A szivelégtelenség korszeri szemlélete és kezelése

Dr. Habon Tamas PhD, Med Habil.
PTE KK I. sz. Belgyogyaszati Klinika

Magyarorszag élso6 egyeteme www.pte.hu




Szivelégtelenség direkt
kovetkezményei
Remodelling

* Dilatacié

* Fibrézis
Vazokonstrikcid
Volumenterhelés
Miokardialis energetika
valtozasa

Tachikardia

Pulmonadlis hipertdnia
Jobbszivfél elégtelenség

Célszerv karosodas
Vazizom abnormalitds
Vashiany
Veseelégtelenség
Légzésszabalyozas zavarai

Szivelégtelenség

Neurohormonalis
aktivacio
Renin-angiotenzin-
aldoszteron

Szimpatikus idegrendszer
Natriuretikus peptidek
Vazopresszin

Endotelin

Gyulladas

Citokinek

Kardialis tarsbetegségek
Pitvarfibrillacié
Miokardialis iszkémia
Mitrdlis regurgitacio

=
=
y

Szorongas BTSZB

Depresszid Kamrai rituszavarok
Zavartsag

Compiance zavar ,

Cahexia H d Ial

https://www.heartfoundation.org.au

Magyarorszag éls6 gyeteme® www.pte.hu



A mortalitas csokkenése szivelégtelenségben az 1980-as évektol
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In 2021, we had 34 years of heart failure therapy to consider

COMPANION

CRT-D vs CRT-P

Enalapril vs placebo Packer et al
Carvedilol vs Valsartan vs
and isosorbide dinitrate placebo placebo

l Enalapril vs hydralazine

; ' .

1985 1990 1995 2000

Enalapril vs placebo COPERNICUS

Carvedilol vs placebo

Enalapril vs placebo

DIG

Digoxin vs placebo

ACEi or ARB  [l] Hydralazine or nitrate
BB Il Devices

MRA SGLT2i
Others

REMATCH

LVAD vs medical
therapy alone

B Sacubitril valsartan

www.escardio.org/guidelines
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What has happened since 2021?

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

(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad195)

www.pte.hu




Amazing progress in heart failure @ESC
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2023 Focused update of the 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

www.escard|o.org/gU|deI|nes (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad195)
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A szivelégtelenség tipusai

Table 1 Comparison of the ESC guidelines, AHA guidelines, and the HF universal definition

ESC (2021) HF universal definition (2021) AHA (2022)
HFrEF EF <40%
HFmreEF  EF 41-49% +sign or EF 41-49% + sign or symptoms of HF + EF 41-49% + sign or symptoms of HF + elevated
symptoms of HF elevated natriuretic peptides left ventricle filling pressures
HFpEF EF > 50% +sign or symptoms of HF + elevated natriuretic peptides EF > 50% + sign or symptoms of HF + elevated left
ventricle filling pressures
HFimpEF Baseline EF <40%, increase of more than Baseline EF <40%, subsequent EF > 40%

10%, subsequent EF > 40%

EF, ejection fraction; HF, heart failure.




A szivelégtelenség kialakulasanak és progresszidojanak stadiumai

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
one of the following

Structural heart disease:
e.g. LVH, chamber
enlargement, wall motion
abnormality, myocardial
tissue abnormality,
valvular heart disease

Abnormal cardiac
function: e.g. reduced LV
or RV ventricular systolic

function, evidence of
increased filling pressures
or abnormal diastolic
dysfunction

Elevated natriuretic
peptide levels or elevated
cardiac troponin levels in
the setting of exposure to

cardiotoxins

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

European Journal of Heart Failure (2021) 23, 352-380



Srivelégtelenség gyandja (nem-akut kezdet)

/ 1. Anamneézis: \

- coronaria betegseg (M, revascularisatio)
- hypertonia

- cardioctoxikus szer/besugarzas

- diuretikurm hasznalat

- Orthopnoe/fparoxismalis nocturnalis dyspnoe
2. Fizikalis vizsgalat

- pulmonalis pangas

- ketoldali bokagdema

- szivzarej

-w. jugularis dilatacid

- lateral felé helyezett szivesicsldkés

3. EKG
\ - barmilven abnormalitas /

Valamenmyi kritérium
hianyzik

= 1 kritérium
jelen wvan

o

Ha a natriuraetikus
peptid meghatarozas
nem elérhetd

Matriuretikus peptidek
NT-proBMPz125pg/ml
BMP=35 pg/ml

Szivelegtelenség
nem valoszind

Mormalis

Echocardiografia
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A biomarkerek alkalmazasanak lehetoségei szivelégtelenségben

Treatment and management

s5T2

Heart Failure
Biomarkers

Adrenomedullin
CD146

Cystatin C
Galectin-3

( Natriuretic peptides P

! : Natriuretic peptides
Procalcitonin . J reRerl=STTTE

Renal markers
s5T2
Troponin

Prognosis / Risk stratification Phenomapping

Community based screening

Natriuretic peptides

Cystatin C
Galectin-3

Procalcitonin

Proteomics
sST2
Troponin

Kardio-onkologia

European Journal of Heart Failure (2021) 23, 1610-1632




ASCC/AHA ESC

Recommendations for Use of Biomarkers for Prevention, Initial Diagno- Recommended diagnostic tests in all patients with
sis, and Risk Stratification

suspected chronic heart failure

Referenced studies that support the recommendations are summa-
rized in the

: Recommendations Class® Level®
mm Recommendations
1. In patients presenting with dyspnea, measure- @PINT-PI‘OBNPC
ment of B-type natriuretic peptide (BNP) or 12-lead ECC
N-terminal prohormone of B-type natriuretic
peptide (NT-proBNP) is useful to support a Transthoracic echocardiography

diagnosis or exclusion of HFE.'~'2

Chest radiography (X-ray)

2. In patients with chronic HF, measurements of
BNP or NT-proBNP levels are recommended
for risk stratification.'’'3-2¢

Routine blood tests for comorbidities, including
full blood count, urea and electrolytes, thyroid

3. In patients hospitalized for HF, measurement inctoniasingiziicosaancliybai clliplcsjinon

of BNP or NT-proBNP levels at admission is status (TSAT and ferritin)
recommended to establish prognosis.'" 32

©ESC 2021

4. In patients at risk of developing HF, BNP or
NT-proBNP-based screening followed by .,
team-based care, including a cardiovascular PrevenC|0
specialist, can be useful to prevent the devel-
opment of LV dysfunction or new-onset HF.3%3!

