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HFrEF Guidelines

ICD and CRT

HFrEF patients with EF <
35% despite optimal
medical treatment

- 1CD
- CRTIif QRS > 130m (and
even more if > 150ms)

Wearable ICD in patients with
high risk for SCD as ,Bridge to
implantable Device - lib, B
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Hazard ratio for CRT
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CRT: very efficient even in the
long run

Long survival benefit of CRT-D (versus ICD)
iIn HFrEF and widened QRS

~.  Long-Term Follow-up

Cardiac-Resynchronization Therapy
with Defibrillator
N =520

Implantable
Cardioverter—Defibrillator
N =530

FU to multicentre double-blind

randomised controlled RAFT trial.

1798 patients, NYHA II-1ll EF <30%, QRS

> 120ms

Median FU 7.7 years
USZ &

Sapp JL et al, NEJM 2024
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HOWEVER: Only about one in three eligible patients actually receive a
CRT device

Cardiac resyncronization therapy (CRT) device implantations per million inhabitants 2013

Median CRT implantations = 44
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A Guideline-directed medical therapy use across age strata Total population 27,430 pts
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Temporal trends in
the adjusted
probability of HF
device use In the

SwedeHF
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Optimized implementation of cardiac
resynchronization therapy: a call for action
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Why is CRT underused?
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Devices in Heart Failure — Timing
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Transition to advanced
heart failure:

- Oral therapies failing

- Consider MCS and/or
transplantation if eligible

« Consider inversion of
care plan to one
cdominated by a palliative
approach which may
involve formal hospice

Clinical
course

|

Onset of CHF Sudden death Decompensations Pump failure

Time
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Slide courtesy from Winnik. Adapted from Allan et al., Circulation, 2012
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Timing

Differences in long-
term clinical
outcomes

Delays from a first heart
failure hospitalization (HFH)
to CRT implantation were
associated with
progressively worse long-
term clinical outcomes.

English database from
2010-2019

Leyva F et al, EP Europace 2023
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CRTIMPLANTATIONS IN RELATION TO TIMING OF HFH
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Less functional LV recovery in patients with LVEF =35% and
LBBB than do those with a NQRS

- - 40 - LVEF at BL and FU
Among patients with LBBB, the -
likelihood of large improvement in X
LVEF is modest, even when S -
considering revascularization and § 35 4
use of GDMT. o
c
o
Current guidelines that mandate G . |
3 months of GDMT should be (™)
more flexible. L.;a
For some patients with LBBB, £ 25 A
recovery of LVEF >35% is unlikely ;
with medicines alone, and these i
patients may be better served with 20 -

earlier implantation of CRT. . ,
Baseline ECHO Follow-Up ECHO

ECHO
N Final Group @LBBB A WQRS M NQRS
USZ oz
SZE E et al. JACC 2018



Universal definition of super response to CRT does not exist

Status CRT Super-

Implantation Responders

Responders

Non
progressors

Negative Non-responders
responders

Time

USZ L | o
Steffel J, Ruschitzka F. Circulation 2014



Heart failure
disease trajectory

Success of CRT must not be
defined as the degree of
reverse remodeling — but the
grade of disease modification

Mullens W et al, EJHF 2020
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Heart failure disease trajectory
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Even patients with “mild” HF seem to profit in the long term:
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CRT in addition to optimal medical therapy produces long-standing clinical benefits
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CRT in advanced heart failure?
CRT provides persistent hemodynamic
augmentation in the failing heart, despite
adverse cardiac remodeling and
decompensations

D |Pulmonary Artery Pressure |
50 mmHg 50 mmHg (\ /\ \
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Mullens et al, JACC 2009
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Barrier to referral and acceptance of implantation is the
presence of comorbidities — However, CRT may be even more
beneficial in comorbidities
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Implantation is not the end of care:

Drug titration and device optimization should be delivered by a
multidisciplinary post-CRT team — the heart failure specialist
should be in the lead

