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ESC GUIDELINES
@ E S C European Heart Journal (2021) 00, 1-128

European Society doi:10.1093/eurheartj/ehab368
of Cardiology

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

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC



@ E SC European Heart Journal (2023) 00, 1-13 ESC GUIDELINES

European Society https://doi.org/10.1093/eurheartj/ehad195
of Cardiology

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

Developed by the task force for the diaghosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

Wi ith the special contribution of the Heart Failure Association (HFA)
of the ESC

Authors/Task Force Members: Theresa A. McDonagh #T) (Chairperson) (United
Kingdom), Marco Metra (® *7, (Chairperson) (Italy), Marianna Adamo ® ¥, (Task Force
Co-ordinator) (Italy), Roy S. Gardner ® ¥, (Task Force Co-ordinator) (United Kingdom),



* Since the publication of the 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic

* The task force considered major RCTs and meta-analyses published between 31t March 2021 and 315t

Herzinsuffizienz

heart failure there have been several randomized controlled trials that should change patient
management ahead of the next scheduled full guideline

March 2023

New recommendations are additive to, and changed recommendations substitute, those of the 2021
Guideline

Updated the following sections:

Chronic HF

* HF with mildly reduced ejection fraction (HFmrEF)
* HF with preserved ejection fraction (HFpEF)
Acute HF

Comorbidities and prevention of HF

2023 “Focused update” der 2021 ESC Leitlinien zur

ADVOR
CLOROTIC
COACH
DAPA-CKD
DELIVER
EMPA-KIDNEY
EMPEROR-Preserved
EMPULSE
FIDELIO-DKD
FIGARO-DKD
IRONMAN
PIVOTAL
REVIVED-BCIS2
STRONG-HF
TRANSFORM-HF
TRILUMINATE Pivotal

McDonagh et al. (2023)
Eur Heart J : in press




Type of HF

CRITERIA

Medikamentose Therapie der Herzinsuffizienz

HFrEF
(LVEF<40%)

HFrEF
Symptoms + Signs®
LVEF <40%

HFmrEF
(LVEF 40-49%)

HFmrEF
Symptoms * Signs®
LVEF 41 —49%"

HFpEF
(LVEF250%)
HF pEF
Symptoms * Signs®
LVEF =50%

Objective evidence of cardiac structural and/or functional

abnormalities consistent with the presence of LV diastolic

= ESC 2021

dysfunction/raised LV filling pressures, including raised natriuretic peptides”

McDonagh et al. (2021) Eur Heart J: in press



SGLT2-Hemmer und Herzinsuffizienz

Glucose

O

Na*

J

Glucose

"

Glucose
GLUT2
Na*/K*
pump/_\ » Nat
K* K*

Proximal
N tubule lumen

Hospitalization for Heart Failure

7=

[=p]
1

Patients with Event (%)
=N
1

0
0
No. at Risk
Empagliflozin 4687
Placebo 2333

Placebo

Hazard ratio, 0.65 (95% Cl, 0.50-0.85)

P=0.002 Empagliflozin

6 12 18 24 30 36 42 48
Month

4614 4523 4427 3988 2950 2437 1634 395
2271 2226 2173 1932 1424 1202 775 168

Heerspink et al. Circulation. 2016 Sep 6;134(10):752-72.
Zinman et al. N Engl J Med. 2015 Nov 26;373(22):2117-28.
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DAPA-HF: Dapagliflozin bei Herzinsuffizienz (HFrEF)

B Hospitalization for Heart Failure
100 397 Hazard ratio, 0.70 (95% CI, 0.59-0.83)
904 254
£ 804 20
5 60
B 10
£ 504
g 5
2 40+
= 304 0 ) R W] S| (S| | I
£ 0 3 6 9 12 15 18 21 24
3 204
10- R e
e
0 I I I I I I 1
0 6 9 12 15 18 21 24
Months since Randomization

D Death from Any Cause

Cumulative Incidence (%)

100+

90
80
70 1
60
504
40
304
20+
104

30+
254
20+
154
104

Hazard ratio, 0.83 (95% Cl, 0.71-0.97)

0

0

Months since Randomization

McMurray et al. N Engl J Med. 2019 Nov 21;381(21):1995-2008.
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EMPEROR-Reduced:

Empagliflozin bei Herzinsuffizienz (HFrEF)

Primary Outcome
L0 357 Hazard ratio, 0.75 (95% Cl, 0.65-0.86) Placebo
. 30 P<0.001 o
-~ = Empagliflozin
25- e
. 80- -
< 20— ="
8 .
£ 70+ -
3 154 ’,
(%] o
= By 10 #*
Q 4
.2 - -
® 50+ 5- i
_= P
£ 4’
O 40- 0 I T | | | T T | T
0 90 180 270 360 450 540 630 720 810

B Placebo
T 30- ——
£ . — = Empagliflozin
L7 _-— T
w20 e mem®

10+ e

0 l T T T l T T T |

0 90 180 270 360 450 540 630 720 810
Days since Randomization

Packer et al. N Engl J Med. 2020 Oct 8;383(15):1413-1424.
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Meta-Analyse SGLT2 Hemmer bei Herzinsuffizienz
(HFrEF): Diabetes ja/nein

Diabetes status

Number with event/number of patients (%)

SGLT2 inhibitor

Placebo

HR (95% Cl)

With diabetes
EMPEROR-Reduced
DAPA-HF
Subtotal

Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0-76

Without diabetes
EMPEROR-Reduced
DAPA-HF
Subtotal

Test for overall treatment effect p<0-0001
Test for heterogeneity of effect p=0-65

200/927 (21-6%)
215/1075 (20-0%)

161/936 (17-2%)
171/1298 (13-2%)

Test for treatment by subgroup interaction p=0-81

265/929 (28-5%)
271/1064 (25-5%)

197/938 (21-0%)
231/1307 (17-7%)

0-72 (0-60-0-87)
0-75 (0-63-0-90)
0-74 (0-65-0-84)

0-78 (0-64-0-97)
0-73 (0-60-0-88)
0.75 (0-65-0-87)

Zannad et al. Lancet. 2020 Sep 19;396(10254):819-829.




