeole
fallure during 3 mo of followup — no. (%)
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“Time is muscle” strategies Short-term infusions

Two decades of negative RCTs

Vulnerable phase

Chronic HF

REVIVE
SURVIVE
GALACTIC-AHF RITZ
ELISABETH ASCEND-HF
FAST and FURO ATOMIC-HF
BLAST-AHF
VERITAS
PROTECT
ROSE-AHF
TRUE-AHF
RELAX 1T
= Y
AHF presentation Hospitalization
_SBP Initiate early/appropriate IV therapies
-Clinical phenotype o
-LVEF

-Etiologies

Initiate/up-titrate oral therapies for long term use

-B ackground therapie S —
-Comorbidities

Target vulnerable phase




Lessons from RCTs
“moving to the left”
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The bumpy road to drug development for acute

heart failure

Carine E. Hamo', Javed Butler', Mihai Gheorghiade?, and Ovidiu Chioncel**

! Department of Medicine, $tany 8raok Univers ty, Stony Brook, NY 1179¢, US4

Center for Cardiovasculor innovation, Feinbery School of Medicine, Northwestorn University, Chicogp, IL 60611, USA
Yngitute of Emergancy for Cardiovasculor D mases ‘Profissor €.C. ilesau’, Unhersity of Medid ne and Pharmacy
Carol Dovila, Bucuresti 95044, Romania

AHF presentation

The prealence of heart ffure (MF) continues  grow, i Lrge part attributed to
the aging population, Faraliel to i rend & the indreasing burden of hospitali tion
for warsening MF, which xcants for the majorty of the very high societal burden of
costs of care for thee patients. These hospitalizations represent 2 charge i the trae
jectory of the disease prooess and am aszocted with a significantly higher risk of
adverse outcomes, a trend that has nt changed ower the past two decades.
Although Dort-tesn rexdoi mions are doe to haemodynamic mngestion, ong-term
prognosts and marta fty are the result of the continuous deteriaration of cardiac sub-
trate, worsening of comorbidities, and progressan of ME Thus, when planning a
new Terapeutic intervention in acute HF, ft £ essential to have tsight o the
mahantm and temporal distribation of adwerse outcomes. Furthermom, as acute
HF patients die or are readmitted doe to mektiple masons it 15 Important to match
the mechantcm of action of fie intervention to the mechantom of the adveme event.
Despite many dinical rials to date in these patients, them curently 15 not 2 single
agent that & inown to improve post-discharge martality rek in these patients. A va-
riety of reames have been offered to account for the [k of sucress i these clinical
trials. A creful review of thee previows expeniences offers some significant sights
1o lessons learmed and prowvides guidance for futsre novel tervention develop:
ment for this growing patient popefation.
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Target vulnera ble pﬁn’u

In-hospital sutcomes

~4-8% in-hospital martaldy
-25%, ressdual congestion
=207 in-hospital WHF
LIS WRF

PIONEER-HF
A iy fkbeas EMPULSE
EVEREST EMPHASIS
ASTRONAUT SOLOIST-WHF SHIFT
SOCRATES PARADIGM-HF
ASCEND-HF
ATOMIC-HF
BLAST-AHF
oral therapies Long term
orul therapics
= @ (+ )
Hospitalization Vulnerable phase Chronic HF
Iniriate carly/appropeiate IV therapies
 WAS ‘. ’
Initisto/up-titrate oral therapivs for lung ferm use
> > >

1-vear outcanves

~23 6% L-yese nwortalsty

X L-vesr HF readmisstons



Initiation of oral therapies during hospitalization

Safe

Discharge
IMPACT-HF
2004 ATHENA-AHF
2017 ACE CONSENSUS
SOLVD
: BB COPERNICUS
PIONEER-HF | CIBIS
Lo EMPULSE-AHF
2021 |
AFFIRM-ARE i MRA AT
2020 § -
SOLOIST- ARNI PARADIGM-HF
WH |2021
FAIR-HF
FCM CONFFIRM-HF
, DAPA-HF
SLGT2 inh EMPA-reduced

Pre-discharge

Chronic phase




_ o PIONEERR-HF
During hospitalization ' gnapursE

After stabilization SOLOIST-WHE
— During hospitalization
EMPHASIS o
After stabilization
SHIFT
Post-discharge _J PARADIGM-HF Post-discharge
VICTORIA
GALACTIC
Baseline risk * Re [Worsening | risk —> Adancedrisk —» —» —» —»
MoV
cardiac rederve
v iy io so
dystuncton
Suboptimal GDMTs Optima Intolerance to GDMTs
. D IV diuretics
B-C Optimize GOMTs B-C optimize diuretic regimen IV inotropes
Consider class Il therapies: MG, HTX
GCs activators Palliative care
oM
Digoxin
Ivabradine
Consider class Il intarventions
TMViand TTVI
COMis;
Neuromodulation
OSA
Treat comorbidities
Closer Follow up
Exercise capacity
Cardiac Reserve

Organ failure
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Impact of empagliflozin on decongestion
in acute heart failure: the EMPULSE trial

The SGLT2 inhibitor empagliflozin in patients
hospitalized for acute heart failure: a

Jan Biegus @ '#, Adriaan A. Voors?, Sean P. Collins**, Mikhail N. Kosiborod®®,

multinational randomized trial John R. Teerlink @7, Christiane E. Angermann © °, Jasper Tromp ©°,
Joao Pedro Ferreira'™'’, Michael E. Nassif'?, Mitchell A. Psotka © *2,
Ad to L Ao _mIRE ALt A A WY N T _ B o N8 Martina Brueckmann & 14.15' Afshin Salsali Gu.n' jonathan P. Blatchford ,3,!8'

and Piotr Ponikowski @'