Usz Universitdts
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Rates for GDMT higher in patients with a CRT device — and - patients
have higher probability to achieve recommended dose (IMPROVE-HF trial)

A ICD B CRT-P C CRT-D D No Device

69.6% 72.3% .7% 71.7%
Ml % treated at or above target dose (718/3558) W% treated at or above target dose (56/321) M treated at or above target dose (347/1700) W% treated at or above target dose (984/6426)
E1% treated below target dose (2477/3558) B1% treated below target dose (232/321) D% treated below target dose (1219/1700) D% treated below target dose (4605/6426)
B % missing dose data (363/3558) 9% missing dose data (33/321) B1% missing dose data (134/1700) M % missing dose data (837/6426)
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Treatment with iv iron (ferric carboxymaltose) in HFrEF patients with
iIron deficiency and persistently reduced LVEF after CRT results in an

Improvement of cardiac function measured

[E Primary endpoint: LVEF
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group difference p<0.001

USZ

Universitdts
Spital Zirrich

FC'M Diffe'rence

| B | secondary endpoint: LVESV
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Symptomatic HFrEF (n=75), iron deficiency, persistently
reduced left ventricular ejection fraction (LVEF <45%) at
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Martens P et al, EHJ 2021




] Must be performed

CRT-implantation [ Should be considered
= UM e
Structured post-implant L d ] ] ! !
: 12-lead ECG Chest X-ray Device analysis Lab analysis Echocardiography| |
CRT care L T N ]
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Withdrawal of 2
. w
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Strategies for better implementation
Summary of most important points

- Increase awareness (even nowadays). Although evidence is
robust (also in the long-term) and guidelines for implantation
are straight forward, only about 1/3 of patients qualifying are
receiving a CRT

- Timing of implantation may be too late. Only minority of
patients in CRT trials were on OMT — and effects of these drugs
on LVEF are less pronounced in LBBB. Furthermore, CRT
helps to achieve OMT

- CRT should be seen as a disease modifier — concept of
"non-responder” is obsolete

- CRT: significant benefit in patients with comorbidities
- Post-implant care is essential — Up-titration of GDMT

- CRT is a heart failure device. Patient care should be in the
hand of heart failure specialists

UsS

Universitdts
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Table 1 Myths and strategies for better implementation

Common myths of CRT

Myths related to the pre-implant phase of CRT
30% of patients do not respond to CRT

Patients with an ischaemic aetiology of heart failure benefit less
from CRT

If the QRS is narrow, patients will never have an indication for
CRT

CRT is an expensive therapy

Consideration of CRT should only occur after repeated (failed)
attempts to achieve guideline-recommended doses of RAASi
and beta-blockers

Patients with multiple comorbidities derive no benefit of CRT

Al patients should receive CRT-D

Physicians know when to refer patients for CRT

Echocardiography should be used as a technique to select
patients that will not respond to CRT

Access to CRT is not an issue as CRT implantation can be
done by everyone who can implant a DDD pacemaker

Myths related to the post-implant phase of CRT
Optimization of CRT is only needed in non-responders

Patients on CRT are on optimal medical therapy

Out of the box device programming suffices in most CRT
patients

Remote monitoring is not useful

Explanation

CRT response has been classified by arbitrary definitions: its effect in
any one individual should be seen as continuous disease
medification and whilst they may not feel ‘better’, they are highly
likely to be ‘better than without the device'.

On average, patients with an ischaemic aetiology of heart failure
manifest less reverse remodelling but have an equal relative risk
reduction after CRT for heart failure admission and death as the
non-ischaemic group.

In patients with HFrEF, remodelling of the left ventricle is accompanied
by electrical remodelling such that QRS duration lengthens.
Follow-up ECG is necessary. Consideration should be given to
those with poor LVEF and a pacing indication that will lead to high
proportion of RV pacing.

CRT is a cost-effective heart failure therapy.