5. In patients hospitalized for HF, a predischarge
BNP or NT-proBNP level can be useful to

inform the trajectory of the patient and estab-
lish a postdischarge prognosis.'*%20-2% GyO rs titra’la’s - STRONG'H F




Recommended diagnostic tests in all patients with suspected chronic @ESC
heart failure

Recommendations Class Level
BNP/NT-proBNP? | B
12-lead ECG I C
Transthoracic echocardiography I C
Chest radiography (X-ray) I C

Routine blood tests for comorbidities, including full blood count, urea an
electrolytes, thyroid function, fasting glucose and HbA1c, lipids, iron status (TSAT I C
and ferritin)

Invaziv Koronarografia

Sziv MR (CMR)

Koronaria CT angio (CTCA)

Terheléses EKG (ETT) ®
Non Invaziv stress imaging (MR, Echo, SPECT, PET)

Jobbszivfél katéterezés

Szivizom biopszia (EMB)

©ESC
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A kezelés céljai

* Prevencio

- a szivelégtelenséghez vezet6 betegségek megel6zése
- a szivelégtelenség progressziojanak megeldzése

* Morbiditas
- az életminéség megtartasa ill. javitasa
* Mortalitas

- az élettartam meghosszabitasa

Magyarorszag éls6 gyeteme® www.pte.hu



Nem gyogyszeres kezelés

e S0- és folyadékbevitel korlatozasa
e Fizikai és emocionalis kimélet (akut)
e Utazas, szexualis aktivitas
< e Fizikai tréning program (krénikus) —>
e Alkohol, nikotin absztinencia
e Optimalis testsuly
e Vakcinacio, Kontracepcio
e Adherencia, compliance
e Alvaszavarok, léguti betegségek

Az alapbetegség ill. a kivalté ok kezelése:

e Miokardialis iszkémia korrekcidja (stunned, hibernalt)
e latrogénia kiiktatdsa (nem szteroid, antidepresszans, stb.)
<a__Hipertdnia, diabétesz, pajzsmirigy és egyéb tarsbetegségek —

Magyarorszag élso egyeteme® www.pte.hu



A testedzésre, a multidiszciplinaris gondozdsra és a beteg monitorozasara
vonatkoz6 ajanldsok szivelégtelenségben

Ajéanlasok Osztdly® | Szint

Szivelégtelenségben ajanlott a rendszeres aerob tréning a
funkcionalis kapacitas és a tunetek javitasa céljabol.

Ajanlott a rendszeres aerob tréning stabil HFrEF betegek részére a
hospitalizacio rizikojanak csokkentése céljabal.

Szivelégtelenségben ajanlott a betegek multidiszciplinaris gondozasi
programban valo részvétele a szivelégtelenség miatti hospitalizacio I
és halalozas rizikojanak csokkentése céljabal.

Magyarorszag éls6 gyeteme® www.pte.hu



Reduced
Cardiac Output/

—

Inflammation

I Systemic catabolism

(GH and Insulin Resistance) '

Immobilization
Deconditioning

Tissue Hypoxia

N\ Y/

Skeletal Muscle Changes

v

Autonomic

® Increased activatory reflexes
(ergoreflex, chemoreflex)

® Increased sympathetic drive

® Overventiliation

Structural

® Fiber atrophy

® Reduced number of
mitochondria

@ Fiber type shift from
slow to fast twitch

® Myosin isoform switch

® Progressive loss of
muscle bulk

= \
Metabolic

® |mpaired oxidative metabolism
® Reduced levels of citrate
synthase, succinate

® Increase levels of

Functional

® Reduced Exercise tolerance
® [ncreased fatigability

® Reduced peak VO3

inflammatory cytokines

® Activation of the ubiquitin
proteasomepathy

® Reduced expression of local
growth factors
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A nem kardialis tarsbetegségek gyakorisaga,
kiilonb06z06 tipusu szivelégtelenségben
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International Journal of Cardiology 2018 271, 132-139
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Percentage of patients regardless of the treatment group who had CKD (a) and DM (b) in
HF trials by the year of trial publication
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Recommendations for the primary prevention of heart failure in patients @ ESC
with risk factors for its development

Recommendations Class Level
Treatment of hypertension is recommended to prevent or delay the onset of HF, | .
and to prevent HF hospitalizations.

Treatment with statins is recommended in patients at high risk of CV disease or

with CV disease in order to prevent or delay the onset of |

HF, and to prevent HF hospitalizations.

SGLT2 inhibitors (canagliflozin, dapagliflozin, empagliflozin, ertugliflozin,

sotagliflozin) are recommended in patients with diabetes at high risk of CV disease | |

or with CV disease in order to prevent HF hospitalizations.

Counselling against sedentary habit, obesity, cigarette smoking, and alcohol abuse
is recommended to prevent or delay the onset of HF.

CV=cardiovascular; HF=heart failure; SGLT2=sodium-glucose co-transporter 2.

©ESC

. ideli 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
www.escardlo.org/gulde ines (European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368)
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Recommendations for the prevention of heart failure in patients with @ESC
type 2 diabetes and chronic kidney disease

Recommendations Class Level

In patients with T2DM and CKD, SGLT2 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 hospitalization.

©ESC

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

www.escard|o.org/gu|dellnes (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad195)
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ESC 2021 HF guidelines - Diabetes @ESC

Recommendations Class Level
SGLT2 inhibitors (canagliflozin, dapagliflozin, empagliflozin, ertugliflozin,
sotagliflozin) are recommended in patients with T2DM at risk of CV
events to reduce hospitalizations for HF, major CV events, end-stage
renal dysfunction, and CV death.

SGLT2 inhibitors (dapagliflozin, empagliflozin, and sotagliflozin) are

recommended in patients with T2DM and HFrEF to reduce

hospitalizations for HF and CV death.

©ESC

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

w.escard|o.org/gU|deI|nes (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad195)
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Pharmacological treatments indicated in patients with (NYHA class 1I-IV) @ ESC
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. I

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-I in patients
with HFrEF to reduce the risk of HF hospitalization and death.

ACE-I = angiotensin-converting enzyme inhibitor; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; LVEF = left ventricular ejection fraction;
MRA = mineralocorticoid receptor antagonist; NYHA= New York Heart Association.