Therapie der Herzinsuffizienz (HFrEF):
Basistherapie zur Mortalitatsreduktion

i b
OX

Pharmacological treatments indicated in patients with (NYHA class |1-1V) heart failure with reduced ejection fraction
(LVEF <40%)

Recommendations Class® Level®

An ACE-l is recommended for patients with HFrEF to reduce the risk of HF
hospitalization and death,"0~ 1"

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk of
HF hospitalization and death, '~

An MRA is recommended for patients with HFrEF to reduce the risk of HF hospitalization and death.'*"'#?

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to reduce the risk
of HF hospitalization and death.'%®'%?

Sacubitril/valsartan is recommended as a replacement for an ACE-| in patients with HFrEF to reduce the risk of HF
b 105

@ ESC 2021

hospitalization and deat

McDonagh et al. (2021) Eur Heart J: in press



,Moderne” Therapie vs. Standard (ACEi und BB) bei HFrEF

EMPHASIS-HF®
(n=2737)

PARADIGM-HF®
(n=8399)

DAPA-HF®
(n=4744)

Comparison

Enrolment period
Median follow-up, months
Age, years
Sex
Men
Women
Systolic blood pressure, mm Hg
Heart rate, beats per min
Left ventricular ejection fraction, %
New York Heart Association class
1
2
5
A
Atrial fibrillation
Diabetes

Previous hospital admission for heart
failure

Eplerenone vs
placebo

2006-10
21(10-33)
69 (8)

2127 (78%)
610 (22%)
124(17)

72 (13)
26 (5)

0
2737 (100%)
0
0
844 (31%)
859 (31%)
1440 (53%)

Sacubitril-valsartan
vs enalapril

2009-12
27 (19-36)
64(11)

6567 (78%)
1832 (22%)
121 (15)
72 (12)
30(6)

389 (5%)
5919 (70%)
2018 (24%)

60 (1%)
3091 (37%)
2907 (35%)
5274 (63%)

Dapagliflozin vs
placebo

2017-18
18 (13-21)
66 (11)

3635 (77%)
1109 (23%)
122 (16)
72(12)
31(7)

0
3203 (68%)
1498 (32%)
43 (1%)
1818 (38%)
1983 (42%)
2251 (47%)

Overall survival (%)

80

o
o
]

N
o
]

20

Treatment

— Comprehensive therapy
— Conventional therapy

Comprehensive therapy
Conventional therapy
Difference (95% Cl)

Projected mean overall survival

17-7 years (14-9-20-5)
11-4 years (9-2-13-5)
6-3 years (3-4-9-1)

55

60 65 70 75 80 85 90

Vaduganathan et al. (2020)
Lancet 396:121-128




Therapie der Herzinsuffizienz (HFrEF):
Individualisierte Therapie

i b
OX

To reduce HF hospitalization/mortality - for selected patients

Volume overload

SR with LBBB = 150 ms SR with LBBB 130—149 ms or non LBBB= 150 ms
CRT-P/ID | CRT-PID )
Ischaemic aetiology Non-ischaemic aetiology
ICD ICD )
Atrial fibrillation Atrial fibrillation Coronary artery disease Iron deficiency
Aortic stenasis Mitral regurgitation ~ Heart rate SR>70 bpm Black Race ACE-I/ARNI intolerance

SAVRITAVI TEE MV Repair ) Ivabradine )  Hydralazine/ISDN ) @ N

McDonagh et al. (2021) Eur Heart J: in press
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E sGC-Stimulation bei Herzinsuffizienz ?

Increased formation in
NO donors cardiovascular diseases

1 4
® Lipid peroxidation ® Decreased NO bioavailability
- e Protein oxidation/nitration @ |mpaired vasorelaxation

1
1
* ‘ e Inactivation of enzymes ® Increased atherogenesis

NOS ; + ‘- - (_ - » ® Apoptosis
L-Arginine - I Superoxide anion Peroxynitrite |
| (50 aeiaion)
Oxidative stress
Peroxynitrite
Native sGC —Heme? Heme-free sGC

Tissue protection
GTP

inhibitors PPDEs

GMP

Butler et al. Circ HF (2019) 12:e005998
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HD) VICTORIA: sGC-Aktivator Vericiguat bei HFrEF

0.504 p=0.02

N AL

0-55] Hazard ratio, 0.90 (95% ClI, 0.82-0.98)

“ew Yericiguat may be considered in patients in

= NYHA class -1V who have had worsening HF
- despite treatment with an ACE-l (or ARNI), a
beta-blocker and an MRA to reduce the risk of
CV mortality or HF hu::-*1-:pitaliz.zﬁ:ia::un.‘J *

Armstrong et al. N Engl J Med. 2020 May 14;382(20):1883-1893.



Tafamidis bei Herzinsuffizienz durch ATTR-Amyloidose:
ATTR-ACT

Analysis of All-Cause Mortality

Recommendations for treatment of patients with HF and
amyloidosis

Tafamidis is recommended in patients with genetic testing pro-
ven hereditary hTTR-CMP and NYHA class | or Il symptoms to
reduce symptoms, CV hospitalization and mortality.

Tafamidis is recommended in patients with wtTTR-CA and
NYHA class | or Il symptoms to reduce symptoms, CV hospi-

© ESC 2021

talization and mortality.

WL

0.0 1 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27 30 33

Months since First Dose
Armstrong et al. N Engl J Med. 2020 May 14;382(20):1883-1893.



UK Kardiale ATTR-Amyloidose:
Reversibel durch Antikorper-Therapie ?

