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Heart failure: The basics of clinical cardiology

“Basic task of cardiologist is to know

diagnosis and treatment of heart failure”
Sir Thomas Lewis 1913.
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“Heart failure is a major health threat of the 21st

century, it is frequent, deadly but preventable”
Thomas Luscher, ESC President-elect 2023.
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Incidence of heart failure per 1000 person-years (left), and
prevalence of heart failure per 1000 persons (right)
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eMedian annual incidence of HF: 3.20 per 1000 person-years (IQR 2.66—-4.17)
*Ranging from <2 in ltaly, to 26 in Estonia and Germany

eMedian prevalence of HF: 17.20 per 1000 people(IQR 14.30-21)

*Ranging from <12 in Greece and Spain to >30 in Lithuania and Germany

Seferovic P et al. European Journal of Heart Failure (2021)



Number of HF-related hospital discharges per million people (left) and
average length of stay in hospital primarily due to HF (right).
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eHeart failure-related hospital discharge statistics available for 24 countries (57%)

eMedian number of HF discharges: 2671 per million people (IQR 1771-4317)

*Ranging from <1000 in North Macedonia and United Kingdom to >6000 in Romania, Norway and Germany

eDays spent in hospital available for 32 countries (76%)
*Median length of stay for hospitalized for HF: 8.50 days (IQR 7.38-10)

Quartiles:
We7.38
B.73385
>8.5-10.0
M >10.0-11.5

*Ranging from <6 days in Denmark and Poland to 211 days in Croatia, Iceland and Belgium Seferovic P et al. European Journal of Heart Failure (2021)



Hospitals with dedicated HF centers

Russian Federation | 0.03
Ukraine ] 0.07
Lebanon ] 0.15
Kyrgyzstan ] 0.16
Romania [ 0.20
Kazakhstan [ 0.22
Azerbaijan [} 0.30
North Macedonia [} 0.48
Latvia [l 0.52

Belarus I 0.84 e Median number of HF centres:

Bosnia and Herzegovina [l 0.90

Fintand I 0.51 1.16 per million people (IQR 0.51-2.97)

Slovakia |l 0.92

Hungary B 1.02 *Ranging from <0.50 in Russian Federation, Ukraine,

Republic of Moldova I 1.13

Switzeriond NN 115 Lebanon, Kyrgyzstan, Romania, Kazakhstan, Azerbaijan,
Germany _ 1.34 . .
Croatia NN 1.47 and North Macedonia to >7 in Norway and Italy

Portugal NG 1.63
Israel NG 2.14

Estonia NG 2.27

ireland GG - .52

Iiceland |GGG 2 23

Austria [[IHIGIGINININGNGEEEEEE - 30
Lithuania [[NNIGIGIGIGIIIIEEE .58

Greece IIIINNENENEGENENENNN 4.29
Slovenia [IIIINGEN .35

Netherlands [IIINGG 4 .c4

Denmark [IIIINIGGEEN 538

taly I 7 .40 Source: HFA Survey, 2018 or latest year
Norway I 7.4 5 Data not available: Belgium, Bulgaria, Cyprus, Czech Republic,
6 1 s 3 4 5 & 7 s Poland, Republic of Georgia, Spain, Sweden, Turkey, United

Hospitals with HF centers, per million people

ingdom.
Seferovic P et al. European Journal of Heart Failﬂrg?zgil)



Trilateral Cooperation Project

Starting date: Munich, March 22 nd, 2019

Petar M. Seferovic Randall Starling Hiroyuki Tsutsui
President of HFA President of HFSA President of JHFS
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Universal definition and classification of heart Journelof Cardiec Fallre Vol 27 No 4 2621
failure: a report of the Heart Failure Society of
America, Heart Failure Association of the

- uropealT SOCIEty ‘Of CarleIOgY: J apanese . Universal Definition and Classification of Heart Failure
Heart Failure Soci Ety and Writi ng Committee A Report of the Heart Failure Society of America, Heart Failure Association of the

of the Universal Definition of Heart Failure European Society'of Cardiologyl, Japanese Hﬁ:alirt Failure Socit?ty and Writing
Committee of the Universal Definition of Heart Failure