©ESC

. ideli 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
www.esca rdlo.org/gwde Ines (European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368)



Az SGLT2 gatlok hatasai

SGLT2i Pathway Possible cardio-renal benefits CVirenal outcomes observed in

Arrhythmia
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DAPA- HF trial
Components of primary outcome

Worsening HF event Cardiovascular death
HR 0.70 (0.59, 0.83); p=0.00003 HR 0.82 (0.69, 0.98); p=0.029

Q- 94
Placebo
3 o B Placebo
~n | re — 0
[ S o~ ==
g) - o)) +
2 ©
£ - =
® o r—"r ®
8 .o_" 1—1"""" 9
) e _ S I [TR=
o .-"‘- o o —
= 5 :
g ,,,r»f'd Dapagliflozin ¢
- ” =]
t_“ ," ,_,P/JIH-‘ E
3 S ~~ 3
E 0 J.f" P,ﬂ“'—rl E 0 -
3 e o S5
(@) '_-J‘JJ_‘J_/J O
L
G
o & o A
1 1 1 1 1 1 1 1 | 1 T T T 1 T T T T
0 3 6 9 12 15 18 21 24 0 3 6 ° . 12 15 18 21 24
Months since Randomization Months since Randomization
Number at Risk
Dapagliflozin 2373 2305 2221 2147 2002 1560 1146 612 210 2373 2339 2293 2248 2127 1664 1242 671 232
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No diabetes/diabetes subgroup:
Primary endpoint

Dapagliflozin  Placebo HR
(n=2373) (n=2371) (95% ClI)

All patients 386/2373 502/2371 = = 0.74 (0.65, 0.85)
Type 2 diabetes at baseline*

Yes 215/1075 271/1064 —{— 0.75 (0.63, 0.90)

No 171/1298 231/1307 ~ —— 0.73 (0.60, 0.88)

] | | 1
0.5 0.8 1.0 1.25

Dapagliflozin Better Placebo Better
< >

*Defined as history of type 2 diabetes or HbAlc 26.5% at both enrollment and randomization visits.



A HFrEF algkezelésioritmusa

Patient with symptomatic* HFrEF® M css 1 To reduce mortality - for all patients

¢ Class lla

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses) AC E-I / ARN I RA SG LT2i
Still symptomatic ho
and LVEF <35% 4

Yes l

Add MR antagonist®
(up-titrate to maximum tolerated evidence-based dose)

To reduce HF hospitalization/mortality - for selected patients

Volume overload

Still symptomatic
and LVEF <35%

v

Yes l SR with LBBB > 150 ms SR with LBBB [30—149 ms or non LBBB> |50 ms
! ! l oD )
Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)'s QRS duration >130 msec HR >70 bpm Ischaemic aetiology Non-ischaemic aetiology

l l l ICD ICD )
ARNI to replace eed for Ivabradine Heart rate SR>70 bpm Black Race ACE-I/ARNI intolerance
ACE-I CRigl

Ivabradine ) Hydralazine/ISDN )
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SOLVD Treatment vizsgalat!

30-day HR (95% Cl) = 0.49 (0.33-0.73)

Number at risk
Placebo
Enalapril
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All-Cause Mortality
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30 —
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= (n=4212) s W/ me
S 10} 33 20 nap
£ g HR 0,51 (0,28-0,94)
3 £ 2 p=0,03
kS E |
Q
é 05 Statisztikail "
isztikailag
= LCZ696 ‘szignifikins L)
w (n=4187) kedvezd hatés 0 1 2 3
E. e 8 23. nepon o ] ] [ T T [ T 1
X 00 \ . F 0 3 6 s 12 15 B 21 24
. \ ’ ’ A randomizicié 6ta eltelt hénapok
0 10 20 30 Veszélyeztetett betegek szima et ¢ e
. . DAPA 10 2373 2305 2221 2147 2002 1560 1146 612 210
Patients at Risk Days After Randomization Placebo ™ 23M 2258 2183 2075 1917 1478 1096 593 210
LCZ696 4187 4174 4153 4140
Enalapril 4212 4192 4166 4143

Cumulative Incidence (%)

A HFrEF kezelés alapjat jelent6 gyogyszerek kedvez6é morbiditasi és mortalitasi hatasa

EPHESUS vizsgalat®

RR=0.69 (95% Cl, 0.54-0.89)

_| P=0.004

Placebo
e

Eplerenone

T
10 20 30
Days From Randomization

EMPEROR Reduced vizsgalat®

Day 12 Day 34
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e b P=0.048
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1Lam PH et al. Am J Med 2020; 133: e25-e31. 2Krum H et al. JAMA 2003; 289: 712-718. 3Pitt B et al. J Am Coll Cardiol 2005; 46: 425-431. “Packer M et al.Circulation 2015;

131: 54-61. °McMurray JJV et al. N Eng J Med 2019; 381: 1995-2008. SPacker M et al. N Eng J Med 2020; 383: 1413-1424



A GDMT egyénre szabasa

A
D Dose
_D0Se jncrease
Increase
3 " Dose
Goal GDMT Dose R
initiation ACEI/ARB/ARNI® rease | increase
MRA
sSGLT2I
L)
Hospital : Hospital Outpatient Outpatient
B admission 5 discharge clinic visit  clinic visit
/O SHUTR, GG . A, S M - . S ‘ ____________________________ 1
Goal GDMT A [l
individualisation m @ !
to patient 1 | !
scenarios 1 1 :
1

MRA
SGLT2I

ACEVARB"

SGLT2I

Poor baseline BB
or worsening
kidney MRA*

mnctiorn ACEI/ARB/ARNI" or

hydralazine nitrates

ACEI/ARB/ARNI*

Concern for low SGLT2I
cardiac :
output state MRA

— :
Hospital Hospital
admission discharge |

Cardiac Failure Review 2022;8:e21. DOI: https://doi.org/10.15420/cfr.2022.08,

A komorbiditasok és a fenotipus szerepe
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Beta blockers A
' ACEVARB/ARMI 3 3 | Beta-blacker
MRA : = | Diuretics
% | ACEVARBARNI

SGLT2i
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Diuretics
Ivabradine

| Beta-blocker

| Beta-blockers Ivabradine
’ vabradi
| ACEVARB/ARN = | Diuretics
<% . Diuretics | ACEVAARBAARNI B locker
K2 % | ACEVARB/ARNI
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Diuretics
v
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ACEVARB/ARNI A
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ACEVARBI/ARNI