Only a minority of patients included in CRT trials were on optimal
doses of RAASI and beta-blockers, and the effects of these drugs on
LVEF improvement are far less pronounced in LBBB than in narrow
QRS. CRT can help achieve guideline-recommended doses.

Patients with comorbidities derive significant benefit from CRT,
especially when the comorbidities are addressed. The need for
CRT-D should be dealt with openly in this population.

The benefit of the ICD is determined by the risk of sudden cardiac
death over the risk of non-sudden cardiac death. Those at highest
risk of heart failure death derive no benefit from an ICD.

Most patients are only referred within cardiology. The non-cardiology
medical and allied health community and patients need education to
improve referral.

Echocardiography is poor at determining ‘need’ or ‘response’ to CRT.
Patients should not be denied CRT based upon echocardiography.

CRT implant does have a higher risk, and does require more training
than conventional DDD pacemakers. Efforts should be made to

increase access.

Ideally, all CRT patients should receive regular review of their heart
failure therapy, which should include a review of medical treatment
(including drug doses) and device programming. Not only is heart
failure a progressive disease, such that adjustments can be of
benefit, but recent and future developments in medical therapy
should be applied to this group as rapidly as possible.

Only a minority are on optimal dosages of GDMT at the moment of
implant, more than 60% can be further up-titrated after CRT

All CRT patients should receive regular (at least annual) device checks
and might need optimization of device settings (brady/tachy) by
physicians specifically trained in cardiac device programming and
troubleshooting.

Comprehensive remote monitoring including device/lead integrity, %
of biventricular pacing and arrhythmias in CRT patients has been
demonstrated to improve clinical outcome in at least one
randomized trial with tightly controlled review and action systems
in place. Regular device checks (at least once per year) remain
important in patients undergoing remote monitoring.

Mullens W et al, EJHF 2020



(R)evolution of heart failure treatment
Drugs, Devices, Interventions

Palliative Neurohormonal Devices ARNI SGLT-2
Drugs Drugs Inhibitors
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Strategies for better
Implementation

See CRT as a disease modificator

equal risk reduction in ischemic vs.
non-ischemic HF

Patient with narrow QRS may change
to wide QRS — monitor

CRT is cost-effective

only minority of patients in CRT trials
were on OMT — and effects of these
drugs on LVEF are less pronounced in
LBBB. CRT helps to achieve OMT

patients with comorbidities: significant
benefit

Us Universitdts
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Mullens W et al, EJHF 2020

Common myths of CRT

Myths related to the pre-implant phase of CRT
30% of patients do not respond to CRT

Patients with an ischaemic aetiology of heart failure benefit less
from CRT

If the QRS is narrow, patients will never have an indication for
CRT

CRT is an expensive therapy

Consideration of CRT should only occur after repeated (failed)
attempts to achieve guideline-recommended doses of RAASI
and beta-blockers

Patients with multiple comorbidities derive no benefit of CRT

All patients should receive CRT-D

Physicians know when to refer patients for CRT

Echocardiography should be used as a technique to select
patients that will not respond to CRT

Access to CRT is not an issue as CRT implantation can be
done by everyone who can implant a DDD pacemaker

Explanation

CRT response has been classified by arbitrary definitions: its effect in
any one individual should be seen as continuous disease
modification and whilst they may not feel ‘better’, they are highly
likely to be ‘better than without the device’.

On average, patients with an ischaemic aetiology of heart failure
manifest less reverse remodelling but have an equal relative risk
reduction after CRT for heart failure admission and death as the
non-ischaemic group.

In patients with HFrEF, remodelling of the left ventricle is accompanied
by electrical remodelling such that QRS duration lengthens.
Follow-up ECG is necessary. Consideration should be given to
those with poor LVEF and a pacing indication that will lead to high
proportion of RV pacing.

CRT is a cost-effective heart failure therapy.