Consensus Statement

E ndo rsed by thE Canad ian Hear‘t Failu re SDCiEtY, Heart Endorsed by Canadian Heart Failure Society, Heart Failure Association of India, the Cardiac Society
Failur‘e Association le |ndia Car‘diac SDCiEtY Of Australia of Australia and New Zealand, and the Chinese Heart Failure Association

’
and New Zealand, and Chinese Heart Failure Association
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Stages in the development and progression of heart failure

AT RISK FOR

HEART FAILURE
(STAGE A)

Patients at risk for HF
but without current
or prior symptoms or
signs of HF and
without structural,
biomarker, or genetic
markers of heart
disease

Patients with HTN,
CVD, DM, obesity,
known exposure to
cardiotoxins,
family history of
cardiomyopathy

PRE-HEART

FAILURE
(STAGE B)

Patients without
current or prior
symptoms or signs of
HF but evidence of
ane of the following

Structural heart diseasea:
e.g LVH, chamber
enlargemant, wall mation
abnormality, myocardial
tissue abrarmality,
valvular heart disease

Abnormal cardiac
function: e.g. reduced Ly
or RV wentricular systalic

function, evidence of
increased filling pressuros
or abnommal diastalic
dysfunction

Elewated natriuretic
peptide levels or elevated
cardiac tropanin levels in
the setting of exposure to

cardiataxing

European Journal of Heart Failure (2021)23, 352-380; Journal of Cardiac Failure (2021)27(4) 387-413

HEART FAILURE
(STAGE C)

Patients with current
or prior symptoms
and/or signs of HF

caused by

Structural and/or
functional cardiac

abnormality
Heart Persistent
Failure in Heart Failure
Remission

ADVANCED
HEART FAILURE
(STAGE D}

Severe symptoms
and/or signs of HF at
rest, recurrent
hospitalizations despite
GDMT, refractory or
intolerant to GDMT

Requiring advanced
therapies such as
consideration for

transplant, mechanical
circulatory support, or
palliative care

with GDMT and risk factor modification |



Management of HFrEF by phenotype

FOR ALL WITHOUT CONTRAINDICATIONS/INTOLERANCE TO REDUCE MORTALITY

\4

FOR SELECTED SUBGROUPS TO REDUCE HF HOSPITALIZATION/MORTALITY
\ 4

| 4
ARNI/ACEI SR, SR, LBBB 2150 SR, LBBB 130-149 ms
intolerance HR > 70 bpm ms /nonLBBB 2150 ms

ARB m Ivabradine Fe-carboximaltose H-ISDN ] CRT-P/D CRT ] R
V Repair

Congestion Atrial fibrillaton Iron defficiency Black race

“ Ischemic/Not

l Digoxine -
. . Mitral
SAVR/TAVI Aortic stenosis regurgitation TEEM

v
FOR SELECTED ADVANCED HF TO REDUCE HF HOSPITALIZATION/MORTALITY

MCS as BTT/BTC Long term MCS as DT

FOR ALL TO REDUCE HF HOSPITALIZATION AND IMPROVE QoL

Exercise rehabilitation

Modified from: 2021 ESC

Multy-professional disease management

\ /

delines fof diagnosis and treatment of acute and chronic heart failure. EHJ 2021
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s CARDIOLOGY HEART FAILURE SOCIETY OF AMERICA

CLINICAL PRACTICE GUIDELINE: FULL TEXT

2022 AHA/ACC/HFSA Guideline for
the Management of Heart Failure

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Step &
Referral for HF
specialty care for
additional therapy

HFrEF NYHA II-1V, in
LVEF s40% [ = African American
. (Stage C) patients
(Class 1)
NYHA 1-1iI; Refr HF
> LVEF s35%; (sml
I 1 =1 y survival
m M m P
Persistent HFrEF [— NYHA I1-1ii
<130 ms an erapy not indicate <35% an (Stage C) ambuatory IV; Symptoms
| where appropriate ) L or inappropriate ) QRS =130 ms — ,.g:F .::f;%g mproved
' l B ‘ 4 - 1 2150 ms with LBBE
IC CRT-
MNon-ischaemic QRS 130-149 ms
(Class Ila) (Class lla)
| If ﬁﬁ iersist, consider theﬁ'