Diuretics
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& SGLT2i % 39y, = ACEVARBIARN
i Beta blocker < MRA
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Rosano G. et al. European Journal of Heart Failure (2021)23, 872—881, Anker SD. Et al. European Journal of Heart Failure (2023) 25, 936-955
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Estimating lifetime benefits of comprehensive A Treatment

—— Comprehensive therapy
disease-modifying pharmacological therapies M kil
rojected mean overall survival
° ° ° C rehensive ther. 17-7 years (14-9-20-5)
in patients with HFrEF 801 Conventionaltherapy | 11.4years (92-13-5)
g Difference (95% Cl) 6-3 years (3-4-9-1)
= 60+
= 40
How to implement & o
GDMT...
O 1 1 1 |l 1 1 1

s 3 55 60 65 70 75 80 85 90
Issue 1. Initiate & Switch

Treatment algorithm for
GDMT, including novel A Treatment

therapies (Figures 2 and 3) 100 —— Comprehensive therapy

—— Conventional therapy

- > ! Projected mean event-free survival
|SSU€ 2. Tltratlon = 80 Comprehensive therapy 147 years (12-6-17-1)
Target doses, indications, £ Conventional therapy 6-4 years (4-8-8-0)
contraindications, and other g 604 Difference (95% C1) 8-3years (6-2-10.7)
considerations of select GDMT 2
o
for HFrEF (Tables 1, 2, 3, 4, 5) & 407
: . ey g
Considerations for monitoring & 504

55 60 65 70 75 80 85 90

Lancet 2020; 396: 121-28
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STRONG-HF vizsgalat: study design

Screening
1 vizit s
2448 Oréval a felvétel 2 vizit
utén 2 nappal az elbocsatas

eldtt (randomizacid)

@l,l

Bevonasi kritériumok
ASZE beteg az elbocsatas eldtt
A GDMT* dézis szuboptimalis
Az elbocsitis elotti NT-proBNP >1500 pg/ml
Rsyst > 100 Hgmm, Fr > 60/min
GFR > 30 ml/min/1.73m?

®

I 1. Hét 2. Hét 3. Hét
n=542
X : . Fél Teljes "
Intenzifikalt _ Fe';;’;’;‘f"‘ L optimalis optimélis OT::L“;“S
ellstés GOMT* GDMT* 3

dézis GDMT* dézis

dézis dézis

Randomizdcié 1:1
n=1078

Hagyoma-
nyos ellatas

Kontrollok és terdpia az orvos
megitélése alpjan

n=536

Korhazi elbocsatas

STR®NG-HF

6. Hét

Teljes
optimalis
GDMT* dézis

Elsodleges
végpont

180 napn beliili
SZE miatti rehosp
v. barmilyen
okbol
bekovetkez6
halalozas

90 napos
utdnkovetés

*ACEi/ARB/ARNi + BB + MRA

1. Kimmoun A et al. Eur J Heart Fail 2019; 21: 1459-1467. 2. Gotter G et al. EurJ Heart Fail 2021; 23: 1981-1982. 3. Mebazaa A et al. Lancet. 2022; 400:1938-1952.



STRONG-HF vizsgalat bizonyitotta az intenziv kezelési stratégia jelentoségét

Akut HF miatt felvett betegeknél az iranyelv szerint javasolt gyogyszerek gyors feltitralasat és szoros kovetést magaban foglalo intenziv kezelési stratégia
javitotta az életminéséget és csokkentette a halalozas vagy HF miatti ismételt korhazi felvétel rizikojat a hagyomanyos gondozashoz képest

High-intensity care group

1None

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

ACE inhibitors, ARBs,
or ARN inhibitors

P e
100+ |

Proportion of patients (%)

=44

Usual care group

1 None

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

e

Mineralocorticoid
receptor antagonists

B blockers
i

Study timepoint

e o o N & &

WO O & S <O
(bé‘\\ b()
& >

r ]

A
100

90+
80
70+
60
50
40+
304
20

Probability of event-free survival (%)

104
0

Osszhalalozas és HF rehospitalizacio

The high intensity care group: 34% relative and 8.1% absolute risk reduction (ARR) inthe
combination of death or heart failure readmission.™

CV (cardiovascular) death

26% lower

HF readmission All-cause death

44% lower 16% lower

i

STRONG-HF study results demonstrated clear benefits for acute heart failure

patients by adapting the strategy of care.

— Usual care group
——High-intensity care group

180-day adjusted risk difference 8-1%
(95% C12:9 0 13-2; p=0-0021)

0

Number at risk

15 30

4|5 60 75 9|0 1{|}5 IIIZD 13|,5 15|0 1tlJ5 1E|§0

Usvalcaregroup 502 494 474 454 439 423 410 394 381 373 366 353 329
High-intensity caregroup 506 497 484 466 449 440 430 419 415 408 397 384 345

Mebazaa et al. Safety, tolerability, and efficacy of up-titration of guideline-directed medical therapies for acute heart failure (STRONG-HF): a multinational, open-label, randomised, trial. Lancet 2022; 400: 1938-52.




STR®NG-HF

STRONG-HF vizsgalat: a GDMT feltitralasa

eGFR <30
ml/min/1.73m?

|

Diuretikum dozis
csokkentése,
amennyiben lehetséges

Vagy

CEi/ARB/ARNI vagy
MRA dozis csokkentés

vagy titralas
szuneteltetése

©
O,

Szérum Kalium
>5 mmol/L

|

MRA vagy ACEi/
ARB/ARNI

dozis csokkentése
vagy titralas
szlineteltetése

Syst. vérnyomas
<95 mmHg

|

MRA vagy ACEi/ARB/
ARNI vagy béta
blokkolo

dézis csokkentése
vagy titralas
szUuneteltetése

ACEi/ARB/ARNI és MRA titralasa ill. terapia folytatasa

Pulzusszam
<55 bpm

|

o Béta blokkolé dézis
csokkentése vagy
titralas
szuneteltetése

R I 1T Q— [T

NT-proBNP
>10% novekedés -

|

Diuretikum dozis
emelés

ES

Béta blokkolo dozis
csokkentése vagy
titralas sziineteltetése

Béta blokkolo terapia vagy titralas folytatasa

Mebazaa A et al. Lancet 2022; 400: 1938-1952.