Cardiac Tracer Uptake on Scintigraphy

Phase 1 Trial of Antibody NIOOG for Baseline 4 Months 12 Months

—
I
|
e
|
T

L] L] - L] g
Depletion of Cardiac Transthyretin Amyloid 3 .. . 1
[=] —
7] o 4
Pablo Garcia-Pavia, M.D., Ph.D., Fabian aus dem Siepen, M.D., § 8 . H %g L I -~ N
Erwan Donal, M.D., Ph.D., Olivier Lairez, M.D., Peter van der Meer, M.D., Ph.D., E ¢ § o
o
ArntV. Kristen, M.D., Michele F. Mercuri, M.D., Ph.D., Aubin Michalon, Ph.D., b s | %g o
Robert J.A. Frost, M.D., Ph.D., Jan Grimm, Ph.D., Roger M. Nitsch, M.D., 3 1 25
. o
Christoph Hock, M.D., Peter C. Kahr, M.D., and Thibaud Damy, M.D., Ph.D. E o2y e =
= -4+ —4-
= | — — L 1 T T T T T T
Placebo  NI006 ‘ 0.1 1.0 100 100.0 0.1 1.0 10.0 100.0
0.0
Patient 1: 75-Year-Old Man NI006 Exposure (daysxmg/ml)
Baseline NI1006, 60 mg/kg> iMo N1006, 60 mg/kg - 12 Mo
£ NT-proBNP Level
Baseline 4 Months 12 Months
8000
80— 80—
_ : 60| 60|
E 6000 . £ 0] i . 0 .
£ ¢ i & 204 v e 20 .
o . ®
S 4000 H B T s 0
- i a 3 . N B 20y T ~20-
6.9% 2.5% 2.5% o i £ 042 ¢ ° . 40+
-4 N T en . ° _604
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NI006 Exposure (daysx mg/ml)



Type of HF

CRITERIA

Medikamentose Therapie der Herzinsuffizienz

HFrEF
(LVEF<40%)

HFrEF
Symptoms + Signs®
LVEF <40%

HFmrEF
(LVEF 40-49%)

HFmrEF
Symptoms * Signs®
LVEF 41 —49%"

HFpEF

(LVEF=50%)

HF pEF
Symptoms * Signs®
LVEF =50%

Objective evidence of cardiac structural and/or functional

abnormalities consistent with the presence of LV diastolic

dysfunction/raised LV filli

o pressures, including raised natriuretic peptides

McDonagh et al. (2021) Eur Heart J: in press



Empagliflozin bei HFmrEF/HFpEF ?
- EMPEROR-Preserved -

i b
OX

EMPEROR-Preserved

Phase lll randomised double-blind placebo-controlled event driven frial

Key Inclusion Criteria: 72D and non-T2D, aged 218 years, chronic HF (NYHA class II-1V) with LVEF
>40%, elevated NT-proBNP concentrations and structural heart changes or documented HHF
within 12 months.

Key Exclusion Criteria: Symptomatic hypotension and e GFR <20 mL/min/1.73m2.

I COMPOSITE PRIMARY ENDPOINT

Empagifican 10mg ! : | Time to first event of adjudicated CV
E death or adjudicated HHF

EMPEROR-Preserved B e e m—————

LVEF >40% ;
: : Placebot J CONFIRMATORY KEY SECONDARY
Recrun’rmem‘. : ENDPOINTS
5988 pohents st e e R D e e S e I J . oo
Estimated follow-up : * First and recurrent adjudicated HHF
' events

~38 months (event-driven)
» Slope of change in eGFR (CKD-EPI) from
baseline

'Guideline-directed medical therapy
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Cumulative Incidence (%)

100

90

80—

70

60—

50

40—

30

20

25—

20—

15—

10—

Hazard ratio, 0.79 (95% Cl, 0.69-0.90)

P<0.001 Placebo

* Bt pagliflozin

ad
mun
my

....

0 3 6 9 12 15 18 21 24 27 30 33 36

EMPEROR-PRESERVED: sGLT2-Hemmer bei HFpEF

--------

| | | | | | | | |
6 9 12 15 18 21 24 27 30

Months since Randomization

T |
33 36

Anker et al. (2021) NE/JM 385:1451-61



UK

Hby DELIVER Studie

Eligibility Criteria

 Age 240 years « Structural Heart Disease (LVH or

« NYHA class II-IV LA Enlargement)

« LVEF >40% (including « Elevated Natriuretic Peptides
prior LVEF < 40%) (> 300 pg/ml or 600 pg/ml in AFF)

« Either Ambulatory or Hospitalized
for Heart Failure

Double-blind
Treatment period

® " Yl Dapagliflozin 10mg once daily

Event Driven (1117 estimated events)

Solomon et al. Eur J Heart Fail 2021




UK) Primarer Endpunkt: CV Death/Worsening HF

HD
N Placebo
610 events
9.6 (8.9-10.4) per 100py
Q -
S
S
C Lo . .
'k Dapagliflozin
O 512 events
o 7.8 (7.2-8.5) per 100py
£2-
£ HR 0.82, 95% CI 0.73-0.92
O
o P =0.0008
NNT = 32
O -
0 1 2 3

Years since Randomization



HD DELIVER: Komponenten des primaren Endpunktes

Worsening Heart Failure

(HF Hospitalization + Urgent HF Visit) Cardiovascular Death

LO LO
< o HR 0.79, 95% CI 0.69-0.91 e HR 0.88, 95% CI 0.74-1.05
o o
e P =0.001 - P=0.17
O O O O
C N C N
Q (]
o e
o Placebo &)
c 0. 455 events = L0 -
QO 7.2 (6.5-7.8) per 100 ()
2 ( )P py g
5 C_Tﬁ' Placebo
2 = 3.3 (3.5-4.9) per 100
S S .8 (3.3-4.3) per py
@) O
Dapagliflozin i
LOH To]
368 events Dapagliflozin
5.6 (5.1-6.2) per 100py 231 events
3.3 (2.9-3.8) per 100py
O O
0 1 2 3 0 1 2 3

Years since Randomization Years since Randomization



HD

Win Ratio* 1.11 (1.03, 1.21), p = 0.009
Mean Change 2.4 (1.5, 3.4), p <0.001

/ |

E o)} e}
| | |

Percentage of Patients

Mean Change in TSS (baseline to 8 months)
N
|

Placebo

Dapagliflozin

*Primary Analysis Method in patients who reached 8 months prior to COVID-19 Pandemic