’
Lower Risk of HF Events or All- Treatment effect

o g Body weight per mean At ol A s
c ause M ort al lty Body weight (kg) daily loop diuretic dose® Haemoconcentration Clinical congestion score
T : . . Adjusted mean change Adjusted mean change Ad|usted mean change Adjusted mean change
35% lower risk in the empagliflozin group than in the placebo group 00y 2 20 : 00
30 05 Matebo ¢ 1 Piaceba] 1.5 A
3.0 \ 3 /,__,4 o - 10 // . Empadifiosin 05
25 HR: 0.65 ':3 N’/ ‘ K \—.«-ﬂ’/-’/ | 3{5) _i ‘ — ——) A0
(95% CI: 0.43, 0.99) 2]\ et (I B froapoon | ST ONG s
z | Place: e | X y — | . t = Platebo
P p=0.042 - 0 Y 1 —— 15 —— 3
5 15 Empaglifazin Number—needed-to—treat: <‘.3 T T T T -§ Sy T r\ " :‘;2 T T T 1 2S5 r T T 1
% 15 patients treated for Baseline 15 }OD %0 Baseline 15 JX}D x Baselne 15 XID L Basebne 15 )UD %0
g o 90 days to prevent an event a2 ” < 2
5 Clinical benefit at day 90*
o-r e T 1 -
° 10 20 30 w0 % 0 70 80 %0 100 DDH[BA 2022 Body welght change Haematocrit change
Patients o risk Sy do % ¥ HEART ANLLRS BERMS L) 4
Gowten 35 W M M @ m m @ me M Donsysc N snalysed
Weight Weight 2-sided Haematocrit  Haematocrit 2-sided
mr:?:“c ‘r;aoer:!:n ovr:rd:llc (r‘nO:d;n Win ratio (95% Cl)  p-value ovg:;%r:e;nn mg‘amesnn Win ratio (95% CI) p-value
Atday 15 234 220 175(137,223) | e <0.0001 Atday15 188 204 140 (1.09.1.80) | —=— 0.0082
Atday 30 228 223 155(1.22,1.98) | = 00004  Atday30 180 218 130(1.01, 167) |-~ 00419
s 1 2 4 os 1 2 4
— — A —
Favours weight reduction Favours weight reduction Favours haematocrit change Favours haematocrit

< overall median > overall median < overall median change 2 overall median
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Acetazolamide in Acute Decompensated
Heart Failure with Volume Overload

for decompensated heart failure:
the CLOROTIC trial

IV Furosemide

i el 11 s LA st 2 12 8 zna L~

Combining loop with thiazide diuretics

13
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NATURE MEDICINE

The SGLT2 inhibitor empagliflozin in patients

hospitalized for acute heart failure: a

mitltinatinnal randamizad trial

il

Mitchell A, Psotka®, Jasper Tromp", C, Jan Willem Borlefis™, Changsheng Ma®,

! Natriuresis J | Glucosuria/other cardiac }
- St
Blocking proximal Na reabsorption Sequential nephron blockade SGLT2 inhibition
IV acetazolamide 500 mg/daily HCT 25- 100 mg/daily according to eGFR Empaglifozin 10 mg/daily o
. ety e oo [ — -~

P

Disconnection between decongestlon and 90-day outcomes

r T Y T T T
0 10 20 30 40 50 60

T 3
70 80 90 100

Time 1o death r “3"

Outcome’ benefit

Table 2. Primary and Seq

Variable
Primary end point

Successful decongestion]

ization — no
Secondary end points
Duration of hospital stay

CUMULATIVE URINE OUTPUT (ML)
i

Death from any cause o
fallure during

A Cumulative urine output under treatment
(Difference to placebo)

- Empaglifiozin

- HCTZ

—d Acatazolamide

Daity Urine Output [mi]

Daily Urine Output under Treatment
(Difference to placebo indexed per day)

I E

Acetazolamide

Empaglifiozin

® Acetazolamide

& Empaglflozin

¥ Ties



GDMTs Uptitration

3 dosing changes
to target doses
Double dose in at
least 2-week
intervals

Frequent laboratory
monitoring

ACEi/ARB B-Blocker

3 dosing changes ¢

to target doses

Double dose inat  «

least 2-week
intervals

MRA

1 dosing change to +

target dose

Dose uptitration in
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Frequent laboratory «

monitoring

ARNi

Requires ACEI
washout

1-2 dosing changes
to target dose
Dose uptitration
every 2-4 weeks
Frequent laboratory
monitoring

Repeat EF Estimated Timeline
to GDMT

Transition Assessment

After maximally-
tolerated evidence-
based doses of
ACEVARB/ARNI,
B-Blocker, and
MRA achieved

Timely Management of New-Onset Heart Failure-The Other Vulnerable Phase. Circulation. 2019;140:621-623



Uptitration

All in 6 weeks
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6 months

to target doses to target doses tafgetdoso

*  Double dose in at *« Doubledoseinat + Dose uptitrationin «
least 2-week least 2-week 4-8 weeks
intervals intervals «  Frequent laboratory «  Dose uptitration p-mm
Frequent laboratory monitoring every 2-4 weeks MRA achieved
monitoring *  Frequent laboratory

Timely Management of New-Onset Heart Failure-The Other Vulnerable Phase. Circulation. 2019;140:621-623
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o either “usual care’ or high-intensity care”. Patients enrofied in the usual care arm will be discharged and managed
according to wual clinical practice at the site. In the high-intensity care arm, doses of oral HF medications ~ including
a BB, ACEi or ARB, and MRA ~ will be up-titrated to 50% of recommended doses bafore discharge and o 100%
of recommended dases within 2 weeks of discharge. Up-titration will be delayed if the patients develop worsening

Follow-wp and therapy adjustments per physicians usual practice

Safety, tolerability and efficacy of up-titration of guideline-
directed medical therapies for acute heart failure
(STRONG-HF): a multinational, open-label, randomised, trial

Alexandre Mebazaa, Beth Davison, Ovidiu Chioncel, Alain Cohen-Solal, Rafael Diaz, Gerasimos Filippatos, Marco Metra, Piotr Ponikowski,
Karen Sliwa, Adriaan A Voors, Christopher Edwards, Maria Novosadova, Koji Takagi, Albertino Damasceno, Hadiza Saidu, Etienne Gayat,
PeterS Pang, Jelena Celutkiene, Gad Cotter

Summary
Background There is a paucity of evidence for dose and pace of up-titration of guideline-directed medical therapies
after admission to hospital for acute heart failure.