Gyogyszerek, intervencidk és eszkozok a (HFrEF)
kezelésében

Anticoagulant

Ferric Carboxymaltose . A 4 Digitalis (if high ventricular rate)
2 -
- - Refer for PVI
192

.l S
- ide QR>_y CRT
ACE-VARB « . "eass, g Br--

Ivabradine

Drugs/
interventions
for HFrEF

ARNI

Loop diuretic

Hydr.alazinel 4§el?i§antiﬂed «  Ifcongestion Thiazide
Nitrate placks o

s < ~

L4 SGLT2 P Vericiauat

45" Inhibitor o o0
. %

g o= S () Omecamtiv
y 4
Mitral edge-to-edge repair Digitalis
Refer for LVAD/HTX
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A modern kezelés fontossaga ARNI vs ACEi

Reduced risk of death and
hospitalisation for heart failure?

Reduction in
sudden cardiac death?

1.0 «

3 g 0.909 Enalapril

K g 0.6+ 5 0.08 + .g

2= Hazard ratio = 0.80 3 Hazard ratio = 0.80 = -

F5 951(95%Cl 073-087) 8 006  (95% C1 068-094) é‘ = 7

8 g oadp<0001 Enalapril 88 " |p=0008 S~ s ™

a.‘ 0.34 ® - 0.04 > i ow 1

'} —— §° 7] - =y

& 5 029 = 3 - &e

= ——— E 0024 e~ -201

- £ 014 3 = 2 01

3% o v v v v — ) v v v v v - . d & r=-0.381
0 180 360 540 800 1080 1260 0 180 360 540 720 %00 1080 1260 3 9 e T ° : < 3

" Days since randomisation : Days since randomisation
g e ac B Change from baseline in log-transformed
Ensleprilt 4212 3883 1&53 853 236 Enalap 4212 3860 94 NT roBNP ml

Renal

benefits

Slower rate of decrease in eGFR and
improved CV outcomes even in patients
with chronic kidney disease*

Reduction in investigator-

reported ventricular
arrhythmias?®

eGFR, estimated glomerular filtration rate; SCD, sudden cardiac death. 1. McMurray JJV, et al. N Engl J Med 2014; 371:993-1004; 2. Desai AS, et al. Eur Heart J 2015; 36:1990-1997;
3. Januzzi JL, et al. JAMA 2019; 322:1085-1095; 4. Damman K, et al. JACC Heart Fail 2018; 6:489-498; 5. Curtain JP, et al. Eur J Heart Fail 2022; 24:551-561




Szelektalt HFrEF beteg szamara javasolt vagy megfontolast érdemlé
gyogyszeres kezelési lehetoségek

Recommendations Class® Level®

Loop diuretics

Diuretics are recommended in patients with
HFrEF with signs and/or symptoms of congestion
to alleviate HF symptoms, improve exercise
capacity, and reduce HF hospitalizations."’

ARB

An ARBS is recommended to reduce the risk of

HF hospitalization and CV death in symptomatic

patients unable to tolerate an ACE-I or ARNI |
(patients should also receive a beta-blocker and

an MRA)."*®

Ii-channel inhibitor

Ivabradine should be considered in symptomatic

patients with LVEF <35%, in SR and a resting

heart rate >70 b.p.m. despite treatment with an
evidence-based dose of beta-blocker (or maxi- lla
mum tolerated dose below that), ACE-I/(or

ARNI), and an MRA, to reduce the risk of HF

hospitalization and CV death."*’

Ivabradine should be considered in symptomatic

patients with LVEF <35%, in SR and a resting

heart rate >70 b.p.m. who are unable to tolerate

or have contraindications for a beta-blocker to lla
reduce the risk of HF hospitalization and CV

death. Patients should also receive an ACE-| (or

ARNI) and an MRA."*

Magyarorszag élso6 gyeteme®

Recommendations

Soluble guanylate cyclase receptor stimulator
Vericiguat may be considered in patients in

NYHA class Il—IV who have had worsening HF
despite treatment with an ACE-I (or ARNI), a
beta-blocker and an MRA to reduce the risk of

CV mortality or HF hospitalization."'

Hydralazine and isosorbide dinitrate
Hydralazine and isosorbide dinitrate should be
considered in self-identified black patients with

LVEF <35% or with an LVEF <45% combined

with a dilated left ventricle in NYHA class Ill -1V
despite treatment with an ACE-| (or ARNI), a
beta-blocker and an MRA to reduce the risk of

HF hospitalization and death."*

Hydralazine and isosorbide dinitrate may be con-
sidered in patients with symptomatic HFrEF who
cannot tolerate any of an ACE-|, an ARB, or
ARNI (or they are contraindicated) to reduce

the risk of death.*®

Digoxin

Digoxin may be considered in patients with
symptomatic HFrEF in sinus rhythm despite
treatment with an ACE-| (or ARNI), a beta-
blocker and an MRA, to reduce the risk of hospi-
talization (both all-cause and HF

hospitalizations).'**

McDonagh TA et al. Eur Heart J 2021; Aug 27

Class®

IIb

lla

IlIb

Ib

Level®

www.pte.hu




Vericiguat - sGC stimulator

Normal conditions Oxidative stress Na*
N
gridase f-channel
K+*
Endothelial cell
0mv
-40 mv /
-70 mv

Vasorelaxation ' [ Platelet aggregation
Remodeling

Apoptosis
Inflammation

Smooth muscle cell

Magyarorszag étso gyeteme®

Ivabradin

Ivabradin

ARR
—

Heart rate
reduction

\
Ivabradin
Slows the diastolic depolarization slope

www.pte.hu



DIG post-hoc analizis
5554 beteg, 1687 SeDig szint méréssel, 3861 beteg placebo

kezeléssel
Pair-wise log-rank test P:

60—~ Placebo vs. SDC 0.5-0.9: <0.0001 (J_,_u— -31%
e Placebo vs, SDC 21.0: 0.002 i
ﬁ 50— o F'IacabnT } -23%
£ 10 SDC 2 1.0 2>
m AU =0 g
£ ng/mL i ad
g 30— g
2 o ~ =% 5DC0.5-0.9
= APt ng/mL
8 10~ -
< 0— Log-rank test A < 0.0001

| | | | | |
0 12 24 36 48 60

Follow-up in months

Mo. al risk Omonth 12months 24 months 36 months 48 months

Placebo 3861 3430 3080 2166 835
SDC 0.5-0.9 982 909 826 740 375
LG =10 e Gd3d 2é4 452 219

Figure 1 Kaplan-Meier plots for cumulative risk of death due to all causes
by SDC.