Only a minority of patients included in CRT trials were on optimal
doses of RAASI and beta-blockers, and the effects of these drugs on
LVEF improvement are far less pronounced in LBBB than in narrow
QRS. CRT can help achieve guideline-recommended doses.

Patients with comorbidities derive significant benefit from CRT,
especially when the comorbidities are addressed. The need for
CRT-D should be dealt with openly in this population.

The benefit of the ICD is determined by the risk of sudden cardiac
death over the risk of non-sudden cardiac death. Those at highest
risk of heart failure death derive no benefit from an ICD.

Most patients are only referred within cardiology. The non-cardiology
medical and allied health community and patients need education to
improve referral.

Echocardiography is poor at determining ‘need’ or ‘response’ to CRT.
Patients should not be denied CRT based upon echocardiography.

CRT implant does have a higher risk, and does require more training
than conventional DDD pacemakers. Efforts should be made to
increase access.



Greater penetration of the therapy

- Education of primary care and secondary care physicians, nurses and allied professionals

- Misconception of hampering referral is the definition of ‘response» — success of CRT must not be defined as the
degree of reverse remodeling — but the grade of disease modification

- Stabilization must also be considered of success
- Best way to assess response: decrease in hospitalization, improvement in QoL and survival

- Important barrier to referral and acceptance of implantation: presence of comorbidities — CRT is beneficial in
comorbidities

- Implantation is not the endo of the pathway: post CRT care to make the most of the opportunity and drug titration
and device optimization should be delivered by a multidisciplinary post-CRT team
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change in LV architecture in
patients with mild HF with CRT is
associated with structural and
functional remodeling

St. John SM et al, JACC HF 2017
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Evolution of CRT implantation in a Real-world registry of

2275 patients

Despite pharmaceutical and technological innovations, an
adjusted regression analysis revealed stable overall

survival over time

first period (P1) from the start of
the registry (30 November 2000) to
the publication of the MADIT-CRT
findings on 1 October 2009.
Second period (P2) extended from
the release of MADIT-CRT until the
2013 ESC pacing and CRT
guidelines (25 June 2013).

third period (P3) from the
publication of the 2013 ESC
guidelines to the publication of the
2016 ESC guidelines on 20 May
2016.

The fourth, (P4) time span from the
2016 ESC guidelines to the last
patient included on 31 December

2019
USZ o

Bijnens J et al, J Clin med. 2024

Event-free survival (%)

107.4 £ 62.4 Time (years)

Numbers at risk

T~

75.8 +49.8

61.8+22.8

-
o
o

31.56+174

Implants / year

N

o
1
©
o

(=2}
o

N P
o o
1

o
al

Implant periods

Event-free survival (%)

Time (years)
Numbers at risk
Period 1 429
Period2 692
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Individualizing CRT-P vs.
CRT-D

Mullens W et al, EJHF 2020
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Herzinsuffizienz

die haufigste, todlichste und teuerste aller Herzerkrankungen

Pravalenz Herzinsuffizienz nimmt zu.
3-4% in der CH, ca. 300000 Patienten

ZUNAHME DER HERZINSUFFIZIENZ in Deutschiand

mannlichemss  weiblich e gesamt

500, * e
460

Stationdre Morbiditatsziffer

260 i

1995 05 10 12*

2000
* ab 2012 Bevolkerung auf Grundlage des Zensus 2011

Statistisches Bundesamt
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QUELLE: DGK

Prognose ist ahnlich wie bei haufigen
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Mamas MA. et al. EJHF 2017

Flhrt zu mehr Hospitalisationen als

Infarkte oder Tumore
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€—— Herzinsuffizienz
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Stewart, Ekman et al Circ CV Outcomes 2010
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Heart Failure il
Natural History Course

Transition to

Advanced Heart

Failure:

* Oral therapies
failing

. * A time for many

: : . maijor decisions

Onset of CHF =~ Sudden Death = Decompensations Consider MCS

: : and/or

\4 transplantation, if

eligible

Consider inversion

Quality of Life

4

<
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e rnny

¥

Traditional Care

Including disease- of care plan to one
modifying therapies dominated by a

B j palliative

approach, which
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hospice

Palliative Care
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HEART FAILURE

A

Advanced HFrEF
intolerant/refractory to GDMT,
recurrent HF hospitalizations

The risk associated with heart failure with HFrgF
versus atherosclerotic cardiovascular disease
(ASCVD)

-
“

N

HFrEF and recent HF
hospitalization or worsening HF
— ~40%

|

High residual risk of adverse
outcomes, even when treated with
optimal guideline-directed therapy

%Y
AN

“Stable” outpatient HFrEF, NYHA
class Il, no recent hospitalizations

(YYIA/ISI1Y) NOILYZITV.LIdSOH 4H 40 H1Y3Id ¥VINJSYAOIQY YD

-+ ~10%
ASCVD
A
Multiple ASCVD events, 7% —
or 1 ASCVD event + - NOT APPLICABLE
multiple high-risk 6% —— & &
conditions S g TO HEART
5% —1- E 3 FAILURE -
€
Butler J et al. EHJF 22 %% & )
Primary or secondary €5
prevention 3%T I &
awv
2%+ & §
USZ Universisas b Lo L LI g S| INTERMEDIATE RIsK
Spital Zirrich . . e
Primary prevention S A [__BORDERINFREK _




Management of advanced HFrEF patients

=_—

ARNI/ACEi; Beta-blockers; MRA; SGLT2 inhibitors
GDMT q ICD; CRT; FCM, ivabradine when indicated
- Severe symptoms and signs despite GDMT? N
v YES

HTx or LVAD YES
{ implantation suitable? J g HTx/LVAD

NO
| |
prognosis e N
Inotropic agents if Loop diuretics/combined Multidisciplinary
New options:‘ hypoperfusion or end- diuretic therapy for [ palliative care ]
* Omecamtiv organ worsening function congestion relief
mecarbil \_ y

* \Vericiguat

If insufficient l
[ Ultrafiltration/ ]

peritoneal dyalisis

U sz Universituis
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Tomasoni D et al, ESC Heart Failure 2022



(R)evolution der Herzinsuffizienz-Behandlung
Medikamente, Devices und Interventionen

Palliative Neurohormonal Devices ARNI SGLT-2
Drugs Drugs Inhibitors

SGLTZ lNHlBlTION—

CI
‘ €

§ =

Sensing - . SGLT-2

LVAD — Devices Mitraclip feramidis Inhibitors
Digitalis ~ pcgy O0° CRT, CRT-D Iron -y
Diureti i ARNI " [@ VICTORIA
iuretics B-Blockers . lvabradine ! g ‘T

o o Vericiguat

Transplantation Antagonists Afib Telemonitoring
CABG Ablation

Usz Universitdts
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Ruschitzka / Flammer



Titration of HFrEF
medication according to
GFR

Starkt

If GFR>60: quadruple therpy

If GFR 30-60: triple therapy (BB, SGLT2, ARNI), if BP
good and GFR>30 add MRA in a 2. stepp

If GFR 15-30: triple trerapy (BB, SGLTS, ACEI low
dose)

If GFR<15: monotherapy (BB)

Titration

if creatine increases less then 50%, potassium <5.5
and no symptomatic hypotension: titrate ARNI or
ACEI

if HR >60% and no symptomatic hypotensin: titrate
Beta-Blocker

Universitdts
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Mullens W et al, EJHF 2022

TOTAL= 28-42 days

\  hypotension ,

Titrate ARNI or ACE-i
to maximal dose

Titrate beta blokker
to maximal dose

z Symptomatic HFrEF patient
! I
= v
Assess baseline kidney funtion through determination of estimated GFR
\4 v v v
eGFR <15 eGFR 15-30 eGFR 30-60 eGFR > 60 ks
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£
v v v 2
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A decrease in eGFR over time does not automatically mean RAASi/SGLT2-i need to be downtitrated or discontinued

« Low HR (<50 bpm): perform ECG, consider stopping other heart rate slowing drugs, take adequate measures if high degree AV block

« High K : if very high perform ECG, consider lab mistake, stop K supplements , assess volume status, consider K-binder

- Low eGFR: stop nephrotoxins, consider renal work-up (eg renal artery stenosis?)