Methods In this multinational, open-label, randomised, parallel-group trial (STRONG-HF), patients aged 18-85 years
admitted to hospital with acute heart failure, not treated with full doses of guideline-directed drug treatment, were
recruited from 87 hospitals in 14 countries. Before discharge, eligible patients were randomly assigned (1:1), stratified
by left ventricular ejection fraction (s40% vs >40%) and country, with blocks of size 30 within strata and randomly
ordered sub-blocks of 2, 4, and 6, to either usual care or high-intensity care. Usual care followed usual local practice, and
high-intensity care involved the up-titration of treatments to 100% of recommended doses within 2 weeks of discharge
and four scheduled outpatient visits over the 2 months after discharge that closely monitored clinical status, laboratory
values, and N-terminal pro-B-type natriuretic peptide (NT-proBNP) concentrations. The primary endpoint was 180-day
readmission to hospital due to heart failure or all-cause death. Efficacy and safety were assessed in the intention-to-treat
(ITT) population (ie, all patients validly randomly assigned to treatment). The primary endpoint was assessed in all
patients enrolled at hospitals that followed up patients to day 180. Because of a protocol amendment to the primary

endpoint, the results of patients enrolled on or before this amendment were down-weighted. This study is registered
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Significant benefit of rapid up-titration
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Summary
Background There is a paucity of evidence for dose and pace of up-titration of guideline-directed medical therapies publshedonline
after admission to hospital for acute heart failure. November7,2022

https//doi org/10.1016/

Irrespective of age, sex

Irrespective of LVEF

Irrespective of NT-pro-BNP

Irrespective of SBP

Irrespective of NCCs Based on RCT inclusion and Real Life
Irrespective of S-creatinine exclusion criteria 27
Irrespective of risk

ESC Congress 2023
Amsterdam & Online



Recommendation

An intensive strategy of initiation and rapid
up-titration of evidence-based treatment before
discharge and during frequent and careful follow-up
visits in the first 6 weeks following a HF
hospitalization is recommended to reduce the risk of

HF rehospitalization or death.¢ '®

Class®

Level®

© ESC 2023
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Dapagliflozin in Patients
with Chronic Kidney Disease

Hiddo J.L. Hegrspink, Ph.D., Beegur V. Stefdnsson, M.D
Ricardo Correa-Rotter, M.D., Glenn M. Chertow, M D_ Tom Greena. Ph D
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Roberto 0. Tato, M D, Anna-Maria Langkilde, M.D., and David C Wheeler, MD.,
for the DAPA-CKD Trial Committees and Investigators®

ABSTRACT

BACKEGROUND

Patients with chronic kidney disease have 3 high risk of adverse kidney and cardio-
vascular outcomes. The effect of dapagliflozin in patients with chronic kidney
discase, with or without type 2 diabetes, is not known.

METHODS

We randomly assig

ned 4304 pa w:_x_hanoum glomerular filtration
) 75 ml | ' o rea and a &

RISULTS

The independent data monitoring committee recommended stopping the trial
because of efficacy. Over 2 median of 2.4 years, 3 primary outcome event occurred
in 197 of 2152 participants (9.2%) in the dapagiiflozin group and 312 of 2152 par-
ticipants (14.5%) in the placebo group (haxard ratio, 0.61; 95% confidence interval
[C1), 0.51 1o 0.72 P<0.00); number needed to treat to prevent one primary outcome
event, 19 [95% CI, 15 1o 271). The hazard ratio for the composite of a sustained
decline in the estimated GFR of at least 50%, end-stage kidney disease, or death
from renal causes was (.56 (95% CI, 045 to 0.68; P<0.001), and the hazard ratio
for the composite of death from cardiovascular causes or hospitalization for heart
failure was (.71 (%5% CI, 0,55 to 0.92; P=0.009). Death occurred in 101 participants
(4.7%) in the dapaglifiozin group and 146 parricipants (6.8%) in the placebo group
(hazard ratlo, 0.69; 95% Cl1, 0.53 to 0.88; P=0,004), The effects of dapagliflozin
were similar in participants with type 2 diabetes and in those without type 2 dis-
betes, The known safety profile of dapagliflozin was confirmed.

CONCLUSIONS

Among patients with chronic kidney disease, regardless of the presence or absence
of diabetes, the risk of a compaosite of 2 sustained decline in the estimated GFR of
at least 50%, end-stage kidney disease, or death from renal or cardioviscular causes
was significantly lower with dapaglitiozin than with placebo. (Funded by Astra-
Zeneca; DAPA-CKD ClinicalTrials. gov number, NCT03036150.)
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‘ ORIGINAL ARTICLE

Empagliflozin in Patients with Chronic
Kidney Disease

The EMPAXIDNEY Collaborative Group*

ABSTRACT

BACKGROUND

The effects of empagliflozin in patients with chronic kidney disease who are at
risk for disease progression are not well understood. The EMPA-KIDNEY trial was
designed to assess the effects of treatment with empagliflozin in a broad range of
such patients,

METHODS

We enrolled patients with ¢
lar filtration rate (¢GFR) of at least 20 but less than 45 ml per minute per 1.73 m*
ofbody«urfzccym.orwhobadmcGFRofnlea_sNSbutksstba_lL‘)Oml per
minute per 1.73 m? with a urinary albumin-to-creatinine ratio (with albumin mea-
sured in milligram L and cmnmnc measured in grams) of at least 200. Patients

RESULTS

A total of 6609 patients underwent randomization. During a median of 2.0 years
of follow-up, progression of kidney disease or death from cardiovascular causes
occurred in 432 of 3304 patients (13.1%) in the empagliflozin group and in 558 of
3305 patients (16.9%) in the placebo group (hazard ratio, 0.72; 95% confidence
interval [CI), 0.64 o 0.82; P<0.001). Results were consistent among patients with
or without diabetes and across subgroups defined according to eGFR ranges. The
rate of hospitalization from any cause was lower in the empagliflozin group than
in the placebo group (hazard ratio, 0,86; 95% Cl, 0.78 to 0.95; P=0.003), but there
were no significant between-group differences with respect to the composite out-
come of hospitalization for heart failure or death from cardiovascular causes
(which occurred in 4.0% in the empagliflozin group and 4.6% in the placebo
group) or death from any cause (in 4.5% and 5.1%, respectively). The rates of seri-
ous adverse events were similar in the two groups.