70% 7

60% T

50% 7

40% 7

30% 7

20% 7

10% 7]

Klinische Verbesserung: KCCQ Total Symptom Score

] Placebo

] Dapagliflozin

0%~

OR = 0.76 (0.66, 0.88)
26%

>5 worse

OR =1.16 (1.03, 1.30)
51%

48%
OR =1.15 (1.02, 1.30)

41%
38%
OR =1.12 (0.99, 1.28)

31%
29%

5+ improvement

10+ improvement 15+ improvement
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ESC Leitlinien 2023: Therapie der Herzinsuffizienz (HFpEF)

An SGLT2 inhibitor (dapagliflozin or empagliflozin) is
recommended in patients with HFpEF to reduce the
risk of HF hospitalization or CV death.® *®

© ESC 2023

McDonagh et al. (2023)
Eur Heart J : in press



Type of HF

CRITERIA

Medikamentose Therapie der Herzinsuffizienz

HFrEF
(LVEF<40%)

HFrEF
Symptoms + Signs®
LVEF <40%

HFmrEF
(LVEF 40-49%)

HFmrEF
Symptoms * Signs®
LVEF 41 —49%"

HFpEF
(LVEF>50%)

HF pEF

Symptoms * Signs®

LVEF =50%

Objective evidence of cardiac structural and/or functional
abnormalities consistent with the presence of LV diastolic

dysfunction/raised LV filling pressures, including raised natriuretic peptides”

McDonagh et al. (2021)
Eur Heart J 42:3599-3726

= ESC 2021



TOPCAT: Aldosteronantagonisten
bei , diastolischer” Herzinsuffizienz

Estimated Cumulative Proportion of Patients

with Primary End Point

0.30+

0.254

0.204

0.154

0.104

0.054

Placebo

Spironolactone

Hazard ratio, 0.89 (95% Cl, 0.77-1.04)
P=0.14 by log-rank test

| | | |
36 48 60 72

Months

Pitt et al. (2014)
NEJM 370:1383-92



Treatment effect
incidence rate ratio

1.5 225

|

1

0.5

1

TOPCAT: Outcome abhangig von der EF

Primary outcome HF hospitalization

159225
1 |

|

Treatment effect
incidence rate ratio
1
|

0.5

8 —lFavors Spironolacione Favors Placebo

i

50 60 70 80 40 50 60 70
Ejection fraction (%) Ejection fraction (%)

Solomon-SD et al. (2016)
EHJ 37:455-62



UK Therapie der Herzinsuffizienz: HFmrEF

PARAGON / PARADIGM TOPCAT Beta-Blocker Trialists * CHARM
HF-Hospitalization Sacubitril Valsartan HF-Hospitalization Spironolactone CV-Death Beta Blockers HF-Hospitalization Candesartan
2.5 25 - . 2.0
] Population in EF
204 range without !
spective 5.0 —. y
dedicated trial
154 F
% Bl Potential benefit - F
&
% 1.0 4 1.0 = r
L
05 - :
0.5- ¥ b2 - 05 -
T T T 1 I T T T T T T 1 I T T T T 1 I T T T T T T 1
45 50 55 60 65 70 75 80 <20 20-25 26-34 35-39 40-43 =250 M 20 3 40 50 B0 70 8D

T
w2 W 0 s B 0 B0
Ejection fraction (%)

Ejection fraction {%) Ejection fraction {%) Ejection traction (%}

N\ \ s e

z'ﬂ : Modifiable outcomes -
2 = Cardiac targets a8

2.0 1 = Neuroendocrine targets -
215 -
©
2
@ 1.0
&
= =

Non-modifiable outcomes
0.5 - e » Unknown or non-modifiable targets
= ¢ Co-morbidities

-
T 1

I I | T | I I
20 25 30 35 40 45 5 55 60 65 70 75 80 Bohm-M et al. (2020)
Ejection fraction (%) Eur Heart J 41:2363-65
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ESC Leitlinien 2021: Therapie der ,,milden” systolischen
Herzinsuffizienz (HFmrEF)

Recommendations Class® Level”

Diuretics are recommended in patients with
congestion and HFmrEF in order to alleviate

symptoms and signs.'?’

An ACE-l may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization
and death."

An ARB may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization
and death **

A beta-blocker may be considered for patients
with HFmrEF to reduce the risk of HF hospital-

ization and death.'>""?

An MRA may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization

and death 2*¢

Sacubitril/valsartan may be considered for

patients with HFmrEF to reduce the risk of HF
13247

@ ESC 2021

hospitalization and death. McDonagh et al. (2021)

Eur Heart J 42:3599-3726
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DELIVER und EMPEROR-Preserved: Meta-Analyse nach EF

LVEF 41-49%

LVEF 50-59%

LVEF 260%

LVEF Range

HR (95% ClI)

DELIVER (n=2,116) —il—
EMPEROR-Preserved (n=1,983) u |
Overall ‘
DELIVER (n=2,256) L
EMPEROR-Preserved (n=2,058) T —
Overall ‘ '
DELIVER (n=1,891) L

EMPEROR-Preserved (n=1,947) B
Overall ‘ :

I:)heterogeneity =0.42 0.50 0.75 1.00

0.84 (0.69-1.02)

0.71 (0.57-0.88)

HR 0.78; 95% CI1 0.67-0.90
P<0.001

0.79 (0.64-0.98)
0.80 (0.64-0.99)

HR 0.79; 95% CI 0.68-0.93
P=0.003

0.76 (0.60-0.96)

0.87 (0.69-1.10)

HR 0.81; 95% CI 0.69-0.96
P=0.01

1
1.25

Vaduganathan et al., ESC 2022
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ESC Leitlinien 2023: Therapie der Herzinsuffizienz (HFmrEF)