Optimization strategies



Cardiac Implantable Electronic Devices - CRT

UsS
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Fiihrungs- V. subclavia
katheter
Atriale Koronar-
Elektrode sinus
. CRT
Koronarvenen
-system
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Ventricle
Rechtsventrikulare
Elektrode
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Cardiac Implantable Electronic Devices - CRT
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Cardiac Implantable Electronic Devices - CRT

Cardiology terminology — Full recovery
*==* Significant improvement

. I Optimization of device
— Disease stabilization and heart failure care

---- Less disease progression
— Natural disease history without CRT

Heart failure disease trajectory

; . Qualitative post-implant management
can influence the disease course !

Usz g;;fj{;gﬂﬁ,ﬁ Mullens et al., Eur Heart Journal of Heart Fail 2020 stephan.winnik@usz.ch | CIED, MCS & Transplantation | Nov 2021 41
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Neurohormonal mechanisms of heart failure (HFrEF)

Through the failing power
of the heart, the body
reacts as if blood loss
happens:

Volume retention occurs,

although enough volume
actually is there

U sz Universitdts
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Myocardial damage

Perfusion)
inadequate O, distribution
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Afterload
Preload
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Herzinsuffizienz ist ein klinisches Syndrom, unabhangig von der Atiologie

Behandlung basiert auf dem LVEF Phanotyp
HFmMreF - > «mildly reduced»

HFrEF HFmrEF HFpEF
Sl Symptoms + Signs® Symptoms = Signs® Symptoms + Signs®
B | \VEF <40% LVEF 41—49%° LVEF >50%

N - - 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®

U sz Universitdts
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etment ot «

HFrEF To reduce HF hospitalization/mortality - for selected patients

Volume overload

atientor

SR with LBBB > |50 ms SR with LBBB |30—149 ms or non LBBB= 150 ms
| . awn |
Ischaemic aetiology Non-ischaemic aetiology
ICD [‘ ICD ) “
|
Atrial fibrillation Atrial fibrillation Coronary artery disease | Iron deficiency
_Digoxin ) PV ) ‘ ) CABG ) u Ferric carboxymaltose )

\
!

!

ESC GUIDELINES 2021 Aortic stenosis Mitral regurgitation || Heart rate SR>70 bpm Black Race ACE-I/ARNI intolerance

SAVR/TAVI TEE MV Repair ) lvabradine )  Hydralazine/ISDN ) |

]




Treatment of HFmrEF — Update 2023

Treatment of HFpEF — Update 2023
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ESC focussed update 2023: Finerenone bel Diabetes und
Niereninsuffizienz

Recommendations Class® Level®

In patients with T2DM and CKD,* finerenone is

recommended to reduce the risk of HF

s 10,11,34,40
hospitalization. ™" 7"
A Primary Composite Outcome
100 40 Hazard ratio, 0.82 (95% Cl, 0.73-0.93) P"'““"c"’“P"“te"”"‘l’;’j o
- - 90 P=0.001 azard ratio —
FIDELIO-DKD and FIGARO-DKD o], 4 P
% 80— R 304 154 Placebo
_§ Zg: 20 Finerenone %:' 704 Finerenone
. . = S 604 10
Finerenone verbessert die £ 50 107
(0] (]
. 2 40 2 5-
=1 0 E 404
Prognose bel Lé 30 6 12 18 24 30 36 42 4 § 304
; ] .. 5
Niereninsuffizienz und DM2 3 ™ I e
= 104
0 T T T T T T T 1 0 "'—'T__——-:_— T T T T T T 1
0 6 12 18 24 30 36 42 48 0 6 12 13 24 30 36 42 43 54