EHJ 2021;00:1-128; Circulation. 2022;145:00-00



European Journal of Heart Failure (2019)
doi:10.1002/ehf.1369

@ESC

European Society
of Cardiology

The use of diuretics in heart failure with
congestion — a position statement from the
Heart Failure Association of the European
Society of Cardiology

Wilfried Mullens’2*, Kevin Damman?3, Veli-Pekka Harjola%, Alexandre Mebazaa?®,
Hans-Peter Brunner-La Rocca®, Pieter Martens'.2, Jeffrey M. Testani’,

W.H. Wilson Tang?, Francesco Orso?, Patrick Rossignol'?, Marco Metrall,
Gerasimos Filippatos'213, Petar M. Seferovic'4, Frank Ruschitzka'®,

and Andrew J. Coats1¢

65% sodium reabsorption . 5% sodium
(in HF reabsorption up to 75%) | “* , early et reabsorption
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reabsorption

I:l proximal convoluted tubuli

l:l Loop of Henle

[] pistal convoluted tubuli (OCT)

[ ] collecting ducts
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POSITION PAPEI Checkfor

Acute treatment
phase

‘Within 1 hour of
admission

Early evaluation
phase

HFA

Heart Failure

Association
Co tion with
&= o
' LN ™
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Loap diuretl naive?

No

Yes

Starting dose =1-2 times Starting dose = 20-40
24-hours oral home furosemide equivalents
dose intravenously intravenously *

+ ask fo-empy blodder + ask to empty bladder

First & hours after loop diuretic
administration

Start wrine collection

.

EARLY EVALUATION OF TREATMENT

- After 2 hours: spot urinary sodium analysis

- After 6 hours: assess average urine output

-

Urine spat sodium » 50-70 meq/L

‘wingseod Moy Jo a0 uf 5)5jueBoun joldanad ProdLosojpauiLY

Early response
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b-hours wnne output = 1R ThOmlthours

Yies

No
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\

Remaining time of first 24 hours

Persistent congestion! ——» No®

irﬁ

Double dose

IV loop diuretics

Acsess within Repeat until

Repeat similar dose & hours maximal dose
of IV loop diuretics loop diuretics®
every 12-hours#
< Si-FomeqsL sodivm

< 100mL / hourly diureses

¢Mn

(Gu to part 2: treatment algorithm after Mhours)




PARADIGM-HF Primary Results

Significant Reduction in Primary Endpoints (CV death or heart failure hospitalization), CV Death and All-Cause Mortality
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Eolaprl 4212 4051 Jee0 %01 2410 1726 994 219 McMurray et al. N Engl J Med 2014; 371(11):993-1004.



Switching from ACEi/ARB to sacubitril/valsartan
Benefits of sacubitril/valsartan in “lower than normal” LVEF

PARADIGM-HF PARAGON-HF
6 — Sacubitril/valsartan vs. enalapril Sacubitril/valsartan vs. valsartan
_-
1.4 — - -
-
-
1.2 — - -
2 10 e e
pod  Tem=e e _ ____==—"
© _—— I e e e - —-
£ 08 = /_ l— = —
————— |
o4 == T T =a. - :
- _ ! LVEF <57%
6 — |
o I RR 0.78 (0.64-0.95)
|
0.5 — |
[ I T I [ T T I T ' I T T |
15 20 25 30 35 40 45 50 55 60 65 70 75

Left ventricular ejection fraction at screening (%)

Sacubitril/valsartan may be a preferred treatment option compared
to either ACEi or ARBs in patients with LVEF <57%

Solomon S et al. N Engl J Med 2019;381:1609-20

Solon S, McMurray J. Journal of Cardiac Failure Vol. 27 No. 6 2021
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Secondary Outcome PARAGLIDEHF

Hierarchical composite of a) time to CV death,
b) HF hospitalizations, c) urgent HF visits, and d) change in NT-proBNP

HFmrEF/HFpEF
(LVEF >40%)

169%  36.9% wins with Sac/Val vs.