Ref.: Ali Ahmed et al., European Heart Journal (2006) 27, 178-186



Recommendation Table 5 — Recommendations for the
management of iron deficiency in patients with heart
failure

Recommendations Class® Level®

Intravenous iron supplementation is recommended
in symptomatic patients with HFrEF and HFmrEF,
and iron deficiency, to alleviate HF symptoms and

- - . —49
improve quality of life.c '>#"%”

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

HFmrEF, and iron deficiency, to reduce the risk of HF
c 12,41,43-46

© ESC 2023

hospitalization.

Magyarorszag élso egyeteme® www.pte.hu



Pathway Summary Graphic—Clinical Course of Heart Failure

Trajectory Check
(ongoing)

Not improved/
worsening _ g
-

. Stalled

Focus of Care

Early acute Late acute Optimization for Early Establishment of
phase phase discharge post-d/c HF management

Admission Transition to Oral Discharge First
M Clinical decompensation Therapies Follow-up
B Discharge coordination Visit
I Optimization of guideline-directed therapy
= Ongoing optimization of outpatient care
@ Evaluation of short-term trajectory

@ Evaluation of long-term trajectory



Recommendations for pre-discharge and early post-discharge follow-up @ ESC
of patients hospitalized for acute heart failure

Recommendations 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 HF rehospitalization or death.

Pre-discharge and
early (1-2 weeks)

- In STRONG-HF, the use of ACEi/ARB/ARNI, beta-blockers and MRA was evaluated in patients o o vy
with HFrEF, HFmrEF and HFpEF.

- Although STRONG-HF was based only on triple therapy with neurohormonal modulators, this
recommendation also includes empaglifozin or dapaglifozin based on recent evidence

©ESC

di / ideli 2023 Focused update of the 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
WASCEIC./OVE/ SIwaw TS (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad195)

Magyarorszag élso6 egyeteme® www.pte.hu




My personal approach ....

ENACT provided RCT support to use spot-natriuresis in AHF as a safe, reliable, easily obtainable, inexpensive, readily

available and implementable marker to assess the response and to guide diuretic treatment

Acute HF Vulnerable Phase Chronic HF
Day 1 Day 2 Day 3
] . : Loop

Natriuresis based loop Switch IV to oral Lowes’F am9unt of e

diuretic dosing loop diuretics loop diuretics and try to

(ESC-HF guidelines)+ ENACT (only discharge when dry) wean off
Acetazolamide 500 mg IV daily Proximal
(ADVOR) working

agents
Continue + try to uptitrate neurohumoral blockers Neurohumoral
(STRONG-HF, ESC-HF guidelines) blockers

wilfried.mullens@gmail.com W @WwilfriedMullens Mullens W et al. Eur Heart J 2023:44:2159-2169



Klinikai helyzet

1. Uj keletii szivelégtelenség
esetén (BKEF-tél fliggetlenil)

2. ,High risk” krénikus szivelég-
telenseg (az itt felsorolt 1 vagy
t6bb rizikofaktor kialakulasa
vagy tartés jelenléte esetén)

3. 3 hé GDMT ellenére tarto-
san <35% alatti LVEF

4. Ha masodvélemény szliksé-
ges az etiolégia miatt, példaul:

5. Eves ellenérzés elérehala-
dott szivelégtelenségben

6. Klinikai tanulmanyba (study)
valé bevonas széba jén

Mikor iranyitsuk a beteget szivelégtelenség specialisahoz?

Részletes utmutaté
Cél az etiolégia megallapitasa

Az ajanlasokon alapuld gydgyszeres kezelés beallitasa

Gondozasba vétel
Fejlett képalkotd eljarasok sziikségessége

Szivizom-biopszia vagy genetikai vizsgalat elbiralasa

Krénikus intravénas inotrép igény

NYHA IlI-V. funkcionalis stadiummal jaré pangas vagy kifejezett kimeriiliség

<90 Hgmm alatti szisztolés vérnyomas vagy tlinetes hipotdnia

Kreatinin 160 pmol/l vagy urea 15 mmol/l felett

Pitvarfibrillacio, kamrai ritmuszavarok kialakulasa vagy ismétlédé ICD-sokkok esetén

12 hénap alatt 2 vagy tébb slirgdsségi vagy kérhazi megjelenés romlé szivelégtelenség miatt
Az optimalis dozisu beta-blokkolot, ARNI/ACEI/ARB-t vagy MRA-t nem toleralja

Klinikai hanyatlas: romlé édémahajlam vagy romlé tinetek, emelked6 biomarkerek (NT-proBNP,
BNP, egyéb), csdkkend terhelési kapacitas, dekompenzalt hemodinamikai statusz, progressziv
remodeling a képalkoté soran

Validalt rizikdmodellel nagy mortalitasi rizikd (pl. Seattle Heart Failure Model)

ICD vagy CRT elbiralasa javasolt, ha az nem kontraindikalt, vagy a korabban meghatarozott
kezelési céllal nem Utkozik

Koronariaiszkémia esetén revaszkularizacié hasznanak elbiralasara

Billentylibetegség esetén rekonstrukciétdl varhaté haszon

Myocarditis gyanuja

Bizonyos cardiomyopathiak jelenléte vagy gyanuja (HCM, ARVD, restriktiv CMP, szivsarcoidosis,
amyloidosis, aorta stenosis)

A beteg és ellatoi egyeztetnek a jelenlegi és tovabbi kezelési lehetéségekrdl, a prognozisrdl, a
beteg preferenciairdl, késébbi ellatasardl

“I NEED HELP”

Remember acronym to assist in
decision making for referral to
advanced heart failure specialist:

I-NEED-HELP (also see Table 6)

I: Intravenous inotropes

N: NYHA IlIB/IV or persistently elevated
natriuretic peptides

E: End-organ dysfunction

E: Ejection fraction <35%

D: Defibrillator shocks

H: Hospitalizations >1

E: Edema despite escalating diuretic agents
L: Low blood pressure, high heart rate

P: Prognostic medication - progressive
intolerance or down-titration of GDMT



HFmrEF - klinikai vizsgalatok

PARAGON / PARADIGM TOPCAT Beta-Blocker Trialists * CHARM
HF-Hospitalization Sacubitril/Valsartan HF-Hospitalization Spironolactone CV-Death Beta Blockers HF-Hospitalization Candesartan
25 1 25+ s 204
[[] EF-range not 4
20 investigated 4 "' 50 — 5
¢ 2 5
i [l Potential target 4 g '
e population Pt
o 20 R
B
5101 104
x
ez N
054
05 ‘
05 - g 044l 02- 05 -
10 2 30 40 50 60 70 80 45 50 55 60 65 70 75 80 <20 20-25 26-34 35-39 40-49 250 10 20 30 40 50 60 70 80
Ejection fraction (%) Ejection fraction (%) Ejection fraction (%) Ejection fraction (%)
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Recommendation for the treatment of patients with symptomatic heart @ESC
failure with mildly reduced ejection fraction