) Months to First Event
Months to First Event onths to First Even

Bakris et al. NEJM 2020 Mot ik

. ; Placebo 3666 3577 3479 3389 3267 2730 2125 1657 1076 585
P|tt et al . NEJ M 2021 ':l:é:;oR'Sk 2841 2724 2586 2379 1758 1248 792 453 2 Finerenone 3686 3600 3517 3427 3320 2781 2184 1712 1093 598
Finerenone 2833 2705 2607 2397 1308 1274 787 441 83

Kerendia

Universitéts C: eGFR 25-60 mL/min/1.73 m2, urinary albumin-to-creatinine ratio 30-300 mg/g, and diabetic retinopathy, or an eGFR 25-75 mL/min/1.73 m2
Usz Spital Zirich and a urinary albumin-to-creatinine ratio 300-5000 mg/g, in FIDELIO-DKD;10 and an eGFR 25-90 mL/min/1.73 m2 and a urinary albumin-to-
creatinine ratio 30 to <300 mg/g, or an eGFR >60 mL/min/1.73 m and a urinary albumin-to-creatinine ratio 300-5000 me/g, in FIGARO-DKD.



Finerenone: A non-steroidal MRA for HF and CKD

Desired cardiovascular effects of MRAs || Affinity to Affinity to Tissue distribution

MR other SHR in heart vs. kidney

J Cardiovascular mortality o
JHeart failure hospitalizations Spironolactone High Moderate  6-fold higher in
VArrhythmias kidney
VFibrosis : Q'
TSystolic and diastolic function /AFE i‘”. \ Eplerenone Moderate Very low  3-fold higher in

| - kidney
Adverse renal effects of MRAs

Finerenone High Very low Balanced between

MHyperkalemia heart and kidney

JRenal function Finerenone?

USZ s N&gele, Hernandez & Ruschitzka, Eur Heart J 2016




Highlight: FINEARTS-HF trial o TOtalHF-Events

A Total Worsening Heart Failure Events and Death from Cardiovascular
Causes

60—

Placebo

Internationale, p=0.006

doppelblinde Studie
in Patienten mit
HFmrEF und HFpEF
(EF > 40%), 1:1
Finerenone 20-40mg
oder Plazebo.

Finerenone

Rate Ratio 0.84 (0.74-0.95), p=0.007
5o-| Absolute rate reduction 3.3 per 100py

Mean Cumulative Events
(per 100 patients)
w
o

Placebo

Months

40-

D First Worsening Heart Failure Event or Death from Cardiovascular

Finerenone Eauses
100+

304 First HF Event or CV death

(%4
(=}
1

Endpunkt:
«Composite of total

S
?

20

Mean Cumulative Events
(per 100 patients)

Cumulative Incidence (%)
w
o

worsening heart . 0=0.002 Placebo
failure events 10+ 1 Fravarons
(event= first or 104
recurrent unplanned 0 | | | | u 1 T & & 1 % % %
Hosp or urgent visit 0 6 12 18 24 30 36 Months
for HF) and death Months w. . CVdeath
from CV cause” . _ ]
Charachteristics: 2 d ns. .
- 72J, 45% Frauen, vorherige HI-Hosp 60% HIR 2 '
- BD 129mmHg, BMI 30, GFR 62ml/min, K 4.4mmol/| — % 2 Finerenone
Solomon SD et al, NEJM 2024 LVEF 52.5% (:_%6%<50%), NTproBNP 1030ng/I, NYHA 11111 ‘—; e T S A
- 88% Hypertonie, 40% DM2, 38% VHF, 25% Ml M R