An SGLT?2 inhibitor (dapagliflozin or empagliflozin) is
recommended in patients with HFmrEF to reduce

the risk of HF hospitalization or CV death. =

© ESC 2023

McDonagh et al. (2023)
Eur Heart J : in press



Herzinsuffizienz: Komorbiditaten

Arterial hypertension — 60-80%
Associated with increased mortality

Arterial hypotension — 5-10%
Often a barrier to initiating HF therapies

Ejection fraction >65% — 8-10%
Consider secondary HFpEF, including amyloidosis and HOCM
Ejection fraction 50 to 55% — 10-20%
Characteristics and response to treatment may be similar to HFrEF
COPD - 15-20%
Safety of long-acting beta-agonists and muscarinic agonists not well-established
Cachexia — 15-20%
Associated with a poor prognosis; increased risk of adverse drug effects
and drug interactions \

Atrial fibrillation — 15-30%
Associated with increased HF hospitalization B—

Pulmonary hypertension — 20-30% /

Worse symptoms and increased mortality

Elderly (>65 years) — 60-70%
More likely to be white, women; higher
comorbidity burden

CAD (>65 years) — 40-70%
More severe hemodynamic impairment; worse prognosis

Female sex — 40-50%
/ Worse symptoms and quality of life; lower mortality

Chronotropic incompetence — 30-50%
Associated with lesser exercise tolerance

Obesity — 30-40%

Patients Worse symptoms, quality of life and prognosis
with
HFpEF Iron deficiency — 20-50%

Worse quality of life and prognosis

Sleep apnea — 20-50%

High heart rate (>80 bpm) — 20-30%
Effect on progression and prognosis of HFpEF not well-established

Associated with increased CV risk
T2DM — 20-40%

Functional tricuspid regurgitation — 20-40%
Worse quality of life and prognosis

Associated with increased mortality

— - 0,
Atrial FMR — 20-40% EKD ) 2to d4°.{;’1 t
Associated with increased mortality ssociated with worse outcomes

Anker SD, et al. Eur J Heart Fail 2023, https://doi.org/10.1002/ejhf.2894.
Anker, SD | Symposium — HFA scientific updates. ESC-HF 2023.



Subgruppen von HFpEF: Vorhersa
maschinelles

|
|

I

| I
I

Cluster 1

Lernen

Cluster 2

ge durc

Cluster 4

Demographics
Age (years)
Male sex
BMI (kg/m?)
BSA (m?)
lschaemic aetiology
‘Cardiomyopathy
NYHA class
I
]
l
v
Medical history
Anaemia
Arrial fibrillation
Diabetes
COPD
CKD
Hypertansion
Malignancy
‘Obesity
Stroke
Past/current smokers
Signs and symptoms
Extent of peripheral oedema
Mot present
Ankle
Below knee
Above knee
VP elevated (%)
Pulmonary congestion with rales
Laboratory
Haemoglobin (g/dL)
Leucocytes (10°1L)
‘Creatinine {pumoliL)
Urea (mmol/L)
eGFR (mLimin/1.73 m?)
‘Gamma-GT {U/L)
‘Glucose {mmaol/L)
Iron (umolfL)
Ferritin (ng/mL})
NT-proBNP (pgiL)
‘GDF-15 (pg/ml)
Troponin T (ng/L)

790 [73.0-82.0]
35 (60.3%)

29.1 [24.8-333]
197 [1.80-211]
31 (54.4%)
4(7.02%)

0 (0.0%)
15 (25.9%)
32 (35.2%)
11 (19.0%)

27 (46.6%)
31 (54.4%)
31 (53.4%)
11 (19.0%)
42(73.7%)
42 (72.4%)
6(10.5%)

25 (43.9%)
13 (22.4%)
25 (43.9%)

7 (13.0%)
22 (40.7%)
18 (33.3%)
7 (13.0%)

24 (49.0%)
3¢ (64.3%)

122 [11.2-135]
7.45 [5.55-10.0]
126 [96.0-148]
11.1 [7.90-15.3]
46.0 [36.0-59.5]
61.0 [39.5-139]
7.90 [5.60-10.6]
£.00 [6.00-12.0]
154 [58.0-270]
1720 [544—4831]
5877 [3412-8555]
45.0 [26.9-79.4]

80.0 [725-845]
84 (52.8%)

204 [2431-342)
1.05 [1.68-201]
99 (65.1%)
4(243%)

0 (0.0%)
37 (233%)
83 (522%)
39 (245%)

72 (45.9%)
74 (46.5%)
53 (33.3%)
44 (27.7%)
107 (67.7%)
115 (72.3%)
5 (3.14%)
69 (43.7%)
31 (19.5%)
72 (45.9%)

46 (31.7%)
52 (35.9%)
34 (23.4%)
13 (8.97%)
41 (29.1%)
75 (48.4%)

125 [10.9-13.5]
7.55 [5.93-9.00]
112 [88.0-142]
9.80 [7.93-13.5]
51.0 [38.0-60.0]
44.0 [27.0-80.0]
6.60 [5.60-9.10]
9.00 [6.00-13.0]
93.0 [43.0-209]
1304 [526-2938]
3510 [2507-5228]
326 [18.9-63.1]

740 [£6.8-81.0]
93 (56.7%)

30.4 [254-347]
202[1.79-221]
101 (66.4%)
3(1.97%)

4 (2.44%)
72 (43.9%)
65 (39.6%)
23 (14.0%)

50 (30.9%)
67 (41.1%)
57 (35.2%)
36 (22.1%)
34 (21.5%)
102 (62.2%)
6 (3.66%)
86 (53.8%)
30 (18.4%)
69 (42.3%)

54 (37.0%)
42 (28.8%)
40 (27.4%)
10 (6.85%)
45 (34.1%)
70 (45.2%)

13.3[123-144]
7.25 [5.90-8.80]
81.5 [£6.8-941]
6.60 [5.47-8.43]
60.0 [60.0-60.0]
35.0 [25.0-62.0]
6.05 [5.10-8.40]
13.0 [8.00-160]
945 [35.5-202]
591 [234-1621]
2174 [1532-2982]
19.0[124-313]