CONCLUSIONS
Among a wide range of patients with chronic kidney discase who were at risk for
disease progression, empaglifiozin therapy led to a lower risk of progression of
kidney disease or death from cardiovascular causes than placebo. (Funded by
Bochringer Ingelheim and others; EMPA-KIDNEY ClinicalTrials.gov number,
NCT03594110; EudraCT number, 2017-002971-24.)

The members of the writing comostive
(WG, Herrington, N, Staplin, C. Wanner,
LB Groen, $) Mauske, R Emberson,
D, Preiss. P Judge, KJ. Mayne, S YA Ng,
E Sarrmons, D. Zhu, M. Hll W, Stevens,
K. Wallendszus, S lirenner, A K. Cheung,
ZH L, ) U, LS. Hooi, W Liw, T Kad-
owakl M, Nangahu, A, Levin, D Cherney,
AP. Maggioni, &, Pontremol|, R. Deo, S
Goto, X Rassello, K. R Tutthe, D Steudl,
M, Petrini, D Massey, ] Edbracht, M,
Broeckmann, MJ, Landcay, C Baigent,
and R Maynes) assume responuibility for
the overall content and integrity of this
article. The fuf names, scademic de-
grees. and uffiliations of the members of
the writing committee are listed in the
Appendix. Dr. Herrngtan can he cortacth
od at cooempakidney@ndph ox.ac uk or
at the EMPA KIDNEY Central Coordinat.
ing Office, Richard Doll Builldng, Old
Rosd Campus. Roosevelt Ov, Osford
OX3 7LF, Urnted Kingdom

~Acomplate list of emembers of the EMPA.
KIDONEY Collaborative Group s pro-
wded in the Supplementary Appendi,
avalable wt NEJM.org.

Drs. Hertngton and Staphn and Drs
Lundray, Baigent, and Haynes contrb.
uted equaly to tha srtidle

This anticle was published on Navember
4, 2022, t NEIM org

N Engl ) Med 2023,388:117-27
DOL 10,1056 /NEJMoa2 204253
Coppight © 2002 Maaisess Medesd Socuny

at NEJM org



A MEW ENULAND JOUERNAL W MIEDICINGE

ORIGINAL ARTICLE

Dapagliflozin in Patients
with Chronic Kidney Disease

Hiddo J L. Hegrspink, Ph.D,, Beegur V. Stefdnsson, M.D
Ricardo Correa-Rotter, M D, Glenn M. Chertow, M D_ Tom Greena. Ph D
Fanfan Hou, M.D,, johannes F.E Mann, M D _ John J.V. McMurray, M.D
Magnus Lindberg, M 5S¢, Peter Rassing, M.D ., C. David Sjostrém, M.D,,
Roberta 0. Tato, M D, Anna-Maria Langkilde, M.D., and David C Wheeler, MO,
for the DAPA-CKD Trial Committees and Investigatars®

A Primary Composite Outcome
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ABSTRACT

BACKGROUND
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Recommendations Class® Level®

In patients with T2DM and CKD,® SGLT?2 inhibitors
(dapagliflozin or empagliflozin) are recommended to

reduce the risk of HF hospitalization or CV
death 7>
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Effect of Finerenone on Chronic Kidney
Disease Outcomes in Type 2 Diabetes

George L Bakris, M.D., Rajiv Agarwal, M.D_, Stefan D. Anker, M.D,, Ph.D,,
Bertram Pitt, M:D., Luss M. Rullope, M.D., Peter Rossing, M.D., Peter Kolkhaf, Ph.D.,
Christina Nowack, M.D, Patrick Schloemer, Ph.D., Amer Joseph, MB. B.S.,
and Gerasimos Fillppatos, M.D., for the FIDELIO-DKD Investigators®

ABSTRACT

BACKGROUND

Finerenone, a nonsteroidal, selective mineralocorticoid receptor antagonist, re-
duced albuminuria in short-term trials involving patients with chronic kidney
disease (CKD) and type 2 diabetes, However, its long-term effects on kidney and
cardiovascular outcomes are unknown,

METHODS
In thns double-blind trial, we randomly assigned 5734 patients with ¢ )
in a 1:1 mtio to receive finerenone or placebo, Ehglhlcpauenuluda

unmrz albumin-to-creatinine ratio (with albumin measured in milligrams and
creatinine measured in grams} of 30 to less than 300, an estimated glomerular

filtration rate (eGFR) of 25 to less than 60 ml per minute per 1.73 m’ of body-
surface area, and diabetic retinopathy, or they had a urinary albumin-to-creatinine
ratio of 300 to 5000 and an ¢GFR of 25 w less than 75 ml per minute per 1.73 m’,
All the patients were treated with renin-angiotensin system blockade that had
been adjusted before randomization to the maximum dose on the manufacturer’s
la 2 ;

The key secor
ary composite outcome, also assessed in a imeo-event analysis, was death from
cardiovascular causes, nonfatal myocardial infarction, nonfatal stroke, or hospi-
talization for heart failure.

RESULTS

During a median follow-up of 2.6 years, a primary outcome event occurred in 504
of 2833 patients (17.8%) in the finerenone group and 600 of 2841 patients (21.1%)
in the placebo group (hazard ratio, 0.82; 95% confidence interval (CI], 0.73 to 0.93;
P=0.001). A key secondary outcome event occurred in 367 patients (13.0%) and
420 patients (14.8%) in the respective groups (hazard ratio, 0.86; 95% CI, 0.75 to
0.99; P=0.03). Overall, the frequency of adverse events was similar in the two
groups. The incidence of hyperkalemia-related discontinuation of the trial regimen
was higher with finerenone than with placebo (2.3% and 0.9%, respectively).