Overall 31.0% with Val

And recent CVdeath [l © 4% Wineln Sacrvalve Unmatched win ratio = 1.19;
g, 13.8% Wins Sac/V ; . v
worsening HF ¢ hospitalizations - e i P=0.16

event

25%  2.5% Wins Sac/Val vs.
1.5% with Val

N _466 B valsartan winner
e

Urgent HF visits B sac/val winner

*Ties: Missing NT-proBNP or

. ratio of changes <25% difference
Ties

Presented by Dr Robert Mentz at Late Breaking Clinical Trials Session, HF Congress 2023, Prague



SGLT2 inhibition
Mechanisms of the cardio-/nephroprotective effects

Hearts of
Empagliflozin-Treated

Diabetics

Hearts of Untreated
Diabetics

Energy Deprived
Heart

100+

% Change in Cardiac Energy
(ATP) Production
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oxidation oxidation oxidation
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% Change in Cardiac Energy
(ATP) Production

-100

Improved Cardiac
Function

0
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Glucose  Ketone Fatty acid Glycolysis
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4 Na*/Glucose
reabsorption

¥+ Metabolic demand
1 Na* distal tubule
‘ Afferent arteriolar

BONE MARROW
4 Erythrogenesis
4 Iron utilization

vasoconstriction 1 Oxygen delivery
J, Renal blood flow \
¥ Renal pO, 4 Circulating

progenitor cells

/Jo

Increased
EPO >

4 Afferent arteriolar
vasoconstriction

| Oxidative stress

1 Beta-hydroxybutyrate
mediated EPO

SGLT2
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m?}@@ delivery
< Left ventricular
mass
BRAIN
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EMPEROR Reduced

Primary endpoint: First adjudicated CV Key secondary: Adjudicated total HF Composite renal endpoint (ESKD or

death or HF hospitalisation hospitalisations (first and recurrent) sustained profound decrease in eGFR)
407 = 0.60 o
—
: $¥ 47
O e 0.50 = = R
2= 30 = T €
- g 39
52 wi 0.40 = €0
E v b= c Placebo
S £ b =1 5 4
U2 20 > 030 i
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2 o i &0
E% Empagliflozin E 0.20 - g é
£ ] -
w.,,g 10 § Empagliflozin =5 2
= 010 usc Empaglifiozin
o
0 o -
T T T T T T T T T 1 = 000 T T T T T T T T T T 0
0 90 180 270 340 450 540 30 720 810 0 90 180 270 360 450 540 630 720 810 T T T T T T T
- 0 20 180 270 360 450 540 630
Days after randomisation Days after randomisation I
Patients at risk Patients af risk Days after randomisation
Placebo 1867 1715 1812 1345 1108 854 611 410 224 109 Placebo 1867 1820 1762 1526 1285 1017 732 497 275 135 Patients at risk
Empaglifiozin 1863 1763 1677 1424 1172 909 645 423 23] 101 Empaglifiozin 1863 1826 1768 1532 1283 1008 732 495 272 118 Placebo 1867 1592 1501 1136 1058 681 357 259
Empaglifiozin 1863 1599 1532 1155 1062 687 391 276

ARR

RRR
e NNT = 19 RRR
0 30%

HR 0.75 HR 0.70 HR 0.50

(95% Cl 0.65, 0.86) (95% CI 0.58, 0.85)
p<0.001 p<0.001

1.5%

(95% C1 0.32, 0.77)

N Engl J Med 2020; 383:1413-1424



DAPA-HF: primary composite outcome
CV mortsglity/ HF hospitalisation / Urgent HF visit

32
28
Slaceho  HR0.74(0.65, 0.85)
S 24 p=0.00001
(¢)]
g DAPA
[
26%
© ,6- Earlyseparation
a 16
o of treatment R R R
8 12 curves
>
e
3 41
NNT =21
z ]
q- | | | | | | | |
. 0 3 & 9 12 15 18 21 24
No. at Risk Months from Randomization
DAPA 2373 2305 2221 2147 2002 1560 1146 612 210
Placebo 2371 2258 2163 2075 1917 1478 1096 593 210

DAPA = dapagliflozin; HF = heart failure; hHF = hospitalization for heart failure; HR = hazard ratio; NNT = number needed to treat.

1. McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.
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e N@W Strategies for medical treatment

To reduce mortality - for all patients |
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) G G € J‘I  Quarduple, instead of triple, basic

[ ]
medical treatment

§ ICD. )
z e, z gl 3 . [ [ [ ]
AAAAA fibrillation Atrial fibrillation Coronary artery disease Iron deficiency
< TR, @t w2ime | o Simultaneous, instead of sequential,
Aortic stenosis Mitral re ion  Heart rate SR>70 bpm Black Ra ARNI intolerance
[ SAVRITAMI ] T Ivabradine )  Hydralazine/IS ARB %

introduction of the drugs

)« patients profiling (Strategic
phenotyping)
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G. Rosano et al. European Journal of Heart Failure (2021) 23, 872-881



STRONG-HF — Study Design Y, ”"Ac“.t

Hospital

C‘Ijj discharge @
®

Week 1 Week 2 Week 3 Week 6
Safety Safety Safety Safety

Introduction of Up-titration

High Half optimal Half optimal to Full Full optimal Full optimal
intensity doses of doses of optimal doses doses of eaEs 6
Main inclusion care HF therapy HF therapy of HF therapy HF therapy

criteria HF therapy

180-day
« AHF pt ready to 90-day .
be discharged fandomi follow- HF readmission
andomise
* Noorsub- 1:1; n = 1800 up or all-cause
optimal dose of .
HF therapies mortal Ity
e Pre-discharge
NT-proBNP
>1500 pg/ml

Follow-up and therapy
adjustments per physicians
usual practice

Study terminated 23d Sept 2022 by DSMB (n=1069 pt)
- larger than expected difference in primary endpoint
- unethical to keep patients in usual care

HF therapy: combining ACEI/ARB/ARNI & BB & MRA
Safety = clinical exam & biology (NT-proBNP, K, Creat, hemoglobin)

= J[STRONG-HF

CONTEMPORARY POST-DISCHARGE MANAGEMENT IN HEART-FAILURE

Mebazaa A et al. The Lancet 2022




STRONG-HF: Primary Endpoint

Primary endpoint:

180-Day Readmission for HF or All-Cause Death

Probability of event-free survival (%)

100 —

©
(&)}
|

90 —

85 —

80 —

75

High intensity care

Usual care

180-day risk difference 8.1%
(95% CI 2.9 to 13.2; p=0.0021)

70 —

|
15

| [ | [ | | | [ [ [
30 45 60 75 90 105 120 135 150 165

Time since randomisation (days)

|
180

HEA @

Heart F jCor.cat
Association

180-Day All-Cause Death

Probability of event-free survival (%)

-

o

o
|

[<=]
[&)]
|

90

85

80

75

High intensity care

Usual care

180-day risk difference 1.6%
(95% CIl -2.3 to 5.4; p=0.42)

70 -

0 15 30 45 60 75 90

| T | | | | | | | | | | |
105 120 135 150 165 180

Time since randomisation (days)

Mebazaa A et al. The Lancet 2022




‘ ﬁ HF hospitalization or CV death

No treatment

seq 1 QI

Seq 1a
seq 10 QRN

Seq 2

‘i i All-cause death

No treatment

seq 1 QRN

seq 12 QN
seq 10 QRN

seq 3

. RASI Beta-blocker

@ ra @ ARNT @ SGLT2i

Article highlight:
Accelerated up-titration and optimized
ordering can prevent at least 14 deaths
and 47 HF hospitalisations/CVdeaths
per 1000 treated HFrEF patients over
the first 12 months.

Event probability at 1 year per

1

280.4
1288 I
-22.8
106.0
I_” -47.3
983
I—1 6.8
815

Event probability at 1 year per

' D

139.3
65.3 I
579 v
1_1‘4 -13.7
56.5

o 1-4.9

o The numbers in the bars denote the duration of up-titration periods in weeks.



2023 Focused Update of the 2021 ESC
Guidelines for the diagnosis and treatment
of acute and chronic heart failure

0 s 0 ez &k

el
PRE-HOSPITAL PHASE ADMISSION PHASE INHOSPITAL AND | POSTDISHARGE
* Timelyinstitution of | eNAERGENCY DEPARTMENT | PRE-DISCHARGE PHASE | PHASE
|.V. diuretics. | | , |
« Transfer to ED . = Disposition decfisions: = Decongestion :
ICU/CCU, hospital ward, ADVOR .= Early follow-up (2 weeks

early discharge. CLOROTIC post-discharge)

| EMPULSE "= GDMT optimisation
COACH | i
= Early initiation and |

optimisation of GDMT.