790 [715-83.0]
26 (60.5%)

294 [254-334]
201 [1.79-2.13]
31 (72.1%)
1(233%)

0(0.0%)
8(18.6%)

24 (55.8%)
11 (25.6%)

22 (51.2%)
24 (55.8%)
15 (35.7%)
18 (41.9%)
23 (53.5%)
31 (72.1%)
2 (4.65%)

19 (44.2%)
9 (21.4%)

28 (65.1%)

9(22.5%)
15 (37.5%)
12 (30.0%)
4 (10.0%)
9(25.7%)
32 (74.4%)

125 [10.8-13.8]
9.90 [7.50-12.8]
960 [79.0-121]
10.2 [7.90-139]
58.0 [48.0-60.0]
47.0 [320-948]
7.80 [6.00-10.2]
8.00 [4.25-118]
98.0 [52.0-262]
2175 [898-4542]
3777 [2815-5970]
462 [30.4-271]

0012
0.185

0.034
<0.001
0.1%0
0141
0.270
0913
0.063

0an

0.035
0.001

<0.001
<0.001
<0.001
<0.001
<0.001
0.001

0.002

<0.001
0162

<0.001
<0.001
<0.001

Woolley et al. (2021)
Eur J HF 23:983-991



Cluster 1
‘CKD/Diabetes’

Highest prevalence
of renal disease
and diabetes

High risk of
hospitalisation

Activation of
inflammatory
pathways

Cluster 2
‘Elderly’

Eldest

Clinically similar to
cluster 1, better
outcomes

Cluster 3
“Young/Obese’

Youngest with
highest prevalence
of obesity

Least symptomatic

Lowest NT-proBNP
levels

Low risk of
hospitalisation
and/ordeath

Subphanotypen von HFpEF

Cluster 4
‘COPD’

Highest prevalence
of COPD

Highly symptomatic
& NT-proBNP levels

High risk of
hospitalisation
and/or death

Increased P13/AKT
activity

Woolley et al. (2021)
Eur J HF 23:983-991



Subgruppen von HFpEF: Vorhersage durch
maschinelles Lernen

A Hospitalization at 24 months B All-cause mortality andfor heart failure hospitalisation at 24 months
= Cluster 1 = Cluster2 — Cluster3 — Cluster 4 = Cluster 1 — Clusler2 — Cilusler 3 — Cluster 4
1.00 100
% :
075 075 e
2 =
: :
g. 0.50 & 080
s §
3 g
@ @
0.25 025
p= 031y P < 00001
0.00 0.00
0 4 [ 12 16 20 24 0 4 8 12 16 20 4
Time (months) Time (months)
Number at risk (number censored) MNumber at risk (number censcred)
Cluster 14 58 (0) 41(8) 16 (9) 30 (14) 23(18) 14 (25) 10 (27} Ciuster 1{ 58 (0) 41(0) 36 (D) 30(5) 23(8) 14(12) 10(13)
Cluster 24 159 (0) 128 (14) 118 (20) 98 (39) 78 (49) 66 (59) 55 (70) Cluster 2{  159(0) 129 (0) 119 {0) 98 (14) 76 (20) 66 (28) 55 (35)
ster 34 164 {1) 153 {4) 142 (9) 127 (22) 113 (32) 95 (48) 75(67) Cruster 34 164 {0) 153 (0) 142 (0) 127 (12 113(22) 85 (36) 75 (55)
Clustor 44 43(0) 32 () 28 {10} 22 {15) 16 {18) 13 (21) 8(26) Cluster4{ 43(0) 320 28(0) 22(3) 16(5) 13(6) B({9)
a 4 8 12 16 20 24 0 4 [ 12 16 20 Y
Time (months) Time (months)

Woolley et al. (2021)
Eur J HF 23:983-991



Change in Body Weight

Percentage Change from

Baseline

STEP-HFpEF: Semaglutid bei Adipositas
und Herzinsuffizienz (HFpEF) ?

No. of Participants

Semaglutide
Placebo

07 _\*‘H——i——i Placebo
e EE— ——a& A -2.6
_5-
Estimated difference, 10.7 percentage points
(95% Cl, ~11.9 to -9.4)
~10- P<0.001
Semaglutide 133
—15-
AV e e S . p— T I T —
0o 4 & 12 16 20 28 36 44 52 52%
Weeks since Randomization
263 255 254 250 246 252 239 243 240 246 263
266 259 249 250 243 246 243 239 233 242 266

Kosiborod al. (2023)
NEJM in press



HE STED-HFpEF: Semaglutid bei Adipositas
und Herzinsuffizienz (HFpEF) ?

Change in KCCQ-CSS

184 I
| 16.6 —
164 '
w -
% 144 Semaglutide i Estimated difference, 7.8 points
£ 19 i ; éggg/; Cl, 4.8 to 10.9)
£ 10- - =3 -
°3 g b 87—
"; =" Placebo |
@ & i
(3] —
S ’
- e
l::|__—|— | | | |
0 20 36 52 52%
Weeks since Randomization
No. of Participants
Semaglutide 263 249 225 243 263
Placebo 266 242 217 237 266 Kosiborod al. (2023)

NEJM in press



sGLT2-Hemmer bei Niereninsuffizienz

Cardiovascular death or hospitalisation for heart failure

%

Mean Events/participants RR

baseline eGFR, (95% Cl)

mL/min per 1-73m"

SGLT2 inhibitor Placebo

Diabetes
High atherosclerotic .
cardiovascular risk trials 80 1490/24563 1232/18005 -I- 0-80 (074-0-86)
Stable heart failure trialst 61 §23/5046 1154/5037 —.— 0-77 (0-71-0-84)
Chronic kidney disease trials 45 643/10474 84710457 —.— 074 (0-66-0-82) I
Subtotal: diabetes 67 3056/40691 3233/34113 1\’5‘.} 0-77 (0-73-0-81)
No diabetes i
Stable heart failure trialst 64 710/5316 890/5322 —I.— 0-78 (0-70-0-86)
Chronic kidney disease trials 40 LOf2476 53/2491 i [ ] 0-95 (0-65-1-40)
Subtotal: no diabetes G6 760/7792 943/7813 ‘E#I'.':‘-'- 0-79 (0-72-0-87)
Total: overall 65 3816/48483 4176/41926 {I.:r 0-77 (0-74-0-81)

Heterogeneity by diabetes status: p=0-67

Lancet (2022) 400:1788-1801.