USZ &z 85% BB, 36% ARB, 35% ACEI, 8% Sac/Val, 13% SGLT2, 87% 2 & 0 & &
Schleifendiuretika Months



Treatment for ALL HFrEF patients:
4 “pillars” to reduce Mortality for all patients with EF<40% (Class IA or B)

ACE-Inhibitor Mineralocorticoid
SaCUbitrillvalsartan Beta-BIOCker Receptor Antagonist SGLT'2 InthItOI‘
(ARB)

U sz Universitdts
Spital Zirrich



Device Therapy on the waiting list fo TPL increases over the last
decades - use of ICD may improve survival

C
e 100 — ICD
= 1 = no ICD
S 80
mITx mICD B LVAD z 1
7 60+
2 3 40 .
= -
S 2 g £ 7
<t ™ : [=
- 8 S g 209 =0.070
= - g P
c\_ = 0 b T v T b T
- 3 = 0 200 400 600
= 2 & ' . S -
— = N Time since listing for cardiac tranpslant (days)
’ I
m S Numbers atrisk

ICD 140 60 12 3
‘3‘:\' iz No ICD 146 48 14 4
S &
S b
= 100+ — PP
= ! — SP
a 4
3 60
P1 P2 P3 @ 1
£ 401
. . . . g 20-‘
P1, period 1 (2002 until 2005); P2, period 2 (2006 until s p=0.003
2009); P3, period 3 (2010 until 2014) O T e a0 eve
Time since listing for cardiac tranpslant (days)
Numbers atrisk
Universitdts >p 97 a4 10 3

Vandenbark B et al, EP Europace, 2018,



ICD implantation is associated with an immediate and sustained
survival benefit for patients awaiting heart transplantation

Effect on all cause
mortality (A) and
death from any
cause or need for
assist devices (B)

1089 consecutive patients
listed for HTPL in two
tertiary heart transplant
centers

Same if implanted
while on the waiting
list
Georg M Fréhlich et al. Heart 2013
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Medical therapy and CRT improve FMR (by reverse
remodeling, reducing preload and afterload)

Reverse remodeling achieved by beta-blocker is
associated with reduction in MR in selected

patients after 6 months MIRACLE: CRT improves MR

Metoprolol Placebo P<0.001 P<0.001
P<0.001  P<0.001 ) ]

P=0.002

—
E
=
(=]
=
-
<

3months 6 months 3 months 6 months

0
Metroprolol Placebo 450 pts with LVEF < 35% and QRS>130 sec

n=71 e Improved Stable Deter-
LVEF (%) lorated

Mitral regurgitation (%)

o John Sutton et al, Circulation 2007
USZ .o Waagstein, EJHF, 2003



Cardiac implantable electronic devices with a defibrillator component was
associated wit significantly better survival during LVAD support (results from
the PCHF-VAD registry)

488 patients in registry

\ 4

14 patients with non-
cfLVAD and BiVAD

. 4

4 D
26 patients with missing

CIED status (including
implant dates)

\ 4

~

Data from 448 patients
analysed
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Baseline

Follow-up

[ 448 patients ]

240 patients with
CIED-D pre-LVAD

e N
5 patients with CIED-D
explant/inactivation
at LVAD implant

\ 4

235 patients with
active CIED-D

? &

at LVAD implant

\: v,
[ CIED-D implanted/ ]X[

activated in 20 patients
after LVAD implant

208 patients without
CIED-D pre-LVAD

213 patients without
active CIED-D
at LVAD implant

|

CIED-D explanted/
inactivated in 45 patients
after LVAD implant

J

70% -
60% -
50% -
40%
30% -
20%
10% -

HR 0.64 (0.46 - 0.91)

P =0.011

= C|ED-D status =0
— C|ED-D status = 1

Number at risk

CIED-D status =0 213
CIED-D status =1 235

1 2 3
analysis time (years)

105 45 16

136 60 23

CIKES M et al, EJHF 2019
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