CONCLUSIONS

In patients with CKD and type 2 diabetes, treatment with finerenone resulted in
lower risks of CKD progression and cardiovascular events than placebo. (Funded
by Bayer; FIDELIO-DKD ClinicalTrials.gov number, NCT02540993.)
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Cardiovascular Events with Finerenone
in Kidney Disease and Type 2 Diabetes

B Pitt, G. Filippatos, R. Agarwal, 5.0, Anker, G.L. Bakris, P. Rossing, A, Joseph,
P. Kolkhof, €, Nowack, P. Schioemer, and LM Ruilope,
for the FIGARO-DKD Investigators®

ABSTRACT

BACKGROUND

Finerenone, a selective nonstervidal mineralocorticoid receptor antagonist, has
favorable effects on cardiorenal outcomes in patients with predominantly stage 3
or 4 chronic kidney disease (CKD) with severely elevated albuminunia and type 2
diabetes. The use of finerenone in patients with type 2 diabetes and a wider range
of CKD is unclear.

METHOOS
In this double-blind trial, we randomly assigned patients with CKD and type 2
mm recelve finerenone or placebo. Bhgble patients had a urinary albumin-

to-creatinine ratio (with albumin measured in milligrams and creatinine mea-

sured in grams) of 30 to less than 300 and an estimated glomerular filtration rate
(€GFR) of 25 to %0 ml per minute per 1.73 m’ of body-surface area (stage 2 o 4

CKD) or a urinary albumin-to-creatinine ratio of 300 to 5000 and an ¢GFR of at
least 60 ml per minute per 1.73 ny’ (stage 1 or 2 CKD). Patients were treated with

renin-angiotensin system blockade that had been adjusted before randomization
to the maximum dose on the manufacturer’s label that did not cause unacceptable
side effects.

was 4 composite of kidney failure, a sustained decrease from baseline of at least
40% in the ¢GFR, or death from renal causes. Safety was assessed as investigator-
reported adverse events,

RESULTS

A total of 7437 patients’ underwent randomization. Among the patients included
in the analysis, during a median follow-up of 3.4 years, a primary outcome event
occurred in 458 of 3686 patients (12.4%) in the finerenone group and in 519 of
3666 (14.2%) in the placebo group (hazard ratio, 0.87; 95% confidence interval
[CI], 0.76 to 0.98; P=0.03), with the benefit driven primarily by a lower incidence
of hospitalization for heart failure (hazard ratio, 0.71; 95% CI, 0.56 to 0.90). The
secondary composite outcome occurred in 350 patients (9.5%) in the finerenone
group and in 395 (10.8%) in the placebo group (hazard ratio, 0.87; 95% CI, 0.76
to 101). The overall frequency of adverse events did not differ substantially be-
tween groups, The incidence of hyperkalemia-related discontinuation of the trial
regimen was higher with finerenone (1.2%) than with placebo (0.4%).

CONTLUSIONS

Among patients with type 2 diabetes and stage 2 o 4 CKD with moderately ele-
vated albuminuria ar stage 1 or 2 CKD with severely elevated albuminuria, finere-
none therapy improved cardiovascalar outcomes as compared with placebo.
(Funded by Bayer; FIGARO-DKD ClinicalTrials.gov number, NCT02545049,)
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ABSTRACT

A Primary Composite Outcome
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ORIGINAL ARTICLE

Cardiovascular Events with Finerenone
in Kidney Disease and Type 2 Diabetes

B Pitt, G. Filippatos, R. Agiarwal, 5.0, Anker, G.L. Bakris, P. Rossing, A, Joseph,
P. Kolkhof, €. Nowack, P. Schloemer, and LM, Ruilope
for the FIGARO.DKD Investigators®

ABSTRACT

BACKGROUND

Fincrenone, a selective nonstervidal mineralocorticoid receptor antagonist, has
favorable effects on cardiorenal outcomes in patients with predominantly stage 3
or 4 chronic kidney disease (CKD) with severely elevated albuminunia and type 2
diabetes. The use of finerenone in patients with type 2 diabetes and a wider range
of CKD is unclear.

urrunne

Hazard ratio, 0.87 (95% C, 0.76-0.98)

Placebo

Finerenone

0{ 0 1
10+

P

0 6 12

No. at Risk
Placebo 3666 3577 3479
Finerenone 3686 3600 3517

L
18 24 30 36 42 48 54
Months to First Event

3389 3267 2730 2125 1657 1076 585
3427 3320 2781 2184 1712 1093 598

(FuUnQca Dy Bayer; FisAKU-URD CHNICRTITEES, GOV umper, NU LW ue,)
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ORIGINAL RESEARCH ARTICLE ©

Finerenone Reduces Risk of Incident Heart
Failure in Patients With Chronic Kidney Disease
and Type 2 Diabetes: Analyses From the i PRI Fatlo, 0.8 (R0R CR 000090

FIGARO-DKD Trial o o

Gerasimos Fiippatos®, MD; Sisfan D, Anker®, MO, PHD; Rt Agarwal®, MD, MS: Luls M Ruiops, MD; 4 32% reduction in new onset HF

Peder Rossing, MD; Gearge L Balris®, MD; Chnatoph Tasto, PhD; Amer Josaph, MBBS; Peter Kolchaf, PhD;
Andrea Lage'®, MD; Bestram Fitg MD; oo behalf of faie FIGARO-DXD Investigators

Finerenone Placebo

BACKEAOUND: Chironle: kidney disease and type 2 diabstes are indepandently associated with heart tafure (HF), & leading
cause of morkidity and mortality, in the FIDELIO-DKD (Finerenone in Reducing Kidney Failure and Disease Progression
m Diabetic Kidnay Dinease) and FIGARC-DKD (Finerenone in Reducing Cardiovascular Mortality and Mortidity in Diabofic
Kidney Disease) irlals, firerénone {a salecive, nonstessidsl mineralocortioold receplor antagonis!) improved cardiovascular
outcomas In patients with abuminuric chronic kidnay disease and type 2 disbeles Thess prespacified enalyses from
FIGARO-DKD sssessed the affact of finarmnona on chinically important HF outcomes.

METHOOS: Patents with type 2 dabetes and albuminunc chronic kidney disease. {unne albumnto-creatning rato =30 to
<300 my/g and estimated glomenilar filtrabon rate 225 to <80 mL par min por 1.73 m, or unne albumin-to-creatining rabo
=300 to <5000 mg/g end estmated glomerular Hitration rate =60 mL per min per 173 m¥), without symotamatic MF with
reduced ejection [raction, were randomized o finerenone ot placeba. Time-to-first-event sulcomes nciuded new-onset HF
(fwt hosptaizaton for HF [HHF] in patients without i history of HF at baselne); cardovascular death or first HHF; HF-
refsted death or fest HHF; first HHF: cardiovasoular daath or total (first o recurrent) HHF, HF-relatad death or total HHF;
and lotal HHF. Quicomss were evafuated in the overall population and in prespecfied subgroups categ d by basedine HF
history (as reporied by (e investigators).