UK FIGARO-DKD:
Finerenon bei diabetischer Nephropathie

Primary Composite Qutcome

- Hospitalization for Heart Failure
90 Hazard ratio, 0.87 (95% CI, 0.76—0.98) 100— 20—
P=0.03 i 9 i
ol o il g0 Hazard ratio, 0.71 (95% Cl, 0.56—0.90)
& R -
%‘:" 70+ Finerenone %" 80 15
:E 60 104 % 704 10—
£ 50 2 60+
@ ' Placebo ..
2 404 57 £ 504 5 g
E 30 S 40 Finerenone
= = —
2 20— 0 T T T T T T T T 1 E 304 0- i | | | | | 1 | 1
0 6 12 18 24 30 36 42 48 54 — = 0 6 12 18 24 30 36 42 48 54
104 ______,_....--—-—"-"'______F__—_f'—_’-—-— E 20—
v
0
0 5 12 18 24 30 36 42 43 54 10+
Months to First Event 0 T T I I I I 1
No. at Risk 0 6 12 18 24 30 36 42 48 54
Placebo 3666 3577 3479 3389 3267 2730 2125 1657 1076 585 .
Finerenone 3636 3600 3517 3427 3320 2781 2184 1712 1093 508 Months to First Event

Pitt-B et al. (2021)
N Engl J Med. 385:2252-63.



UK
HD ESC Leitlinien Herzinsuffizienz 2023:
Diabetes mellitus und chronische Niereninsuffizienz

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.>”?>

In patients with T2DM and CKD," finerenone is

recommended to reduce the risk of HF
10,11,34,40

hospitalization.

Packer et al. (2020)
N Engl ) Med. 383:1413-1424.
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K
D) ESC Leitlinien 2023:
Herzinsuffizienz-Managementstrategien

Recommendation Class® Level®

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

© ESC 2023

HF rehospitalization or death.~9¢

McDonagh et al. (2023)
Eur Heart J : in press
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yrime is prognosis“: Friihe vulnerable Phase

Mortality along the journey of heart failure patients
Acute Post discharge Chroni

4-6% Post discharge vulnerable phase outpatient

in hospital 10-30% death or rehospitalization ~40-50% mortality
mortality (0 to 3 months) (3 months to 5 years)
Od 1204 12M e—— 3-5Y
ASCEND-HF “**, ATOMIC-AHF *,
TACTICS-HF "', TRUE-AHF ',
SECRET of CHF *'*, RELAX-AHF-2 **
.
B Met the primary endpoint PARAGON-HF *, CHARM-Preserved !, TOPCAT |
' Did not met the primary endpoint ' MHFEFM '

Abdin et al. ESC Heart Fail 2021; 8(6):4444-4453



PARADIGM-HF:
Frither Nutzen von Sacubitril/Valsartan

—
o))
|

Hazard ratio 0.60 (0.38-0.94)

P =0.027 "
Enalapril

)

(©

0

2

= (n=4212)

S 1.0 |

€

>

@)

©

o

g 0.5

= LCZ696

T (n=4187)

=

< 00 | | |

0 10 20 30
Days After Randomization

Patients at Risk
LCZ696 4187 4174 4153 4140
Enalapril 4212 4192 4166 4143

Packer-M et al. Circ 2015; 131:54-61
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E| Worsening heart failure or cardiovascular death

HR (dapagliflozin vs placebo)

Friher Nutzen einer Therapie mit SGLT2-Hemmern

200

400

Worsening heart failure or cardiovascular death, first 100 d

HR, 0.74 (95% (1, 0.65-0.85)

HR (dapagliflozin vs placebo)

At 28 d:
HR, 0.51 (95% CI, 0.28-0.94); P=.03

600 800 1000 0 20 40 60 80 100
Day Day

Berg et al. JAMA Cardiol. 2021; 6(5):499-507
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Therapieinitiierung oraler Herzinsuffizienz-
Medikationen (HFrEF)

Herkommliches Therapieschema

* Titration bei zur Zieldosis bei jedem Schritt
 Ubliche Zeitdauer > 6 Monate

ACEi/AT1-Blocker

R-Blocker

MRA

ARNI

SGLT2-Inhibitor

OOOOG

McMurray JJV, Packer M Circulation 2021;143(9):875-877
Packer M, McMurray JJV Eur J Heart Fail 2021;23:882-894



Proportion of patients (%)

ACE inhibitors, ARBs,

or ARN inhibitors
B

1009 —r—
90+
804

704

60

50

407

STRONG-HF: Rasche Auftritation der
Medikation nach akuter Dekompensation ?