Recommendations Class Level

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

4 %
Management of patients with HFmrEF
1
{ v v b !
ﬂef:’::::i:gn DEmapagpaglmzzi:{ ACEI/ARNI/ARB MRA Beta-blocker
 (Clhssl)  (Classl) (Class lIb) (Class lIb) (Class lIb)
. @ESC—

Magyarorszag élso6 egyeteme® www.pte.hu



PATHOPHYSIOLOGIC PHENOTYPES IN HFpEF

Arterial Stiffening
{ Aortic compliance
{ Vasorelaxation with exercise Skeletal Myopathy
} Blood pressure lability } Diffusive O, conductance
{ Capillary density
{ Muscle quality

Myocardial Ischemia { Exercise capacity

} Myocyte injury . .
{ Exercise capacity OBESITY . Card10meﬁqbphc
} LV reserve } Plasma volume Inflammation Corﬁorbldl'tles.
f MOI’talIty ' Flu|ng pressure ‘ NO-cGMP fventnCUI:ar Stlff?n'ng
C } Ventricular remodeling { Endothelial fxn  Myocardial efficiency
oronar .
microvaZcular } Myocardial FA uptake LV ﬁt?fOSlS t :;V/ RY reserve
dysfunction { Exercise capacity f LV stiffness xercise capacity
, , _ } Epicardial adipose
} Ventricular interaction ficche
} PV disease
{ RV-PA coupling . Atrial dysfunction
{ RV function & Atrial fibrillation
Pulmonary Vascular } } Exercise capacit
. PA pressure pacity
S RvBy=sneHal } PV remodeling } Mortality .
} RV reserve } Pulmonary capillary
pressure

{ Exercise capacity
} Mortality

Obokata et al. J A C C: Cardiovas. Imaging, 2019.



SGLT2 inhibitors in patients with HFmrEF and HFpEF

Patients with and without type 2 diabetes

DELIVER
CV Death/ HF hospitalization

| (95%€10.71,0.91)

T T 1 T 1
o Rl L} Ll "W

Patients at risk
u—u A MR mR AN AR RN M M R W Wy .
L T R L L R e L

Solomon, McMurray, Claggett et ol
N EnglJ Med. 2022 Aug 27. doi: 10.1056/NEiMoa2206286

EMPEROR-Preserved
CV Death/ HF hospitalization

= HR 0.79
(95% €1 0.69, 0.90)
P <0.001

Placebo
wq

154

"""""""

Months since randomization

2991 8RR ITHG 2706 2627 2424 2066 1AY 1534
2997 2928 M) TR0 2708 2491 2104 1858 1578

Anker, Butler, Fillppatos et al
N Engl ) Med. 2021, 385: 1451 1461.




SGLT2is effect on First hospitalizations for HF

2 EMPEROR-Pooled DAPA-HF + DELIVER

Interaction P=0.35

14
|

1

0.6
1

Rate ratio (95% CI)
Hazard ratio (95%Cl
0.8

0.4
L

T T T T T T T T T T T T T T T T T
" ¥ 3 x ¥ 4 M . S 15 20 25 30 35 40 45 50 55 B0 65 70 75
LVEF %
Basalin Lefl Verirloular Elecfion Fragiian (%)
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Recommendation for the treatment of patients with symptomatic heart @ ESC
failure with preserved ejection fraction

Recommendations Class Level

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

( 2
Management of patients with HFpEF
1
v v v
Diuretics for ' . Dapagliflozin/ ~ Treatment for aetiology,
fluid retention Empagliflozin CV and non-CV comorbodities
(Class 1) " ‘ (Class 1) . (Class 1)

. @ESc

Magyarorszag élso6 egyeteme® www.pte.hu



Célzott HFpEF-terapia

Ferric carboxymaltose

Iron
Deficiency

Beta-blockers
LAMA/LABA Ischaemic \ Ca-channel blockers
Beta-blockers COPD Heart | Ranolazine
(R1-selective) k = Disease Trimetazidine

Atrial Dronedarone
Fibrillation PVI

apaghﬂoz
: Sem agl u 2 de m pagliflozin
“firsepatide " | Obesity '. + diuretics

ACEi/ARB/ARNI 5
Indapamide pe- a5
: : Diabetes ). Metformin
&EdeO' Hypertension Mellitus Fmerenone (rf CKD is also present)

Ca-channel blockers

Anker et al. Eur J Heart Fail (2023) 25, 936—955.



A BEULTETHETO KARDIOVERTER
DEFIBRILLATOR ALKALMAZASARA
VONATKOZO AJANLASOK
SZIVELEGTELENSEGBEN

A T P e implanted
' 4 cardioverter

W\ﬁ o defibrillator
. 1 e et Fltion e B



Beliltetheto (implantalhatd) cardioverter defibrillator
(ICD)

Recommendations Class® Level®

Secondary prevention

An ICD is recommended to reduce the risk of
sudden death and all-cause mortality in patients
who have recovered from a ventricular arrhyth-
mia causing haemodynamic instability, and who

. a b
are expected to survive for >1 year with good Recommendations Class™ Level

functional status, in the absence of reversible . .
] ) Primary prevention
causes or unless the ventricular arrhythmia has

occurred <48 h after a M|.162716%

Primary prevention

Patients should be carefully evaluated by an
experienced cardiologist before generator

replacement, because management goals, the Ila B
An ICD is recommended to reduce the risk of o -
patient’s needs and clinical status may have

sudden death and all-cause mortality in patients 4168172

change
ith tomatic HF (NYHA class I1—IIl) of

with symptomatic HF ( cass ) ofan A wearable ICD may be considered for patients

ischaemic aetiology (unless they have had a Ml in

with HF who are at risk of sudden cardiac death

b B

the prior 40 days—see below), and an LVEF
<35% despite >3 months of OMT, provided

they are expected to survive substantially longer
161,165

for a limited period or as a bridge to an
173-176

implanted device.

. . ICD implantation is not recommended within 40
than 1 year with good functional status.