STRONG-HF




Admission phase
COACH trial: intervention vs standard care

Risk-score guided
stratification of
mortality risk

\2

N=2480

Point-of-Care

<7

LOW RISK
Standardised
care for 30 days

Algorithm
HIGH RISK

Hospital
admission

Death from Any Cause or Hospitalization for Cardiovascular Causes

100+

80

604

40

20+

Percentage of Patients

(within 30 days)

Adjusted HR, 0.88 (95% CI, 0.78-0.99); P=0.04

12% lower 30-day all-cause or
CV mortality / CV
hospitalisation

12.1 14.5
Intervention Phase Control Phase

Percentage of Patients

EMERGENCY DEPARTMENT

Control Phase
N=2972

Clinical judgement

Usual Care —\2

<1

LOW RISK
Usual care for
30 days

HIGH RISK
Hospital
admission

Death from Any Cause or Hospitalization for Cardiovascular Causes

100+

80

60

40-

20+

(cumulative incidence at 20 mo)

5% lower 20-month all-cause or CV
mortality / CV hospitalisation

54.4 56.2

Intervention Phase Control Phase

Lee DS et al. N Engl J Med 2023;388:22-32



CLINICAL RESEARCH Article highlight:

REPORT-HF study: Only ~37% of patients
Global disparities in prescription of guideline-recommended drugs Y Y > O1P

for heart failure with reduced ejection fraction with HF.rEF .were dls.chargfed with at least 3
Jasper Tromp and others HF medications. Patients in LMICs were less

European Heart Journal, Volume 43, Issue 23, 14 June 2022, Pages 2224-2234, IIkEIy to receive GDMT atta rgEt dOSES.

a Patients least likely to be on ACEi/ARB/ARNI and beta-blocker at discharge

2 43 48 52 60 65 70 86
Percentage on ACEI/ARB/ARNI; BB (%)

g Patients least likely to be on pharmacotherapy at discharge

Women 0 Uninsured % , People from LMICs
people N# ., and SEA



2023 Focused Update of the 2021 ESC
Guidelines for the diagnosis and treatment
of acute and chronic heart failure
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Mc Donagh T et al. European Heart Journal (2023) 00, 1-13



EMPEROR-Preserved: Results

Empagliflozin Outcome Trial in Patients with Chronic Heart Failure with Preserved Ejection Fraction

23

20+

15

10—

Cumulative Incidence (%)

Primary composite endpoint:
Cardiovascular death or heart failure hospitalization

HR 0.79 (95% Cl 0.69, 0.90)

P =0.0003

Hazard ratio, 0.79 (95% Cl, 0.69—(
P<0.001

NNT = 31 over

Placebo:
511 patients with event
Rate: 8.7 per 100 patient-years

26 months median follow-up

-----

Empagliflozin:
415 patients with event
Rate: 6.9 per 100 patient-years

| | I | |
3 6 9 12 15 18 21 24 27 30 33

Months since Randomization

36



Impact of diabetes on the effects of sodium glucose
co-transporter-2 inhibitors on kidney outcomes:

collaborative meta-analysis of large placebo-controlled trials

A meta-analysis of clinical
trials with patients with
CKD (CREDENCE, SCORED,
DAPA-CKD, EMPA-Kidney) with
and without T2DM
demonstrated a favourable
impact of SGLT2 inhibition
of CKD progression,
regardless of T2DM status
or the type of CKD

The Nuffield Department of Population Health Renal Studies
Group* and the SGLT2 inhibitor Meta-Analysis Cardio-Renal
Trialists’ Consortium Lancet 2022; 400: 1788-801

Mean
baseline eGFR,
mL/min per 1.-73m*

Events/participants

Event rate
per 1000 patient-years

SGLT2 inhibitor Placebo

SGLT2inhibitor Placebo

RR
(95% Cl)

Diabetic kidney disease or nephropathy*

CREDENCE 56
SCORED 44
DAPA-CKD 43
EMPA-KIDNEY 36
Subtotal 46
Ischaemic and hypertensive kidney disease
DAPA-CKD 43
EMPA-KIDNEY 35
Subtotal 38
Glomerular disease
DAPA-CKD 43
EMPA-KIDNEY 42
Subtotal 42
Other kidney disease or unknown
DAPA-CKD 43
EMPA-KIDNEY 36
Subtotal 38
Any diagnosis