B blockers

e

&

Mineralocorticoid
receptor antagonists

e
s hl

High-intensity care group

[ ] MNone

[ Less than half of a full optimal dose
I Half to less than a full optimal dose
Il Full optimal dose or more

Usual care group

[ ] None

[ Less than half of a full optimal dose
Il Half to less than a full optimal dose
Il Full optimal dose or more

Mebazaa-A et al. (2022) Lancet: in press



Probability of event-free survival (%)

100-
90~
80-
70~
60-
50~
40-
30~
20—
10—

STRONG-HF: Rasche Auftritation der
Medikation nach akuter Dekompensation

\E s —

——Usual care group 180-day adjusted risk difference 8:1%
—— High-intensity care group (95% C1 2-9 to 13-2; p=0-0021)

0

0 15 3ID -'.1|5 EID ?IS EIIEI 1'[']5 11|l'.] lfIE léﬂ 1%55 IEIE]I

Mebazaa-A et al. (2022) Lancet: in press
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4 Trial protocol :
- Laboratory assessment of serum K every 4 weeks for 12 weeks, every 3 : Usual clinical practice
months for | year,and every 6 months till the end of the study - No pre-specified protocol for in-hospital initiation or post-discharge
- Additional lab testing at weeks | and 5 of randomization : laboratory monitoring and dose titration
> - - Repeat serum K | week after dose increments \/ > < / \/
Shah et al. Juurlink et al.
‘ > 34% of patients do not undergo » 5-fold increase in MRA
Outcomes were favorable laboratory surveillance for up to prescription after RALES
» Reduction in all-cause death and hospitalizations for heart failure : 3 months after MRA initiation publication
» Hyperkalemia-event rate of 2% in the treatment for heart failure » 3-fold increase in hyperkalemia-
: » Hyperkalemia in 15% and associated hospitalizations and
serious hyperkalemia in 6% deaths after RALES publication

@ 4

STRONG-HF POPULATION-LEVEL IMPLEMENTATION

Trial protocol
- Scheduled follow-up at 1,2,3,and 6 weeks after randomization for
assessment of clinical status and laboratory parameters
- Uptitration to recommended doses at 2 weeks after discharge

!

19
om )
1@

\_ - Additional |-week follow-up to assess safety after drug titration )
(@ R
Outcomes were favorable
» Reduction in all-cause death and hospitalizations for heart failure

» No significant differences in serious adverse events between groups )

Butler-J et al. (2023) Circ 147:1189-91
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,2Worsening heart failure”: Eine neue Entitat?

Multiple ASCVD events, o, |

or 1 ASCVD event +
multiple high-risk
conditions

Primary or secondary

prevention

Primary prevention

Primary prevention

A

6% =

5% =

4% =

3%

2% =

1% =

Myocardial infarction or
ischemic stroke (risk/year)

ASCVD

Very High Risk

Greene-SJ et al. (2023)
JACC 81:413-424
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,Worsening heart failure” als eigene Entitat ?

@ ESC European journal of Heart Failure (2023) 25, 776—791 CONSENSUS STATEMENT

European Society  doi:10.1002/ejhf.2874
of Cardiology

Worsening of chronic heart failure: definition,
epidemiology, management and prevention.
A clinical consensus statement by the Heart
Failure Association of the European Society
of Cardiology

Marco Metral#, Daniela Tomasonil#, Marianna Adamol#, Antoni Bayes-Genis?2,
Gerasimos Filippatos?, Magdy Abdelhamid*, Stamatis Adamopoulos®,



UK
HD ,2Worsening heart failure”: Manifestation

| Sub-clinical ___J

« Biomarkers
¢ Imaging
Worsening HF

« Worsening signs/symptoms

* Severity of congestion

* Decreased exercise
capacity

* Devices (PAFP monitoring)

« Hospitalization

* ED visits

* Qutpatient (IV therapy/
oral therapy escalation)

« Increased risk of
subsequent mortality
and rehospitalizations
* Poor health status and QoL
» Need of HT or VAD

Metra et al. (2023)
Eur Heart ) 25:776-791
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DAPA-HF & DELIVER gepooled -

Lebensqualitat vor Hospitalisation wg. Herzinsuffizienz

DAPA-HF (LVEF<40%)

757

701

651

KCCQ-TSS
KCCQ-TSS

60

554

504
-720 -630 -540 -450 -360 -270 -180 -90
Days prior to HHF

o---o—

HF Hospitalization

751

701

651

60

55+

501

DELIVER (LVEF>40%)

-720 -630 -540 -450 -360 -270 -180 -90

:
1

1

1

1

1

1

1

1

1

1

1

1

1

U

1

1

1

1

1

1

1

1

1

1

\ '
T J
9

Days prior to HHF '
1

L 4
HF Hospitalization

Declines in KCCQ precede HF hospitalization

Bhatt AS, et al. Eur J Heart Fail 2023 https://doi.org/10.1002/ejhf.2909 [Accepted Author Manuscript]
Bhatt, AS | LBT — Drugs and devices. ESC-HF 2023.
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HD

Clinical Status

Clinical Event

,2Worsening heart failure”: Therapie-Intensivierung

@ Prevention

Time

Q Treatment

In-hospital
Emergency department
Outpatient

Treatment of congestion

Intensification of diuretic therapy

» Switch to intravenous loop diuretic

« Escalate oral dose of loop diuretic

= Switch to subcutaneous loop diuretic?
* Add acetazolamide

» Add thiazide-like diuretics?

« Other options (i.e. ultrafiltration)

Treatment of hypoperfusion

Intravenous inotropic therapy

« Single administration/ intermittent
oral agents

« Digitalis glycosides

o New agents? *

-

Start early, possibly before discharge B
Combine drugs as their effects are additive
Administer simultaneously or in rapid sequence

‘Neurohormonal antagonists and modulators

In patients with HFrEF

* ARNI
» Beta-blockers
« MRA

SGLT2i ;

In all patients

s Dapagliflozin or Empagliflozin

Intravenous iron supplementation

In patients with ID and LVEF <50%

sGC stimulators

In patients with LVEF <45%

Metra et al. (2023)

Eur Heart) 25:776-791



HE) Zusammenfassung Therapie der Herzinsuffizienz 2024

 Basistherapie HFrEF/HFmrEF ,4er-Kombi“:
ARNI/ACEI

B-Blocker

Aldosteronantagonist (MRA)

sGLT2-Hemmer

* Basistherapie HFpEF:
e sGLT2-Hemmer
e Diuretika

* Individuelle Ergdnzung/Eskalation:
* Vericiguat, lvabradin, Eisen, GLP1-Analoga,...
* Device-/Klappentherapie/LVAD/Herztransplantion

* Strategien der Therapie-Initiierung/-eskalation:
* Moglichst rasche Einleitung der Therapie (ggf. parallel), ztigige Titration