RESULTS: Overall, T352 patients wire includad in these analyses; 571 (T.8%) had & Natory of HF at buseline. New-onset HF
was significanty reducad wih fineranone versus placebo (199 varsus 28%; hazard ratio [HR], 0.68 [a5%; C1, 0.50-0.93};
B=00162), In the overall population, tha nckiences of all HE outcomes analyzed ware sgnificantly lower with finarenone
than placebo, inchuding an 18% lower risk of cardiovascular death or first HHF (MR, 082 [25% CI, 0.70-Q05]; R=Q01 1),
a 29% jower risk of frst HHF (HR, .71 [95% Cl, 056-080]; A=0.0043) and a 30% lkower rate of total HHF (mbe ratio,
070 (959 CI, 0520941} The effects of finsrenane on improving HF outcomas weee not medified by a history of HF. The 04

Cumulative incidence (%)

incidence of lrestment-emergent adverse svenls was talanced between treatment groups. ] v ’ v ’ \ T T T

CONCLUSLONS: The results from these FIGARO-DKD analyses demonstrate that finerenone reduces new-onset HF and 0 6 12 18 24 30 36 42 48 54

improvas other HE outcomes in patients with chronk: kidney dsease snd type 2 disbetes, irespeciive of a history of HF NG. 8t fiak Time to first event (months)

N S o S Finerenone 3396 3367 3323 3274 3195 2710 2168 1705 7001 508
Ky Warta! wickomtercon B chvoric kidney disnase  type 2 disbutes @ fnormncoe @ husrt fekire 8 mineraiocortiooid recaptor aAmagonist P‘acebo 3385 3151 3_294 &36 31_54 2&4 m1 1§74 10—91 m
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FASTTRACK CLINICAL RESEARCH
Diabetes and metabolic disorders

Cardiovascular and kidney outcomes with
finerenone in patients with type 2 diabetes and
chronic kidney disease: the FIDELITY pooled
analysis

Rajiv Agarwal @ '*', Gerasimos Filippatos®*!, Bertram Pitt @ *, Stefan D. Anker®,
Peter Rossing & 56 Amer ]oseph’, Peter Kolkhof @ ®, Christina Nowack®,

Martin Gebel @ '°, Luis M. Ruilope @ '"'*'? and George L. Bakris @ '*; on behalf
of the FIDELIO-DKD and FIGARO-DKD invuﬂgators‘

It Uveveraty School if Medene and Ratard L Reuledanh VA Modeal Contor, 139 W 10" 5L ndangpatie. 18 #0000, USA, Diepurtment of Cardiorogy, Mbda

Uiy sty Hasponad. Siomons 1, Cruidien 124 63, A, Geveon "Dipir wrenet of Mesicine, Lirs ity of Metigan Sl of Makone. 1500 £ Medeadl Conare T 86381, Arey
Artiar, M AFI0R, USA Toagarsment of Carialogy (CVICH and Rrtin anise of Masits Canter (o Ragaeratis Tharapess, Gaonan Canre for Candovasosier Rewsarch Parmner
Soe Borin. Onw adlwesr sviimprsdios, Chartipl 1, 10417 Serte, Gorrmarsy. “Sttns Disaetes Conter Coparbigen Nk Stbtrsientvieg 7.4, 7808 Gertiite, Dasmairy
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AG Malerntralia 178, 15157 fardn, Ganmany; "Resswrcn snd Duwsleprment, Pacheical Ramarch Cantiaancily, Saper A Priedranfoac Strale TITTITY, 42057, Wippenat
Gremsiry: Wesanrch and Davelopmant, Olwicd Disvalagerant Opseratines, Ryer AG, FrindrutsElmt Sahe 217110 42117, Wogpanid, Gervwey. “Resseth and
Diewloproact, bnegrated Acslyss Stumincs Rayer AG. PraarchFban Swale 1177317, 41177, Wigparts, Garmaoy; " Candornnal Tambinsca | Liboratmy and Mypartermson
Uie. intzests of Ressarch imas’, inmeatn de iversgacin Mol 17 de OctubveCanero de Amsichascnmaiatarn. §' Panes Boque DAves de Cardoba, s hO8T Maded
oo CRIRCV Hapmd Universtano 17 de Ootuber, Ae. de Conpibia, ¥, 0041, Macnd, Spam “Facidy of Spore Scunoes, Fimopaan Uty of Maded, © Tagh, i
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See the editorial comment for this article 'Bringing FIDELITY to the estimate of treatment effects of finerenone in chronic
kidney disease due to type 2 diabetes’, by Carly Adamaon and Pardeep S. Jhund, bttpad/dol.org/ 10,109 eurheartjiehab827,

Al The complomenmry sudes FIRELKO-DKD and AGARO-DKD in patents with fype 2 diabeses and dhwonc lodney di
oo (CKD) cxarnined crdoviicilar s kidhey outcomes n difrent, overbippiog stiges of CKD, The purpose of the
FIDELITY analysis was 10 perform an indidcual pariertdevel prespedified pocied efficary and sifety amalyss across 4

broad spectrum of CKD to provide more robust estemates of salety and efficacy of finerencne compared with placebo,

For this prespoclied analyss. two prase Il multiconare, dowbloblind trials ivolving pacenas with CKD and type 2 dia-
bates, rndomiand 11 to finsrunone o placobo, wors combned Man timo-o-ovent officicy cutcornm. ware & compas-
Ity of cartioancibe death, con-fiveal myccardial frction, non-faed trokn, or hangitlization for heart fkrd, and 3 com-
posite of lidhey falure. 3 sustared 257% decrease b estimated gomerular flration e fom basdine over 24 weda
or reral death. Among 13 026 pasents with 2 median follow-up of 20 years (ntercpartie range 23-3.8 ymany), the com-
posite cardovascular ourcome ocourred in 825 (12.7%) patients receiving finerenone and 939 (14.4%) recswing placche
[hanard ratio (HR), 086 55% confidency interval (CT), 078095 #=00018] The composte kidhoy outcome ocurmed
in 380 (55%) patieres roceiving Bnerenons and 465 (7.T8) receving placobo (HR, 077: 95% C1 057 Q88 P=00000)
Overal sfety cutcomes were generally similar between vontment arms. Myperkalaemia leadeg 0 parmanent. trestment
discontinuation occurmed mare froguently In patients recetvang finerenone (1.7%) than placcto (D6%)