An ICD should be considered to reduce the risk
_ of sudden death and all-cause mortality in

patients with symptomatic HF (NYHA class

days of a Ml as implantation at this time does not
improve pr‘ognosis.177'178
ICD therapy is not recommended in patients in

II—1ll) of a non-ischaemic aetiology, and an LVEF Ila NYHA class IV with severe symptoms refractory

<35% despite >3 months of OMT, provided

they are expected to survive substantially longer
161,166,167

to pharmacological therapy unless they are can-

didates for CRT, a VAD, or cardiac
179183

transplantation.

than 1 year with good functional status.

Magyarorszag élso gyeteme® McDonagh TA et al. Eur Heart ] 2021; Aug 27

www.pte.hu




A KARDIALIS RESZINKRONIZACIOS KEZELESRE
VONATKOZO AJANLASOK SZIVELEGTELENSEGBEN




I |

Kardialis reszinkronizacids kezelés (CRT)

Recommendations

CRT is recommended for symptomatic patients
with HF in SR with a QRS duration >150 ms and
LBBB QRS morphology and with LVEF <35%
despite OMT in order to improve symptoms
and reduce morbidity and mor‘cality.zos*215

CRT rather than RV pacing is recommended for
patients with HFrEF regardless of NYHA class or
QRS width who have an indication for ventricu-
lar pacing for high degree AV block in order to

reduce morbidity. This includes patients with
AF216-219

CRT should be considered for symptomatic
patients with HF in SR with a QRS duration
>150 ms and non-LBBB QRS morphology and
with LVEF <35% despite OMT in order to
improve symptoms and reduce morbidity and

mor‘tality.205 =ik

Class®

lla

Level®

Recommendations

CRT should be considered for symptomatic
patients with HF in SR with a QRS duration of
130—149 ms and LBBB QRS morphology and
with LVEF <35% despite OMT in order to
improve symptoms and reduce morbidity and
mortality.21 22

Patients with an LVEF <35% who have received
a conventional pacemaker or an ICD and subse-
quently develop worsening HF despite OMT and
who have a significant proportion of RV pacing

should be considered for ‘upgrade’ to CRT.?’
CRT may be considered for symptomatic
patients with HF in SR with a QRS duration of
130—149 ms and non-LBBB QRS morphology
and with LVEF <35% despite OMT in order to
improve symptoms and reduce morbidity and
mortality.mg‘213

CRT is not recommended in patients with a
QRS duration <130 ms who do not have an indi-
cation for pacing due to high degree AV

222-224
block.

Conduction System Pacing
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BUDAPEST CRT qurade trial #esccongress

CRT upgrade in HF with RV pacing

Conclusion

Upgrade to cardiac resynchronisation therapy with a defibrillator (CRT-D) reduces morbidity

and mortality and improves left ventricular reverse remodelling in select patients with heart
failure and reduced ejection fraction (HFrEF) and intermittent or permanent right ventricular
(RV) pacing.

Impact on clinical practice

HFTEF patients with a pacemaker or ICD should be strictly followed in clinical practice and in
those with intermittent or permanent RV pacing, a CRT upgrade should be performed
immediately without deferring the procedure to a later date (e.q. battery replacement).

Study objectives

BUDAPEST CRT Upgrade was the first trial to compare the efficacy and safety of a CRT upgrade,
compared to ICD alone, in HFrEF patients with a pacemaker or ICD and intermittent or
permanent RV pacing.

Study population Who and what?

HFrEF patients

« with ejection fraction <35% -

« had received a pacemaker or ICD >6 ‘
months previously patients

« had HF symptoms Al

« had a wide paced QRS complex [ randomised 1

« had a high burden of RV pacing 3:2

« treated with guideline-directed CRT-D upgrade ICD
medical therapy

Patients were excluded if they were 4 ,’, e \ —=
eligible for CRT according to current 7 ) @
\ :':. — s /{:/"

guidelines
Where?
UCU Median follow-up -
9 7 countries EHg 17 sites > 12.4 months
Primary endpoint Secondary endpoint
Composite of HF hospitalisation, X T
all-cause mortality, or <15% reduction Corn_posnte of HF rll.ospltallsagon. ahnd
of left ventricular end-systolic volume all-cause mortality reduced wit
‘.;s_\. Rate% ;.\ ai z i
) ——e324% § & @
@ e 78.9% _ ,
Adjusted odds ratio 0.11 Adjusted hazard ratio 0.28
i 95% Cl 0.06-0.19; p<0.001 95% CI 0.17-0.46; p<0.001
% @ESc
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Nem gyogyszeres kezelési lehetoségek

Ultrafiltratio - UNLOAD study lla B
Intraaortikus ballon-pumpa
Ossejt beiiltetés
Vagus stimulalas
Sebészi kezelés
Revascularisatio (Viabilitas) STICH
BillentyG mutet, TAVI, Mitra clip
Szivtranszplantaciéo | C
85-90%-0s egy éves tulélés
60-75%-0s ot éves tulélés

Assist device — LVAD, RVAD, BiVAD

Tréningprogram, Multidiszciplinaris kezelés, Palliativ kezelés



Devices and HFPEF Therapy Options

Autonomic modulation Defi/ CRT /CCM Shunts

I IMPULSE
“m"mOoYNAMICS i
;);Qpﬁmlur’rsm,

Congestion Mechanical Overlaod
monitoring relaxation“ management







Palliativ kezeleés
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A szivelégtelenség korlefolyasa
(Circulation. 2012; 125(15): 1928-52.)

ELOREHALADOTT SZIVELEGTELENSEG
u Orélis kezelés
= Fontos dontések ideje

® Keringéstamogatas/transzplantacio ha
lehetséges

= Palliativ kezelés mérlegelése

Klinikai lefolyas

Evidencidkon alapulé
tradiciondlis kezelés

Palliativ, tiineti kezelés

Alzheimer kor és egyéb demenciadk - 1.65%
Majcirr6zis - 1.70%- | rTuberkulézis - 0.80%
Vesebetegségek - 2. 02% Parkinson betegség - 0.48%
Cukorbetegség - 4.59% Rheumatmd arthritis - 0.27%
HIV/AIDS - 5.71% Scler05|s multiplex - 0.04%
COPD -10. 26%

Daganat - 34.01% Sziv-érrendszeri
betegségek - 38.47%

N = 19,228,760

Az életvégi palliativ ellatas sziikségessége
felnott betegekben, betegségek szerint.

(Global Atlas of Palliative Care at the End of Life,
World Health Organization)
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