“CREDENCE 56
SCORED 44
DAPA-CKD 43
EMPA-KIDNEY 37
Total 44

153/2202
37/5292
93/1271
85/1032

368/9797

18/324
37/706
55/1030

21/343
69/853
90/1196

10/214
36/713
46/927

153/2202
37/5292
142/2152
227/3304
559/12950

Heterogeneity across groups of primary kidney disease: p=0-67
Trend across trials sorted by eGFR for any diagnosis: p=0-88

230/2199

52/5292
157/1239
133/1025
572/9755

26/363
52/739
78/1102

46/352
95/816
141/1168

14/198
52/725
66/923

230/2199
52/5292
243/2152
332/3305
857/12948

27 41 B
5 7 —a—
36 64 ——
¥)) 67 —a—
<
28 37 =
27 37 s e
—_
33 70 —B—
44 64 — -
-<:::>-—
25 37 = >
26 36 .
—_ ———
27 41 ——
5 7 —_——
33 58 —-
36 52 -
<>
[ T T 1
025 050 075 1.:00 1.50
+“— —>

0-64 (0-52-0-79)
071 (0-46-1-08)
055 (0-43-0-71)
056 (0-43-0.74)
0-60 (0-53-0-69)

074 (0-40-1:36)
0-69 (0-45-1-05)
0-70 (0-50-1-00)

0-43 (0-26-0.72)
0-68 (0-50-0-93)
0-60 (0-46-0-78)

0-81(0-35-1-83)
072 (0-47-1-10)
0-74 (0-51-1-08)

0-64 (0-52-0-79)
071 (0-46-1.08)
0-56 (0-45-0-68)
064 (0-54-0.76)
0-62 (0-56-0-69)

Favours SGLT2 inhibitor Favours placebo



Effect of Finerenone on Chronic Kidney Disease
Outcomes in Type 2 Diabetes: FIDELIO-DKD

N=5734 pts with CKD and T2DM, UACR 30 to <300, eGFR 25 to <60 ml/min/1.73 m?, and diabetic retinopathy, or
UACR 300- 5000, eGFR of 25 to <75 ml/min/1.73 m?, median FUP, 2.6 years.

A Primary Composite Outcome

100~ 40 Hazard ratio, 0.82 (95% Cl, 0.73-0.93)
904 P=0.001

—_ 304 Placebo

T 20

g 709 201 -

ﬁ 604 Finerenone

£ 5o 104

£ 40

K.

=

E

3

v

In patients with CKD and T2DM, o ﬁ

0 6 12 18 24 30 36 42 48
Months to First Event

treatment With finerenone I;::;:I:ORESI(ZM-I 2724 2586 2379 1758 1248 792 453 82
resulted in lower risks of CKD

Finerenone 2833 2705 2607 2397 1808 1274 787 441 83

B Sustained Decrease of z40% in the eGFR from Baseline

1004 40+ Hazard ratio, 0.81 (95% Cl, 0.72-0.92)
90 30
& sod |
g 704 204
]
=1 60 !
3 F
T ool 10 inerenone
o
Z 40
o c T T T T T T T 1
330—0512132430354243;J
6 204
104
G T L I T 1 T 1 1
0 ] 12 18 24 30 36 42 48
Months to First Event
No. at Risk

Placebo 2841 2722 2588 2379 1758 1249 793 453 82
Finerenone 2833 2703 2606 2396 1808 1275 788 442 83

C Kidney Failure

progression and cardiovascular . ]
events than placebo. g ol ™1
% :z: N Fi:'ierel:cne]
w0

Placebo 2841 2741 2645 2508 1911 1390 892 513 103

Bakris G et al.N Engl J Med 2020;383:2219-29 Finerenone 2833 2733 2658 2506 1932 1393 897 510 104

D Secondary Composite Outcome
100 40+ Hazard ratio, 0.76 (95% Cl, 0.65-0.90)