Methods
and resulcs

Finarencoe reduced the ik of dincally svpartam cardiovascular and kidney outcomes va. placebo across the
spectrum of CKD in patients with type 3 debows

Conclusion

Inclusion/exclusion

T2D + CKD

eGFR 225 mL/min/1.73m¢

Serum [K*] < 4.8 mmol/L
Maximum tolerated labeled dose
of RAS

HFrEF (NYHA class lI-1V)

.6519

~»

~»

Protocol

[ Finerenone Beglpel
n-., ZOngd

Viedian follow-up 3 years

Outcomes

CV composite:
Time to CV death, non- fatal MI,
non-fatal stroke, or HHF

257% kidney composite:
Time to kidney failure,
sustained 257% decrease in
eGFR, or renal death

Outcome Finerenone (n = 6519) Placebo (n = 6507) Hazard ratio (95% CI) Pvalue*
Number of Number of Numberof Number of
patients patients with  patients patients with
with event event per 100 with event event per 100
(%) patient-years (%) patient-years
Composite cardiovascular outcome® 825(12.7) 939(144) 5.01 0.86 (0.78-0.95)
Death from cardiovascular causes 322 (4.9) 364 (56) 1.84 0.88 (0.76-1.02)
Non-fatal myocardial infarction 173 (2.7 189(29) 0.97 0.91 (0.74-1.12)
Non-fatal stroke 198 (3.0) 198(30) 1.02 0.99 (0.82-1.21)
Hospitalzation for heart failure 256 (3.9) 325(50) 1.8 0.78 (0.66-0.82)
eGFR 257% composite kidney out 360 (5.5) 196 465(71) 2.55 —a— 0.77 (067-0.88)  0.0002
Kidney fallure 254 (3.9) 1.38 207 (46) 1.62 —a— 0.84 (0.71-089) 0039
End-stage kidney disease® 151(2.3) 076 188(29) 0.96 —_— 0.80 (064-089) 0.040°
Sustained decrease in eGFR to <15 ml/min/1.73m* 185(3.0) 1.08 237(36) 129 '—.—': 0.81 (0:67-0.98) 0.026°
Sustained 257% decrease in eGFR from baseline 257(3.9) 140 361(55) 4.03 —— 0.70 (0.60-0.83) <0.0001
Renal death 2(<04) 0.01 4(<01) 0.02 0.53 (0.10-2.91) 0.46*
eGFR 240% composite kidney outcome’ 854 (13.1) 481 §95(153) 564 —@— 0.85 (0.77-083) 0.0004
Sustained 240% decrease in eGFR from baselne 817 (12.5) 460 962 (148) 545 —8— 0.84 (0.76-082) 0.0002
Death from any cause 552 (8.5) 276 614(94) 3.10 —0— 0.89 (0.79—>1.00%) 0.051*
Hospitalization for any cause 2836 (43.5) 19.04 2926 (45.0) 19.91 1@« 0.96 (091-1.01) 0087
0"5 1.!0 2:0
anours. ﬂnmnon: ) Ifw.ours_place_bo




Recommendations

In patients with T2DM and CKD," finerenone is

recommended to reduce the risk of HF

hospitalization.*'"*%

Class®

Level®

© ESC 2023



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

Paul R Kok, john G F Celend. Mark C Petrie. Elimbeth A Thormmson, Philp A Kaive, lbin 8 Squire, Foda Z Ahmed, A2dailal A-Mohamemad
Peter] Cowbum, Pud W X Foley, Froser | Graharm, Alan G Jupgt. Rebeca £ Lare, Nirson N Lang, Andrew | Ludiman, fain € Mocdougull
Pierpook Ffelficor, Rodw Ray, Michele Robertson, Allwon Seed, lon Ford. for the IRONMAN Stody Group*

Summary
Background For patients with heart failure, reduced left ventricular ejection fraction and iron deficiency, intravenous
ferric carbosymaltose administration improves quality of life and exercise capacity in the shortterm and reduces

Lt 202 900 2199009

Putintet Online
% X1

hospital admissions for heart failure up to 1 year We aimed to evaluate the longenterm effects of & ferric
derisomaltose on cardiovascular events in patients with heart filure.

Methods IRONMAN was & prospective, randomised, opea-hbd, Hh‘dcndyoinl trial &me at 70 hosp

hb in lh.-
Ul.htig'_x_' ll;unordduwihhnﬂbl ; i and
\ P-nkbnnll were nmdonly usq,nd(l l)

A ” -..1‘\ uri"ﬁ "
mhga web-bused systerm to intravenous I'ctkduhmnhmeu usual care, stratified by recruitment context and trial
site. The trial was open Label, with masked adjudication of the outcomes Intravenous ferric derisomaltose dose was

determined by patient and concentration The peimary oulcome was recurrent hospital
ssessed in all validly randomly assigned patients. Safety was
assessed in all patients assigned to ferric tose who received at least one infusion and all patients assigned to

usual care, A COVID-19 sensitivity analysis censoring follow-up on Sept 30, 2020, was prespecified. IRONMAN is
registered with ClinicalTrials gov, NCT02642562

Findings Between Aug 25, 2016, and Oct 15, 2021, 1869 patients were screened for eligibility, of whom 1137 were
randomly assigned to receive intravenous ferric derisomaltose (0=569) or usual care (n=568). Median follow-up was

Wityw  soe sy 30 10U
B 40 ST 00001 9
Yoo Camman gage 1550

“Mrriher s M i 0 aprperd
I 371
Departmen +f Cordolegy,
Portumouth Mingitals
Urwvnnity NS Treat,
Pertsmouth, UK
(o P R s MO College of
Meddual, Vetninary and Ute
Scences (ol ¥ 8 Kadn), Scheod
of Carduavianc sl ot amd
Motalirbe Mo dtth
(Prod) G F Oubarnd MDD
Paal MC Pt MOOH
NN Ly P 1 Pl MDY
wtnd Robe rtson Cen e e

E AT “a

2.7 years (KQR 1.8-3.6). 336 primary endpoints (22-4 per 100 patient-years) occurred in the ferric derisomaltose
group and 411 (275 per 100 patient-years) occurred in the usual care group (rate ratio [RR] 082 [95% C1 066 10 1-02)
p=0-070). In the COVID-19 analysis, 210 primary endpointy (223 per W00 patientyears) occurred in the ferric
derisomaltose group compared with 280 (29-3 per 100 patient.years) in the usual care group (RR 0.76 [95% CI
0-58 10 1-00); p=0.047). No between-group differences in deaths or hospitalisations due to infections were observed.
Fewer patients in the ferric derisomaltose group had cardiac serious adverse events (200 [36%]) than in the usual care
group (243 [43%): difference -7 -00% [95% C1 -12.69 w —1-32]; p=0-016).

Interpretation For a broad range of patients with heart failure, reduced left ventricular ejection fraction and iron
deficiency, intravenous ferric derisomaltose administration was associated with a lower risk of hospital admissions
for heart failure and cardiovascular death, further supporting the beoefit of iron repletion in this population.
Funding British Heart Foundation and Pharmacosmos.

Copyright © 2022 The Authorfs). Published by Elsevier Ltd. This is an Open Access artide under the CC BY 4.0 license.

Introduction

Iron deficiency is comimon in patients with chronic
heart failure, {rrespective of left ventricular ejection
fraction or haemoglobin  concentrations, and s
independently assoclated with more severe symptoms,
poorer exercise capacity, and an increased risk of
bospitalisation and death”' Motivated by placebo-
controlled trials reporting that intravenous ferric
carboxymaltose can improve quality of jife amd exercise
capacity assessed at 24 weeks for ambulatory patients

with heart failure and a reduced epection fraction.'’ we
conducted the Effectiveness of Intravenous lron
Trestment versus Standard Care in Patients with Heart
Failure and Iron Deficiency (IRONMAN) trial. We aimed
% investigate the long-term effects of repeated doses of
intravenous ferric derisomaltose on hoxpital ad i
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due to heart fatlure and cardiovascular death in a broad
range of patients with heart fallure and iron debciency,
Given that there are theoretical risks of repeated doses of
intravenous iron, including a potential increase in
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Ferricdersomaltose 569

Usval care 568

488 407 239
484 407 229 90

A B
70+ RR=082 (95%C10.66-102),p=0070 RR=0-80 (95% C1 062-103) p=0-085
m — -
)
§ 507 ;
i
40 -
g
g 30 4
a
§ 20 .
-
10 + ~— Femric densomaltose -
— Usualcare
0 T T T 1 T T T 1
0 1 2 3 4 0 1 2 3 4
Number at risk
Ferric derisomaltose 569 485 405 b274 86 569 485 405 237 86
Usual care 568 483 406 27 87 568 482 405 227 87
C D
100 ¥ HR=086(95% C10.67-110); p=0.23 Y HR=0-83{55% (1 0 69-100); p=0-045
o] 1
z
= S0 -
g P
5 40 - -
z
§ 7 "
§ 20 + e
-9
10 4 -
0 T T T 1 1 T T T 1
0 1 2 3 4 0 1 2 3 4
Number at risk Time from random sation (years) Time from randomisation (years)

87 569 431 336 194 61
568 418 328 176 67
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Recommendations

Intravenous iron supplementation is recommended
in symptomatic patients with HFrEF and HFmrEF,

and iron deficiency, to alleviate HF symptoms and
c 12,41,47—49

improve quality of life.

Intravenous iron supplementation with ferric
carboxymaltose or ferric derisomaltose should be
considered in symptomatic patients with HFrEF and

HFmrEF, and iron deficiency, to reduce the risk of HF

hospitalization.© 12414346
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Other RCTs not included

* COACH (Comparison of Outcomes and Access to Care for Heart Failure),
* PIVOTAL (Proactive IV Iron Therapy in Haemodialysis Patients),
* REVIVED-BCIS2 (Revascularization for Ischemic Ventricular Dysfunction)

* TRANSFORM-HF (Torsemide Comparison with Furosemide for Management of
Heart Failure),

 TRILUMINATE Pivotal (Clinical Trial to Evaluate Cardiovascular Outcomes in
Patients Treated With the Tricuspid Valve Repair System).

* PUSH-AHF
* HEART-FID
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GRASP-HF
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Patients enrolled Active sites

*may be updated due to ongoing data cleaning

@ESC

11.652 recruited patients

(in the shortest time period as compared
to other registries)

Enrolment start date: 27-SEP-2024
Enrolment end date: 09-JAN-2025
2 months consecutive enrollment/center

Activation of centers based on:
- Ethics approval
- Fully executed agreement with ESC O



Country Centers per | Patients per Country Centers per Patients per
country country country country
Armenia 3 429 Latvia 2 31
Azerbaijan 16 206 Lithuania 2 177
Belgium : ~aa Malta 1 32
Bhutan Mongolia 5 65
Bosnia & Herzegovina = NMOEECAZO — £113 3233
Bulgaria ' s or acedonia
Croatia ’ Poland 9 289
Cyprus Portugal 4 481
Czech Republic Romgnia . 12 617
Egypt 13 746 zaul;i.l Arabia 2 ;i;
Estonia 3 66 erbia
France 16 342 AR 1 =2
Georgia 2 68 zlov.akla 22 i:o
Germany 1 387 Spa'g' p ”
weden
Greece 4 88 .
IR R S =
Indonesia 1 50 —
Israel 1 102 Tunisia 1 151
Italy 11 277 Turkiye 22 559
Jordan . . 115
wina | Big Thank You to Azerb
Cos0vO 18 dNK YOU tO AzZzerpdljan | wo
Kyrgyzstan T ZJ0 Ze

Vietnam 39 1811
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