90 10
£ 80+
o
70 i
g 20 Placebo
-] 60+
2 504 107
da.) 40 Finerenone
s 0 T T T T T T T 1
?El 30 0 6 12 18 24 30 36 42 48
= 20+
%] —
107 JI_I_’J—’_/——/——’C_IrJ—I
0 T T T T T T T 1
0 [ 12 18 24 30 36 42 43
Months to First Event
Mo. at Risk

Placebo 2841 2740 2636 2490 1837 1364 873 499 98
Finerenone 2833 2732 2655 2492 1915 1377 883 501 101



Design and baseline characteristics of STEP-HFpEF program:
semaglutide in patients with obesity HFpEF phenotype

Potential mechanisms of benefit for semaglutide in
the obesity phenotype of HFpEF

J Plasma volume

Plasma volume and stressed blood volume

J Visceral and pericardial fat

Visceral, pan
and intramuscular fat

c

S

g

n

0 J Demand on high cardiac output

E BN | pem

.E l uuuuuu ftissue perfusion

k¥

S J Cardiac and pulmonary pressures
. P ateg " metabolicaficiency  \C Y [ W U W ) v puimeonary pressures
B Additiona I mechanisms

£4
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e E Ly ™

Presented by M. Kosiborod at HF 2023 Congress



Change from Baseline

(points)

STEP-HFpEF: results

N= 529 patients with HFpEF (LVEF 245%) and BMI 230 kg/m?
Semaglutide vs. placebo for 52 weeks
Dual primary end points: change from baseline in the KCCQ score and change in body weight

1. Change in KCCQ clinical score:

2. Change in body weight:

¥

Estimated difference, 7.8 points, Estimated difference, 10.7% points,
p<0.001 p<0.001
S lutid i 0 —\BH_‘ﬁ Placebo
emaglutide | g T —— —2 'z
| = _5-
. 5g
I L =
Placebo : $ % ﬁ -107
: %0 m Semaglutide
| E ~154
| 8
1 I I 1 -20—— T T T T T T T T T 1
20 36 52 52%* 0 4 8 12 16 20 28 36 44 52 52%

Weeks since Randomization

Weeks since Randomization

Kosiborod M et al. New England Journal of Medicine 2023. DOI: 10.1056/NEJM0a2306963



Treatment with
semaglutide resulted in
more wins than placebo,
with a win ratio of 1.72
(95% ClI, 1.37 to 2.15;
P<0.001).

The wins favoured
semaglutide over placebo
for all key components of
the hierarchical composite

endpoint.

STEP-HFpEF: results

Stratified Win Ratio for Hierarchical Composite End Point

60.1
Overall _ 34.9

Death

No. of Heart Failure Events

First Heart Failure Event

=15-Point Difference in Change in KCCQ-CSS

=10-Point Difference in Change in KCCQ-CSS

=5-Point Difference in Change in KCCQ-CSS

:30-m Difference in Change in 6-Minute Walk Distance

Ties

5.1
15
B11
33

0.0

0.0

0.0

33.7
PN 175
7.2
N 5.5
8.1 Semaglutide winner
e 7.0 B Placebo winner
Tie
6.3
3.7
Stratified win ratio, 1.72 (95% Cl, 1.37 to 2.15)
P<0.001
5.1
I ! ! I I I ! ! I 1
0 10 20 30 40 50 60 70 30 90 100
Percentage

Kosiborod M et al. New England Journal of Medicine 2023. DOI: 10.1056/NEJM0a2306963



Conventional vs. comprehensive
HFrEF medical treatment

Cross-trial analysis EMPHASIS-HF (N=2,737), PARADIGM-HF (N=8,399), and DAPA-HF (N=4,744)

Treatment ; i : e 1 ;
: Projected mean time to first hospitalisation for
100 - —— Comprehensive therapy . :
—— Conventional therapy HF or CV death for patients starting at age 55

6.4 years
ACEi/ARB+B-blocker

Comprehensive therapy 14.7 years (12.6-
17.1) ARNi+B-blocker+MRA+SGLT2i

Event-free survival (%)

Difference +8.3 years (6.2—10.7) — by replacing
ACEi/ARB with ARNi and adding MRA+SGLT2i

Values shown include 95% ClI.
Vaduganathan et al. Lancet. 2020;396:121-8.
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